SERVICE MANUAL 


INCLUDES ALL EXCEPT 
DRIVEABILITY AND EMISSIONS (GE) 
AND ELECTRICAL DIAGNOSIS (8A) 


& EC! 
CHEVROLET 


CAUTION 


To reduce the chance of personal injury and/or property damage, 
the following instructions must be carefully observed: 


Proper service and repair are important to the safety of the service 
technician and the safe, reliable operation of all motor vehicles. If 
part replacement is necessary, the part must be replaced with one 
of the same part number or with an equivalent part. Do not use a 
replacement part of lesser quality. 


The service procedures recommended and described in this service 
manual are effective methods of performing service and repair. 
Some of these procedures require the use of tools specifically 
designed for the purpose. 


Accordingly, anyone who intends to use a replacement part, 
service procedure or tool, which is not recommended by the 
vehicle manufacturer, must first determine that neither their safety 
nor:the safe:operation of the vehicle will be jeopardized by the 
replacement part, service procedure or tool selected. 


It_is important to note that this manual contains various 
“Cautions” and “Notices” that must be carefully observed in order 
to reduce the risk of personal injury during service or repair, or the 
possibility that improper service or repair may damage the vehicle 
or render it unsafe. It is also important to understand that these 
“Cautions” and “Notices” are not exhaustive, because it is 
impossible to warn of all the possible hazardous consequences 
that might result from failure to follow these instructions. 


This vehicle is equipped with Supplemental Inflatable Restraint 
(SIR). Refer to CAUTIONS in Section 9J under “ON-VEHICLE 
SERVICE,” and the SIR Component and Wiring Location view in 
Section 9J before performing service on or around SIR components 
or wiring. Failure to follow CAUTIONS could result in possible air 
bag deployment, personal injury or otherwise unneeded SIR 
system repairs. 


| To help avoid accidental air bag deployment and personal injury, 
when servicing a vehicle that requires repair of the SIR system and 
another vehicle system, it is recommended that the SIR system be 
repaired first using service manual procedures. 
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CAUTION: General Motors service manuals are intended 
for use by professional, qualified technicians. Attempting 
repairs or service without the appropriate training, tools, 
and equipment could cause injury to you or others and 
damage to your vehicle that may ‘cause it not to operate 
properly. 
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1994 CORVETTE SERVICE MANUAL 


BOOK 1 
Includes all except DRIVEABILITY and EMISSIONS (6E) 
and ELECTRICAL DIAGNOSIS (8A) 


FOREWORD TABLE OF CONTENTS* 
SECTION 


GENERAL INFORMATION 


This manual provides information on diagno- 
sis, chassis service procedures, adjustments, and 
specifications for the'1994 Corvette, 

Discard the 1994 Corvette Preliminary Service 
Manual (ST-364-94 PSID) dated 6-93. 

The 1994 Corvette Service Manual is divided 
into two manuals as follows: 


BOOK 1 
Includes: all except Driveability and Emission 
(GE) and Electrical Diagnosis (8A). 


BOOK 2 
Includes Driveability and Emission (6E) and 
Electrical Diagnosis (8A). 


When reference is made in this manual to a 
brand name, number, or specific tool, an equiva- 
lent product may be used in place of the recom- 
mended item. 

All information, illustrations, and specifica 
tions contained in this Manual are based on the 
latest product information available at the time of 
publication approval. The right Is reserved to 
make changes at any time without notice. 


HEATING AND AIR CONDITIONING 


STEERING, SUSPENSION, TIRES 
ANI EL! 


PROPELLER SHAFT AND AXLE 


& 
= 
= 
mn 
& 


BRAKES 


ELECTRICAL - BODY AND CHASSIS 


ACCESSORIES 


BODY SERVICE 


ALPHABETICAL INDEX 


* A DETAILED TABLE OF CONTENTS IS ON THE 
NEXT PAGE 


CHEVROLET MOTOR DIVISION 
General Motors Corporation 
WARREN, MICHIGAN 48090 


© 1993 GENERAL MOTORS CORPORATION All Rights Reserved 12-93 eLitho in U.S.A. 
No part of this publication may be reproduced, stored in any retrieval system or transmitted, in any form or by any means, 
including but not limited to electronic mechanical photocopying, recording or otherwise, without the prior written permission 
of General Motors Corporation. This includes all text, illustrations, tables and charts. 
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TABLE OF CONTENTS - BOOK 1 


GENERAL INFORMATION 
General Information 
Maintenance and Lubrication 


HEATING AND AIR CONDITIONING 
Heater, Ventilation & Air Conditioning 
Manually Controlled Air Conditioning 
Electronic Automatic Air Conditioning 
10PA17/10PA20 A/C Compressor Overhaul 


STEERING, SUSPENSION, TIRES AND 
‘WHEELS 
Diagnosis 
Wheel Alignment 
Power Steering Gear and Pump 
Power Steering Gear Unit Repair 
Power Steering Pump Unit Repair 
Front Suspension 
Rear Suspension 
Tires and Wheels 
Steering Wheel and Column On-Vehicle 
Service 
SIR Tilt Steering Column Unit Repair 
Selective Ride Control 


PROPELLER SHAFT AND AXLE 


Propeller Shaft and Universal Joints 
Rear Axle 


BRAKES 
General Brakes 
Master Cylinder 
Front Disc Brakes 
Rear Disc Brakes 
‘Vacuum Booster System 
ABS/ASR System 
Parking Brake 


ENGINE 
General information and Diagnosis 
Engine On-Vehicle Service - VIN P 
Engine Unit Repair ~ VIN P 
Engine On-Vehicle Service - VIN J 
Engine Unit Repair - VIN J 
Cooling and Radiator 
Engine Fuel 
Engine Electrical 

Battery 
Cranking System 
Charging System 
Ignition System 
Engine Wiring 
Exhaust System 


Driveability & Emissions General information 
Driveability & Emissions ~ VIN P (LT1) 
Driveability & Emissions ~ VIN J (LTS) 


TRANSMISSION 
‘Automatic Transmission On-Vehicle Service 
‘Automatic Transmission Diagnosis 
‘Automatic Transmission Unit Repair 
Manual Transmission On-Vehicle Service 
Manual Transmission Unit Repair 
Clutch 


ELECTRICAL - BODY AND CHASSIS. 
Lighting Systems and Horns 
Instrument Panel, Gages and Console 
Central Control Module 
Windshield Wiper System 


ACCESSORIES 
‘Audio Systems 
Cruise Control 
Theft Deterrent Systems 
Engine Coolant Heater 
Supplemental inflatable Restraint (SIR) 
System 
Passive Keyless Entry 


BODY SERVICE 

General Body Service 

Noise Reduction 

Stationary Windows 

Body Dimensions and Underbody 

Bumpers 

Body Front End 

Doors 

Body Rear End 

Roof and Convertible Top 
Removable Roof Panel - Coupe 
Folding Top - Convertible 
Removable Hardtop - Convertible 
Roof - Miscellaneous 

Seats and Carpet 

Seat Belts 

Body Wiring 


‘ALPHABETICAL INDEX [ inex | 
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GENERAL MOTORS SERVICE MANUAL COMMENTS 


If you find an error, omission or have a suggestion on any 
General Motors Service Manual, we want to hear from 
you. 


United States-(General Motors Dealer Employees 
Only)-- 

1-800-828-6860 

8:00 AM -- 5:00 PM Eastern Time Zone 


Cansda-(General Motors Dealer Employees Onl; 
‘Quebec, 1-800-263-7960, Select Option 5 
Nationally, 1-800-263-7740, Select Option 5 
Oshawa, Ontario "Local" Area, 644-7060, 
Select Option 5 
8:30 AM -- 5:00 PM Eastern Time Zone 


‘These phone numbers can be called Monday through Fri- 
day. Be prepared to give the following information: 


© Your name 
Your dealership's name 
© Your phone number 


* Model year and vehicle line 

* Publication part number (if present) 

* Vehicle Identification Number of vehicle being 
worked on. 

* Section and page number(s) 

* Description of problem 


This phone number cannot provide technical assistance. 
Contact your regular technical assistance source. 


‘The personnel answering this phone number will provide 
the author of the information with your comments and will 
follow-up until an answer is given. 


If you wish to send examples or marked-up pages, the per- 
son who takes your call will tell you how to do that. 


United States And Canadian Vehicle Owner/Operator 
If you are the owner or operator of the vehicle. please give 
your comments to the applicable Customer Assistance 
Center. The phone number and address are in your 
Owner's Manual. 
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GENERAL INFORMATION 0A-1 


SECTION 0 


GENERAL INFORMATION 
CONTENTS 


Section 0A 


General Information. 


Maintenance and Lubrication . 


= 


Section 0B 


SECTION 0A 


GENERAL INFORMATION 
CONTENTS 


‘Supplemental Inflatable Restraint 


(SIR) Handling OA-1 
When to Disconnect the Negative 
Battery Cable °. + OAT 
Handling Electrostatic Discharge (ESD) : 
Sensitive Parts ...,.06.. 0A-2 
Special Tool Ordering Information 0A-2 
Vehicle Identification Number Plate OA-2 
Removable Roof Panel VIN 
Identification ... 0A3 
Engine Identification . 0A-3 
Transmission Identification . 0A-5 
General Vehicle Lifting and Jacking OA-S 
Rear Spindle Support 
Protector Sleeve 0A-7 
Lock Cylinder Coding .... 0A-7 
Key Identification and Usage 0A-7 
Cutting Keys .....-.. ones 0A-8 
Replacement Lock Cylinders 0A-8 
Doors and Rear Storage 
Compartment .. 0A-8 
SUPPLEMENTAL INFLATABLE RESTRAINT 
(SIR) HANDLING 


CAUTION: This vehicle is equipped with 
Supplemental Inflatable Restraint (SIR). 
Refer to CAUTIONS in Section 9J under 
“ON-VEHICLE SERVICE” and the. SIR 
Component and Wiring Location view in 
Section 9J before performing service on 
or around SIR components or wiring. 
Failure to. follow CAUTIONS could result 
in possible air bag deployment, personal 
injury, or otherwise unneeded SIR system 
repairs. P 


Assembling and Coding 
Lock Cylinders... 
All Lock Cylinders Except Console Door, 

Right Storage Compartment and 
Instrument Panel 


Compartment OAS 
Instrument Panel Comp: 
Rear Storage Compartment Lock 
Cylinder . 04-9 
Metric Fasteners . 0A9 
Fastener Strength Identification 0A-10 
Prevailing Torque Fasteners .. 0A-10 
Recommendations for Reuse 0A-10 
Replacement Labels OA-11 
Production and Process Codes 0A-12 
Service Parts Identification Label. 0A-14 
Customary/Metric Conversion Table 0A-14 
Decimal and Metric Equivalents OA-14 
Abbreviations Chart .. 0At4 
Standard Nomenclature . 0A-18 


SIR identification includes: 

e INFL REST warning 
information center. 7 

e@ A code “3” is the seventh digit of vehicle 
identification number. 


light on driver 


WHEN'TO DISCONNECT THE NEGATIVE 
BATTERY CABLE 


CAUTION: Before removing or installing 
any electrical unit or when a tool or 
equipment could easily come in contact 
with “live” exposed electrical terminals, 
disconnect the negative. battery cable to 
help prevent personal injury and/or 
damage to the vehicle or components. 
Unless instructed otherwise, the ignition 
switch must be in the “OFF” or “LOCK” 
position. 
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HANDLING ELECTROSTATIC DISCHARGE 
(ESD) SENSITIVE PARTS 


Many solid state electrical components can be 
damaged by Electrostatic Discharge (ESD). Some will 
display a label as shown in Figure 1 but many will not. 


NOTICE: In order to avoid possibly damaging 

any components, observe the following: 

1. Body movement produces an electrostatic 
charge. To discharge personal static 
electricity, touch a ground point (metal) on the 
vehicle. This should be done any time you: 

@ Slide across the vehicle seat. 
© Sitdownor get up 
@ Doany walking. 

2. Do not touch exposed electric terminals on 
components or connectors with your finger or 
any tools, Remember, the connector you are 
checking might be tied into a circuit that could 
be damaged by electrostatic discharge. 

3. When using a screwdriver or similar tool to 
disconnect a connector, never let the tool come 
in contact with or come between the exposed 
terminals, 

4. Never jumper, ground or use test equipment 
probes on any components or connectors unless 
specified in diagnosis. When using test 
equipment, always connect the ground lead 
first. 

5. Do not remove the solid state component from 
its protective packaging until you are ready to 
install the part. 

6. Always touch the solid state component’s 
package to a ground before opening. Solid 
state components can also be damaged if 
@ They are bumped or dropped. 

@ They are laid on any metal work benches 
or components that operated electrically, 
such as a radio, TV or oscilloscope. 


SPECIAL TOOL ORDERING INFORMATION 


Special service tools that are shown in this service 
manual that have tool product numbers beginning 
with “J” or “BT” are available for world wide 
distribution from: 


Kent-Moore SPX Corporation 

29784 Little Mack 

Roseville, MI 48066-2298 

1-800-345-2233 

Mon.-Fri. 8:00 p.m. EST Telex: 244040 KMTR UR 
FAX: 313-578-7375 


1994 CORVETTE 


CONTENTS SENSITIVE 
TO 


STATIC ELECTRICITY 95663000 
Figure 1 - Electrostatic Discharge Sensitive Parts 


VEHICLE IDENTIFICATION 
NUMBER PLATE LOCATION 


Figure 2- Vehicle Identification Number Plate 
Location 

General Motors dealers can purchase Tech 1 scan 
tools and accessories through Kent-Moore at the above 
address and phone number. Non-General Motors 
dealer repair facilities can purchase Tech 1 scan tools 
and accessories from Kent-Moore at the above address 
or: 

Sun Electric Corporation 

One Sun Parkway 

Crystal Lake, IL 60014 

1-800-CALL SUN (255-5786) 6:45 a.m. - 7:00 p.m. 

cst. 


VEHICLE IDENTIFICATION NUMBER PLATE 


The Vehicle Identification Number (VIN) plate 
(Figure 2) is the legal identifier of the vehicle. 

The plate is located on the left upper of the 
instrument panel and can be seen through the 
windshield from outside the vehicle. Figure 3 
identifies the numbers and letters that appear-on the 
plate. 
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1994 CORVETTE GENERAL INFORMATION 0A-3 


The last five digits of the plant sequential number Position four through nine represent the assembly 
are also stamped into the rear side of the front cross _ plant sequential number for the vehicle. 
bar tie. This number is the same as the last five digits 
of the VIN. This plate also has bar code ENGINE IDENTIFICATION 
characteristics. 
The engine code-letter is the eighth digit on the 

REMOVABLE ROOF PANEL (PLASTIC) VIN vehicle identification number (Figure 3) which 
IDENTIFICATION identifies the engine as a 5.7L V8 (VIN P) (RPO LT1) 

or 5.7L V8 (VIN J) (RPO LTS). 

A VIN identification is stamped on the left front or Stick-on labels attached to the engine, laser 
right of the roof panel frame. The numbers are similar _etching, or stampings in the engine block, indicate the 
tothe VIN plate (Figure 3): engine unit number or build date code. 

hevrolet division (VIN#3) 
993 model year (VIN#10) 
5=Bowling Green manufacture (VIN#11) 


1G 1 YZ 2.3.3.9 R 5 800001  comerci 


1_ CHEVROLET R 1994 


CARLINE/SERIES 
Y Y CORVETTE 
y Z CORVETTE ZAI 


CHECK DIGIT 


NATION OF ORIGIN Ly PLANT SEQUENTIAL NUMBER 
1USA. 
MANUFACTURER CODE ASSEMBLY PLANT 
G GENERAL MOTORS 5 __BOWLINGGREEN 
DIVISION CODE YEAR 


cove BODY TYPES CODE RPO TYPE PRODUCED DIVISION 
2 TWO DOOR HATCHBACK! J LTS 57LV8 U.S.A. rc 


UFTBACK PoOLTt SJB U.S.A. ec 
GM STYLE: 07 


3 TWO DOOR CONVERTIBLE CODE RESTRAINT SYSTEM 

: 2 MANUAL BELTS WITH 
pexbbiishd DRIVER & PASSENGER 
INFLATABLE RESTRAINT 


Figure 3 - Vehicle Identification Number Chart 


MS 12238-0A 
Figure 4 - Engine Identifi 
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OA-4 GENERAL INFORMATION 1994 CORVETTE 


VEHICLE IDENTIFICATION NUMBER - PRIMARY 


[1] venicce imeNTIFICATION NUMBER - OPTIONAL 


95 7272-00 


Figure 5 - Engine Identification - VINJ 


‘TRANSMISSION IDENTIFICATION LABEL 


9S 7285-08 
Figure 6 - Manual Transmission Identification 
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1994 CORVETTE 


The engine is stamped with a partial vehicle 
identification number (Figures 4 or 5). The stamping 
contains nine positions: 
@ Position one is the GM division identifier: 
1 = Chevrolet 
© Position two is the model year: 
R= 1994 
© Position three is the Corvette assembly 
code: 
5 = Bowling Green, KY 
© Positions four through nine represent the 
assembly plant sequential number for the 
vehicle. 


plant 
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TRANSMISSION IDENTIFICATION 
Figures 6 and 7 


The identification label for the ZF S6-40 6-speed 
manual transmission (Figure 6) is located on the left 
side of the transmission case. 

Refer to Figure 7 to identify the model year and 
serial number for the 4L60-E automatic transmission. 


GENERAL VEHICLE LIFTING AND JACKING 
Figures 8 and 9 


Various lift points have been established, and are 
recommended when lifting a vehicle with other than 
the original equipment jack. 


TRANSMISSION USAGE 


5.7L V8 (VIN P) Coupe and Convertible ZF S6-40 6-Speed Manual (ML9) 
(RPO LT1) 4L60-E Automatic (M30) 


5.7L V8 (VIN J) Coupe -ZR1 ZF S6-40 6-Speed Manual (ML9) 
(RPO LTS) 


OUAN OATE 
[OR DAY OF THE YEAR) 


a 


‘'\YD,'D''209",A, 


ae BT 
Rao = FRST Sar 
CAN = SECOND SHIT 


TRANSMISSION 1.D. 
LOCATION. 


POSSIBLE VIN LOCATIONS 


C1002-08-¥-8P 


Figure 7 - Automatic Transmission Identification 
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OA-6 GENERAL INFORMATION 1994 CORVETTE 


Ms FRAME CONTACT HOIST 
EE] roorsack 


LEFT SIDE 


FRAME CONTACT HOIST FRAME CONTACT HOIST 
REARWARD OF FRONT WHEEL REARWARD OF FRONT WHEEL 


RIGHT SIDE 
FRAME CONTACT HOIST FRAME CONTACT HOIST 
FORWARD OF REAR WHEEL FORWARD OF REAR WHEEL 


DRIVETRAIN AND FRONT 
‘SUSPENSION FRAME 


FLOOR JACK - FRONT 


Figure 8 - Vehicle Lift Points (1 of 2) 
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1994 CORVETTE 


SUSPENSION CONTACT HOIST- 
UNDER FRONT LOWER CONTROL ARM 
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SUSPENSION CONTACT HOIST- 


UFTON REAR WHEELS 115 9263-08, 


Figure 9 - Vehicle Lift Points (2 of 2) 


NOTICE: When jacking or lifting a vehicle from 
the frame side rails, be certain the lift pads do not 
contact the catalytic converters as damage to the 
converters could result. If any other hoist methods 
are used, special care must be used not to damage 
the ABS brake pipes or cables, fuel lines, exhaust 
system or underbody. 


When lifting, check for clearance to front ABS 
sensor wire harness and tie off/pull from grommets as 
necessary. 


Rear Spindle Support Protector Sleeve 
Figure 10 


The rear spindle support rods, along with a 
protector, may be used to support the rear end of the 
vehicle when using a twin post hoist. 

A protector for the spindle support rods may be 
fabricated as shown in Figure 10 to prevent surface 
nicks or gouges where the lifts contact the rods. 


LOCK CYLINDER CODING 
KEY IDENTIFICATION AND USAGE 


The lock cylinder keyway is designed so that other 
model keys will not enter a current model lock 
cylinder. Two non-interchangeable keys are used. 
The square head key is used in the ignition lock 
cylinder. The oval head key is used in doors, console 
door, I/P compartment and right storage compartment 
lock cylinders. The square ignition key will not fit into 
the door lock cylinder and the oval key will not fit into 
the ignition lock cylinder. 

Key identification is obtained from the four- 
character key code stamped on the knockout portion of 
the key head and an identification letter stamped on 
the key shank. After code number has been recorded, 
plugs should be knocked out of the key head. From 
these numbers, lock combinations can be determined 
by use of a code list, which is available to owners of key 
cutting equipment from equipment suppliers 


MATERIAL 
2" ID BLACK PLASTIC PIPE 


(USED FOR UNDERGROUND 
LAWN SPRINKLER SYSTEM) 


CUT OUT 1-1/4" SECTION LENGTHWISE 


MS 9265-08 


Figure 10 - Support Rod Protector Sleeve 
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OA-8 GENERAL INFORMATION 


If key code numbers are not available from records or 
from the knockout plug, lock combinations (tumbler 
numbers and position arrangement) can be 
determined by laying the key on the key code diagram. 


NOTICE: The mechanical code for the ignition 
lock cylinder (square key) must be cut on a special 
key blank designed for use in the Personalized 
Automotive Security System (PASS-Key®). If all 
PASS-Key® ignition keys are lost or the ignition 
lock cylinder or PASS-Key® decoder module are 
replaced, all. PASS-Key® ignition keys should be 
replaced. Refer to SECTION 8A for diagnosis. 
Refer to SECTION 9D for service. 


‘The engine power key (Coupe - ZR1) is a special 
square-head key that is used to operate the engine 
power switch located on the console. Refer to 
SECTION 8C for service information and SECTION 
8A for diagnosis. 


CUTTING KEYS 
Figure 11 


After the code has been determined from the code 
list or the key code diagram, cut a blank key to the 
proper level of each of the six tumbler positions, and 
check key operation in lock cylinder. 


REPLACEMENT LOCK CYLINDERS 


Doors and Rear Storage Compartment 


New lock cylinders, other than ignition lock 
cylinders, are available from the service parts 
warehouse with new lock cylinder locking bars. 
Tumblers are also available and must be assembled 
into cylinder as outlined below. 


[4] Position 
 uves 


Figure 11 - Key Code Di 
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ASSEMBLING AND CODING LOCK CYLINDERS 


All Lock Cylinders Except Console Door, 
Right Storage Compartment and Instrument 
Panel Compartment 

Figures 12 through 15 


‘Tumblers for all locks, except ignition lock, console 
door, instrument panel compartment, engine power 
key and rear storage compartment, are shaped alike 
with the exception of a notched position on one side. 
As key is inserted in lock cylinder, tumblers are 
lowered to correct height so that notches on each 
tumbler are at the same level. When the notches on all 
six tumblers line up, the side bar is pushed into the 
notches by two small springs; thus allowing cylinder to 
turn in its bore. Five types of tumblers are used to 
make various lock tumbler combinations and each is 
coded according to a number 1 through 5, stamped on 
its side. 

1. Find lock cylinder tumbler numbers and tumbler 
arrangement by use of numerical key code lock 
cylinder code list. Code lists are made available to 
owners of key cutting equipment by equipment 
suppliers. If code list is not available, proceed as 
follows: 

A. Lay key on the key code diagram with key 
outlined by diagram. 

B. Starting at head of key blade, find and record 
lowest level (tumbler number) that is visible in 
position number 1 and subsequent position 
numbers 2 through 6. After tumbler numbers 
and arrangement have been determined, 
assemble as follows: 

2. Starting at open end (head) of cylinder, insert 
tumblers in their proper slots in the order called by 
the code. 

3. Pull out side bar with fingers so that tumblers will 
drop completely into place. 


NOTICE: If the springs become tangled, do not 
pull them apart. Unscrew them or they may be 
damaged. Insert one tumbler spring in space 
provided above each number. 


4. Insert spring retainer so the two end prongs slide 
into the slots at either end of cylinder and press 
retainer down. If tumblers have not been 
assembled correctly, they can be removed from 
cylinder by holding cylinder with tumbler slots 
down, pulling side bar out with fingers and jarring 
cylinder to shake tumblers out. This procedure is 
necessary because once the tumblers have been 
pressed down into the cylinder, they are held in 
their slots by the side bar. 
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1994 CORVETTE 


 tumater 


Lock 
[2] tinoen 

HEAD 
ex] LOCK 

CYLINDER: 


[2] swe sar 


9 6977-10-1 


[A] stake Ponts FOR RETAINER 
[2 tock evinner Heap 
(1 spine RETAINER, 


9$6973-10-1 
Figure 13 - Installing Spring Retainer 


SPRING 
RETAINER 
SPRING 


956974-10-41 
Figure 14- Installing Tumblers 


5. To check if tumblers have been installed properly, 
insert key into lock cylinder. If tumblers are 
installed properly, the side bar will drop down. If 
bar does not drop down, remove key, spring 
retainer, springs and tumblers and reassemble. 


NOTICE: Use leather or wood at each vise jaw to 
prevent damage to cylinder. 


6. If lock cylinder is assembled properly, remove key 
and secure cylinder in a vise with spring retainer 
exposed. 

7. Using suitable staking tool, stake spring retainer 
securely in place by staking cylinder metal over 
retainer at each end. 


GENERAL INFORMATION 0A-9 


[2] woonen stock 95 6975-10-1 


Figure 15 - Locking Tumblers in Place 


8. Lubricate cylinder with a multipurpose lubricant 
GM part number 12345120 or synthetic SAE 5W30 
engine oil. 


Instrument Panel Compartment and Rear 
Storage Compartment Lock Cylinder 


A lock cylinder with snap-in tumblers is used for 
the instrument panel compartment and right storage 
compartment lock. The lock cylinder has four or five 
tumbler positions. The number 1 or 2 position (closest 
to cylinder head) is a brass retainer tumbler. The 2 
through 5 positions or 3 through 5 positions are 
standard tumbler positions depending upon cylinder 
type. Therefore, only the last 4 or 5 tumbler 
combinations are required. 


Assemble 


© Determine tumbler numbers and arrangement as 
previously described and install tumblers. 


METRIC FASTENERS 
Figures 16 and 17 


The Corvette is primarily dimensioned in the 
metric system. Most metric fasteners are very close in 
dimension to well-known customary fasteners in the 
inch system. It is important that replacement 
fasteners be of the correct nominal diameter, thread 
pitch and strength. 

Original equipment metric fasteners (except cross- 
recess head screws) are identified by a number 
marking which indicates the strength of the material 
in the fastener. Metric cross-recess screws are 
identified by a Posidriv or Type 1A cross-recess. For 
best results, use a Type 1A cross-recess screwdriver, or 
equivalent, in Posidriv recess head screws. 
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POSIDRIV 
SCREW HEAD 


IDENTIFICATION MARKS (4) 


Figure 16 - Cross-Recess Screw 


NOTICE: Most metric fasteners have a blue color 
coating. However, this should not be used as 
positive identification, as some metric fasteners 
are not color coated. 


“General Motors Engineering Standards,” along 
with “North American Industries,” have adopted a 
portion of the standard metric fastener sizes defined by 
ISO (International Standards Organization). This was 
done to reduce the number of fastener sizes used, and 
yet retain the best strength qualities in each thread 
size. For example, the customary 1/4-20 and 1/4-28 
screws are replaced by the metric M6.0 X 1 screw, 
which has nearly the same diameter and 25.4 threads 
per inch, The thread pitch is in between the customary 
coarse and fine thread pitches. 

Metric and customary thread notation differ 
slightly. The difference is shown in Figure 17. 


FASTENER STRENGTH IDENTIFICATION 
Figure 18 


The most commonly used metric fastener strength 
property classes are 9.8 and 10.9, with the class 
identification being embossed on the head of each bolt. 
Customary (inch) strength classes range from grade 2 
to grade 8. The number of markings is two lines less 
than the actual grade (i.e., grade 8 bolt will exhibit 6 
embossed radial lines on the bolt head). 


‘CUSTOMARY 


Wa - 20 


NUMBER OF THREADS 
PER INCH 


THREAD MAJOR 
DIAMETER IN INCHES. 


THREAD MAJOR DIAMETER 


1994 CORVETTE 


Some metric nuts will be marked with single digit 
strength identification numbers on the nut face. 

When replacing metric fasteners, be careful to use 
bolts and nuts of equal or greater strength than the 
original (the same number marking or higher). It is 
also important to select replacement fasteners of the 
correct size. Correct replacement bolts and nuts are 
available through GM-SPO. Many metric fasteners 
available in the aftermarket parts channels were 
designed to metric standards of countries other than 
the United States and may be of a lower strength, may 
not have the numbered head marking system, and 
may be of different thread pitch. The metric fasteners 
used on GM products are designed to new, 
international standards that may not yet be 
manufactured by some non-domestic bolt and nut 
suppliers. In general, except for special applications, 
the common sizes and pitches are: M 6.0 X 1, M8X 


1.25, M 10 X 1.5, and M 12 X 1.75. 
PREVAILING TORQUE FASTENERS 


A prevailing torque nut is designed to develop an 
interference between the nut and bolt threads. This is 
most often accomplished by distortion of the top of an 
all metal nut, or by using a nylon patch on the threads 
in the middle of the hex flat. A nylon insert may also 
be used as a method of interference between nut and 
bolt threads (Figure 19). 

A prevailing torque bolt is designed to develop an 
interference between bolt and nut threads, or the 
threads of a tapped hole. This is accomplished by 
distorting some of the threads, or by using a nylon 
patch or adhesive. 


Recommendations For Reuse 


1. Clean, unrusted prevailing torque nuts and bolts 
may be reused as follows: 
A. Clean dirt and other foreign material from nut 
or bolt. 


M6.0 


DISTANCE BETWEEN 


IN MILLIMETERS ‘THREADS IN MILLIMETERS 


‘THREAD PITCH 


Figure 17 - Thread Notation 
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NUT STRENGTH 
IDENTIFICATION 


GRADE2 
(GM260-m) 


(GM 290-™) (GM 300-m) 


CUSTOMARY (INCH) BOLTS ~ IDENTIFICATION MARKS CORRESPOND TO BOLT 
STRENGTH ~ INCREASING NUMBERS REPRESENT INCREASING STRENGTH. 


METRIC BOLTS ~ IDENTIFICATION CLASS NUMBERS CORRESPOND TO BOLT 
STRENGTH ~ INCREASING NUMBERS REPRESENT INCREASING STRENGTH. 


95 7117-00 
Figure 18 - Fastener Strength Markings 


B. Inspect nut or bolt to assure there are no 
cracks, elongation, or other signs of abuse or 
overtightening. (If there is any doubt, replace 
with a new prevailing torque fastener of equal 
or greater strength.) 

C. Assemble parts and hand start nut or bolt. 

D. Observe that, before fastener seats, it develops 
torque per the chart in Figure 20. (If there is 
any doubt, replace with a new prevailing 
torque fastener of equal or greater strength.) 

E, Tighten fastener to torque specified in 
appropriate section of this manual. 

2. Bolts and nuts which are rusty or damaged should 

be replaced with new parts of equal or greater 


strength. 
REPLACEMENT LABELS 


Replacement labels are available through GM 
Service Parts Operations for the following: 
@ Vehicle Emission Control 

(Exhaust Emission Tune Up). 
© Spare Wheel Caution. 
© Jacking. 
© Spare Tire Storage. 


Information 


© Serpentine Belt Routine (when a separate 
label). 

© Engine Fan Caution. 

© Jump Start. 

© Odometer Reset. 

These and other labels will be found in the 
Standard Parts Catalog. 

‘The Vehicle Certification Label, Tire Pressure 
Placard and Service Parts Identification Label are not 
available as service parts. 


® 8 


CENTER TOP 
Lock = LOCK 


8 


NYLON 
PATCH 


® 


NYLON 
WASHER 
INSERT 


& §& § 


DRY THREAD 
ADHESIVE PROFILE 
COATING DEFORMED 


NYLON 
STRIP 


OUT OF 

ROUND. 

THREAD 
AREA 


9S.7118-0A 
Figure 19 - Prevailing Torque Nuts and Bolts 
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FASTENER 
TYPE 


‘Nuts and all 
Metal Bolts 


‘Adhesive or Nylon 
Coated Bolts 


FASTENER 
TYPE 


‘Nuts and all 
Metal Bolts 


Adhesive or Nylon 
Coated Bolts 


TORQUE 
UNITS 


Nem 
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METRIC-SIZE FASTENERS. 


10 


Lb. In. 
Nem 


Lb. In. 
TORQUE 


PRODUCTION AND PROCESS CODES 


The production and process codes provide the 
description of the Regular Production Options (RPO) 
used on a Corvette, The RPO list is also printed on the 
Service Parts Identification Label. The following is a 
list of regular production options and description: 


C60 


C68 


Description 
Passenger 6-Way Power Seat Adjuster 
Driver 6-Way Power Seat Adjuster 


Driver and Passenger Front Seat Inflatable 
Restraint System 


Passenger/Driver Reclining Seat 
European Style Reclining Seat 
Auxiliary Roof 

Removable Panels (Plastic) Hatch Roof 
Removable (nontransparent) Sun Roof 


Removable Roof Package (consists of CF7 
and CC3) 


Manual Control Air Conditioning 


Electronic Control Air Conditioning 


KO5 


Remote Control Electric LH & RH Outside 
Mirror 


LH/RH Heated Sport Mirrors 
Soft Ride Suspension 

Heavy Duty Suspension 
Federal Emission Certification 
Electronic Ride & Handling 
2.59 Ratio Rear Axle 

3.45 Ratio Rear Axle 

8.38 Ratio Rear Axle 

3.07 Ratio Rear Axle 
Performance Ratio Rear Axle 
Economy Rear Axle 

Antilock Front & Rear Dise Brakes 
Heavy Duty Brakes 

Engine Oil Cooler 

140 Amp Generator 

124 Amp Generator 


Engine Coolant Heater (Canada only) 
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LT1 — 8-Cylinder, 5.7L (VIN P) Engine 

LT5 — 8-Cylinder 5.7L (VIN J) Engine 

ML9 ZF 6-Speed Manual Transmission 

M30 Automatic 4-Speed 4L60-E Transmission 

NA5 Federal Emission System 

NB2 California Emission System 

NK4 Sport Leather Steering Wheel 

QAl 17X9.5 Aluminum Styled Wheel 

QA2 17X9.5 Front and 17 X 11 Rear 
Aluminum Styled Wheel 

QB6 17X85 Front and 17X 9.5 Rear 
Aluminum Styled Wheel 

T61 Daytime Running Lighting 

UJ6 Low Tire Pressure Indicator 

UM6 AM/FM Stereo, Seck/Scan, Auto Reverse 
Cassette, Clock, ETR Radio 

UU8 AM/FM Stereo, Cassette, Dolby, Clock 
ETR Radio 

UXO Dual Floor Sill and Dual Extended Range 
Delco/Bose Speaker System 

UY5 Dual Floor Sill and Dual Extended Range 
Speaker System 

U1F AM/FM Stereo, Seek/Scan, Auto Reverse 
Music Search Cassette, Compact Disc, 
HPS, Clock and ETR Radio 

U19 Kilometers and Miles Cluster 

U52 —_ Electronic Instrument Cluster 

U75 Power Antenna 


WY5 


248 


280 


41T 


41U 


43U 
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Extended Mobility Tire (EMT) 
Performance Package 


Front Tire (P255/452R17) 
Front Tire (P275/40ZR17) 

Front Tire (P255/45ZR17, EMT) 
Rear Tire (P285/402R17) 

Rear Tire (P275/40ZR17) 

Rear Tire (P285/402R17, EMT) 
Rear Tire (P315/35ZR17) 
Aggressive Sport Package 
Special Performance Coupe Package 
Arctic White Vinyl Top 

Arctic White Exterior Color 
Light Gray Interior Trim 

Light Gray Leather Trim 

Black Interior Trim 

Black Leather Trim 

Blue Removable Panel Roof 


Dark Cloisonn Blue Metallic Exterior 
Color 


Black Cloth Top 
Black Exterior Color 


Bright Aqua Metallic Exterior Color 
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45U 


53U 


641 


64S 


643 


75U 


80U 
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Medium Green Pearl Exterior Color 
Competition Yellow Exterior Color 
Light Beige Interior Trim 

Bronze Removable Panel Roof 

Light Beige Leather Trim 

Light Melon Exterior Color 

Neutral Beige Cloth Top 

Torch Red Interior Trim 

Torch Red Exterior Color 

Torch Red Leather Trim CB 

Black Rose Metallic Exterior Color 
Brilliant Red Metallic Exterior Color 


Medium Quasar Blue Exterior Color 


Service Parts Identification 


VEHICLE 
IDENTIFICATION —L 
NUMBER 


355 34 K68 
zm 


PAINT TECHNOLOGY 


FLOOR CONSOLE DOOR 


SERVICE PART 
IDENTIFICATION LABEL 


4G1YZ23J9P5800XXX 
ACT AC3 ANZ AQS CC3 C68 DEA D74 DIB DCB GHO IL9 
LTS MLO NAS QA2 WIG UIF U75 XAU YBE 


Figure 21 - Service Parts Identification Label 
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SERVICE PARTS IDENTIFICATION LABEL 


The Service Parts Identification Label (Figure 21) 
has been developed and placed on the floor console door 
to aid service and parts personnel in identifying parts, 
production and process codes. The label also identifies 
the vehicle identification number, body type style, type 
of paint, paint color codes and trim combination 


CUSTOMARY/METRIC CONVERSION TABLE 


Figure 22 provides a conversion table. Divide 
metric number by conversion number to get customary 
equivalent number. ‘To convert temperature degrees 
Celsius to degrees Fahrenheit, multiply Celsius 
number by 1.8 and add 32 


DECIMAL AND METRIC EQUIVALENTS 


Refer to Figure 23 for equivalent of fractions to 
decimal in inches to metric in millimeters. 


ABBREVIATIONS CHART 


Refer to Figure 24 for the abbreviation of words 
used in this manual. 


DO NOT REMOVE 
wzo7_ | Wee'smme 
OPTION 
CONTENT 


— EXAMPLE — 


BASECOAT CLEARCOAT 


WALA Uat 193 


PAINT CODES AND LOCATIONS. 
L_ LOWER BODY COLOR 
U__ UPPER BODY COLOR 


TRIM. 
COMBINATIONS 


MS 9269-08 
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CUSTOMARY CONVERSION METRIC CUSTOMARY | CONVERSION 


Multiply Multiply by to get equivalent 
number of: 


LENGTH ACCELERATION 


Inch 25.4 millimeters (mm) Foot/sec2 0.3048 — meter/sec? (m/s?) 
Foot 0.3048 meters (m) Inch/sec2 0.0254 — meter/sec? 

Yard 0.9144 meters 
Mile 1.609 kilometers (km) TORQUE 


AREA Pound-inch 0.11298 newton-meters (N-m) 
Pound-foot 1.3558 newton-meters 


ALLZANOD v66L 


Inch2 645.2 millimeters? (mm2) 
6.45 centimeters? (cm2) 

Foot? 0.092 9 meters? (m2) POWER 

Yard? 0.8361 meters? 


VOLUME 
Inch3 16 387. mm3 


Horsepower 0.746 Kilowatts (kW) 


PRESSURE OR STRESS 


16.387 m3 Inches of water 0.2491 —_kilopascals (kPa) 
0.0164 liters (I) Pounds/sq. in. 6.895 Kilopascals 


Quart 0.9464 liters 
Gallon 3.7854 liters ENERGY OR WORK 
Yard} 0.7646 meters3 (m3) 


BTU 1055. Joules ()) 
MASS Foot-pound 1.3558 joules 
Pound 0.4536 kilograms (kg) Kilowatt-hour 3.600 000. joules J= one W's) 
Ton 907.18 kilograms (kg) or 3.6 x 106 
Ton 0.907 tonne (t) LIGHT 


FORCE 


Kilogram 9.807 newtons (N) 


Ounce 0.2780 newtons 
Pound > 4.448 newtons FUEL PERFORMANCE 


TEMPERATURE Miles/gal 0.4251 _kilometers/liter (km/!) 
Gal/mile 2.3527 _liter/kilometer (I/km) 


Foot candle 1.0764 lumens/meter2 (Im/m2) 


Degree Fahrenheit (t*F-32) + 1.8 degree Celsius (C) 


VELOCITY 


* 2 986 * 
40 9 i 0 | 120 209, 12 * 

im ria fu Lt fA 7 ia 1 Miles/hour Kilometers/hr. (km/h) 
oto | a ol | wo! 10 


20 


SL-VO NOLLWINHOINI 1VuaNaD 


gs7124as, 
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DECIMAL AND METRIC EQUIVALENTS 


FRACTIONS DECIMAL METRIC FRACTIONS DECIMAL METRIC 
IN. MM. 


515625 ... 13.09687 

‘i 2 53125 .. 13.49375 

1.19062 546875 . 13.89062 

1.58750 ee 5625 . 14.28750 

-078125 + 1.98437 578125 . 14.68437 
.09375 . 2.38125 59375 .. 15.08125 
-109375 . 2.77812 -609375 . 15.47812 
125... . 3.1750 ce 625 ... 15.87500 
140625 . 3.57187 By 640625 . 16.27187 
15625 . 3.96875 oi - 65625 .. 16.66875 
171875 . 4.36562 ae . 671875 . 17.06562 
1875. » 4.76250 # - 6875 ... 17.46250 
203125 . 5.15937 fe -703125 . 17.85937 
21875 . 5.55625 te » -71875 .. 18.25625 
234375 . 5.95312 . -734375 . 18.65312 
.250 ... + 6.35000 cag . 750... 19.05000 
265625 ....... 6.74687 ak . .765625 . 19.44687 
-28125 ........ 7.14375 » -78125 19.84375 
-296875 ws 7.54062 . .796875 . 20.24062 
3125 - 7.93750 . 8125 . 20.63750 
328125 . 8.33437 . 828125 . 21.03437 
34375 . 8.73125 . 84375 21.43125 
359375 + 9.12812 vs . 859375 . 21,82812 
375. . 9.52500 ake . 875... 22.22500 
390625 » 9.92187 . -890625 . 22.62187 
40625 ++ 10.31875 “ - 90625 .. 23.01875 
421875 ++ 10.71562 on + 921875 . 23.41562 
4375. +» 11.41250 oy . 9375 ... 23.81250 
453125 ++ 11,50937 we - 953125 . 24.20937 
46875 ........ 11.90625 a6 . 96875 .. 24.60625 
484375 ...... 12.30312 ais + 984375 . 25.00312 
12.7000000 1 wee 00 eee 25.40000 


9S 7116-AS 


Figure 23 - Decimal and Metric Equivalents 
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AntiLock Brake System Degrees Fahrenheit - Power Brakes 
‘Air Conditioning Federal (All States Exc. Calif.) Part Number 
‘Air Clean Fuel Enable Data Stream Park Neutral Position 
Analog/Digital Frequency Modulation Park, Reverse Neutral, Drive, 
‘Adjust + Federal Motor Vehicle Safety Low 
Air/Fuel Ratio Standards Programmable Read Only 
‘Ampere Hours IL Gallon Memory 
GM Service Parts Power Steering 

Ground Pounds Per Square inch 
Gallons Per Minute Pint 
Hydrocarbons ‘Quad-Driver 
Heavy Duty Quart 
Mercury, Resistance 
High Altitude Rate of Capacity 
Heated Oxygen Sensor > Reference 
Horse Power Right Front 
Automatic Temperature Control High Performance System io Frequency Interference 
After Top Dead Center He: /ent-Air Conditioning Right Hand 
Barometric Heater-Vent-Air Conditioning Reaction Injection Molding 
Battery Module Engine Speed 
Positive Terminal Heater-Vent-Module Regular Production Option 
Brake Horsepower Idle Air Control Right Rear 
Back Pressure Intake Air Temperature Room Temperature Vulcanizing 
Before Top Dead Center ignition Control (Sealer) 
Degrees Celsius 7 Response Vacuum Reducer 
Cubic Centimeter Ignition Control Module Rear Wheel Drive 
Central Control Module Identification or 
Cydling Clutch (Orifice) Tube 
Compact Dise 
Cold Engine Airbleed 
Counter Electromotive Force si System International 
Cubic inch Displacement sik Supplemental inflatable 
Closed Loop International Standards Restraint 
Camshaft Position Organization SOL. - Solenoid 
Carbon Monoxide Kilometers ST Scan Too! 
Carbon Dioxide Syn. - Synchronizer 
Connector 3 TACH - Tachomet 
Central Processing Unit Kilometers per liter ‘Tec ‘Transmission Converter Clutch 
Changing System Kilopascals TOC - Top Dead Center 
Closed Throttle Position Knock Sensor ig ‘Throttle Position 
Cubic inch Kilovolts (Thousands of Volts) Tp¢ —- Tire Performance Criteria 
Constant Velocity TD ire Problem Detector 
Cylinder(s) TV. = Throttle Valve 
Diagnostic Energy Reserve TW. - Thermal Vacuum Value 
Module Liquid Crystal Display: Tc ‘Three Way Converter 
Distributor ignition Light Emitting Diode wit Universal Joint 
Driver Information Center Left Front UTD - Universal Theft Deterrent 
Differential Left Rear v Volt{s) 
Data Link Connector LowTire Pressure Warning vg Eight Cylinder Engin 
Diagnostic Trouble Code System Arranged ina “V" 
Digital Voltmeter Manifold Absolute Pressure Vac. - Vacuum 
Electronic Brake and Traction ‘Malfunction indicator Lamp VIN Vehicle Identification Number 
Control Module Multiport Fuel injection vMv Vacuum Modulator Valve 
Electronic Comfort Control Millimeter VSS - Vehicle Speed Sensor 
Engine Control Module les Per Gallon wi with 
Engine Coolant Temperature Miles Per Hour wis ‘Wheel Base 
Evaporative Emission Control ‘Manual Transmission wo Without 
Electronically Erasable Millivolt WOT - Wide Open Throttle 
Programmable Read Only LC. - Normally Closed WU --WarmUp 
Memory Newton Metres X-Valve - Expansion Valve 
Exhaust Gas Recirculation Nitrogen, Oxides of ZF - Zahmradfabrik Friedrichshafen 

ie On-Board Diagnos 
Oxidation Catalytic Converter 
Electromagnetic interference Outside Diameter 
Environmental Protection Original Equipment 
‘Agency Overhead Cam 
Erasable Programmable Read Open Loop 
Only Memory Outside Air (Temperature) 
Electrostatic Discharge Oxygen Sensor 
Electronic Temperature Control Oxygen, i 
Electronically Tuned Receiver Personalized Automotive 
Evaporative Emission ‘Security System MS 9266-08 
Exhaust 


‘Secondary Air Injection System 
Altitude 

‘Amplitude Modulation 
Ampere(s) 

‘American Petroleum institute 
‘Adjustable Part Throttle 
‘Assembly 

‘Automatic Transmission 


Figure 24 - Abbreviations Chart 
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STANDARD NOMENCLATURE 


Starting with the 1993 model year, General 
Motors will be complying with the Society of 
Automotive Engineers (SAE) recommended 
Electrical/Electronic Systems Diagnostic Terms, 
Definitions, Abbreviations and Acronyms SAE J1930. 
SAE J1930 is an industry wide standard that was 
adopted into government regulations and requires 
certain electrical and electronic components and 
systems to be known by the same nomenclature that 
have the same function. The standard is also being 
applied to abbreviations and acronyms. This standard 
is being used in all 1993 service publications. 

To comply with this standard, some GM terms, 
abbreviations and acronyms are being replaced with 
those recommended by the SAE J1930 term. 

The following is a list of electrical/electronic 
components and systems terms that did not change: 


Barometric Pressure Sensor - BARO Sensor 
Closed Loop - CL 


Early Fuel Evaporation - EFE 


1994 CORVETTE 


Exhaust Gas Recirculation System - EGR System 


Idle Air Control - IAC 

Idle Speed Control - ISC 

Manifold Absolute Pressure - MAP 
Mass Air Flow - MAF 

Mixture Control - M/C 

Open Loop - OL 

Programmable Read Only Memory - PROM 
Sequential Fuel Injection - SFI 
Sequential - Port Full Injection - SFI 
Torque Converter Clutch - TCC 
Vehicle Speed Sensor - VSS 


Wide Open Throttle - WOT 


Evaporative Emission Control System - EECS The following is a partial listing of SAE J1930 


with the former GM term and abbreviation beside the 
new SAE J1930 term and abbreviation. Then a cross 
directory of new term next to former term. 


STANDARD cigar ta FOR CERTAIN ELECTRIGAL/ELECTRONIC 
COMPONENTS AND SYSTEM: 


New Term 


ie ee Soe 


Exhaust Gas Recirculation - EGR 


Former Term 


—eee Data Problem ——e PCM Data Sensor 


as Pack - CAL-PAK 


Electronically a Programmable Read Only 
Memory - EEPROM 
Erasable Programmable Read Only Memory - EPROM 


Programmable Read Only Memory - PROM 
Camshaft Position Sensor - CMP Sensor 


Evaporative Emission Canister Purge - EVAP Canister 
Purge 
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STANDARD NOMENCLATURE FOR CERTAIN ELECTRICAL/ELECTRONIC 
COMPONENTS AND SYSTEMS (continued) 


[Catalytic Converter - Cat. Conv. ‘Oxidation Catalytic Converter - OC 


Catalytic Converter - Cat. Conv. Three Way + Oxidation Catalytic Converter - 
TWC+0C 


ia) 


“omputer Command Control -CCC Control Module System 
(Computer Controlled Coil Ignition - C3! Electronic Ignition - El 


‘Coolant Temperature Sensor - CTS. Engine Coolant Temperature Sensor - ECT Sensor 
Coolant Temperature Switch - CTS Engine Coolant Temperature Switch - ECT Switch 


Digital Electronic Fuel Injection - DEF! Multiport Fuel Injection - MFI 


Distributorless ignition System - DIS, Electronic ignition System - El System 


o 


ual Bed Monolith - DBM Oxidation Catalytic Converter - OC 


Digital Fuel Injection - DFI Multiport Fuel Injection - MFI 
Digital Fuel Injection - DFI ‘Sequential Multiport Fuel Injection - SFI 


Direct Ignition System - DIS Electronic Ignition System - El System 


Electronic Air Control - EAC Second Air Injection Bypass Valve - AIR Bypass Valve 


Distributor HEI Module Distributor Ignition Control Module - DI Control 
Module 


Digital Electronic Fuel injection - DEF! ‘Sequential Multiport Fuel Injection - SFI 


Electronic Air Switching - EAS Secondary Air Injection Switching Valve - AIR 
Switching Valve 


(Controlled Canister Purge - CCP Evaporative Emission Canister Purge - EVAP Canister 
Purge 
Electronic Control Module - ECM Engine Control Module - ECM 
Electr Hn S jon - 
i 5 


Dual Bed Monolith - DBM Three Way Catalytic Converter - TWC 


Diagnostic Circuit Check ‘On-Board Diagnostic System Check - OBD System 
Check 


ictronic lodule 
Sequential Multiport Fuel Injection - SFI 
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STANDARD NOMENCLATURE FOR CERTAIN ELECTRICAL/ELECTRONIC 
COMPONENTS AND SYSTEMS (continued) 


Former Term New Term 
Electronic Spark Control Circuit - ESC Circuit Knock Sensor Circuit - KS Circuit 
Electronic Spark Control System - ESC System Knock Sensor System - KS System 
Electronic Spark Timing - EST Ignition Control - IC 
Electronic Spark Timing Circuit - EST Circuit Ignition Control Circuit -¢ Circuit 


Electronic Vacuum Regulator Valve - EVRV Exhaust Gas Recirculation Electronic Vacuum 
Regulator Solenoid Valve - EGR Electronic Vacuum 
Regulator Solenoid Valve 


Engine Calibration Unit - ECU Programmable Read Only Memory - PROM 


Evaporative Emission Control System - EECS Evaporative Emission System - EVAP System 


Exhaust Gas Recirculation/Thermostatic Vacuum Exhaust Gas Recirculation Thermal Vacuum Valve - 
Switch EGR/TVS EGRTVV 


Fuel CAL-PAC Missing Programmable Read Only Memory Missing - PROM 
(CAL-PAK) Missing 


High Energy Ignition - HEI Distributor Ignition - DI 


Manifold Air Temperature Sensor - MAT Sensor Intake Air Temperature Sensor - IAT Sensor 


MEM-CAL Error Erasable Programmable Read Only - Only Memory 
Error - EPROM Error 

MEM-CAL Error Programmable Read Only Memory Error - PROM 
(MEM-CAL) Error , 


‘Memory and Calibration Unit - MEM-CAL Erasable Programmable Read Only Memory - EPROM 
‘Memory and Calibration Unit - MEM-CAL Programmable Read Only Memory - PROM 
‘Multi-Port Fuel Injection - MPF Multiport Fuel Injection - MFI 

Oxygen Sensor - 02 Heated Oxygen Sensor HO2S 

Oxygen Sensor - 02 Oxygen Sensor 02S 

Part/Neutral Switch - P/N Switch Park/Neutral Position Switch - PNP Switch’ 
Port Fuel Injection - PFI Multiport Fuel Injection - MFI 

Pulse Air Injection System - PAIR Pulsed Secondary Air Injection System - PAIR System 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


1994 CORVETTE GENERAL INFORMATION 0A-21 


STANDARD NOMENCLATURE FOR CERTAIN ELECTRICAL/ELECTRONIC 
COMPONENTS AND SYSTEMS (continued) 


Rich Exhaust. Rich Heated Oxygen Sensor Signal - Rich HO2S Signal 


Servi 


=z 


=I 


Rich Oxygen Sensor Signal - Rich O25 Signal 


Malfunction Indicator Lamp - MIL 


Thermal Vacuum Switch - TVS Thermal Vacuum Valve - TV. 
Throttle Switch Closed Throttle Position Switch - CTP Switch 


ice Engine Soon Indi 
Throttle Switch Wide Open Throttle Switch - WOT Switch. 

Tuned Port Injection - TPI ‘Muttiport Fuel Injection - MFI 

Viscous Converter Clutch Torque Converter Clutch - TCC 


\dicator - SES Indicator 
ich - VCC 


STANDARD NOMENCLATURE FOR CERTAIN ELECTRICAL/ELECTRONIC 
COMPONENTS AND SYSTEMS (continued) 


New Term Former Term 


Air Cleaner - ACL 


BCM - PCM Data Sensor BCM - PCM Data Problem 


Control Module System Computer Command Control - CCC 
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STANDARD NOMENCLATURE FOR CERTAIN ELECTRICAL/ELECTRONIC 
COMPONENTS AND SYSTEMS (continued) 


Data Link Connector - DLC Assembly Line Communication Link - ALCL 
Data Link Connector - DLC Assembly Line Data Link - ALDL 
Distributor Ignition - DI High Energy Ignition - HEL 


Distributor Ignition Control Module - DI Control Distributor HE| Module 
Module 


Pee ee ee ee 


Electronically Erasable Programmable Read Only _| Calibration Pack - CAL- PAK 

Memory - EEPROM 

Erasable Programmable Read Only Memory - Calibration Pack - CAL- PAK 

EPROM 

Erasable Programmable Read Only Memory - Memory and Calibration Unit - MEM- CAL 
EPROM 

Erasable Programmable Read Only-Only Memory | MEM-CAL Error 

Error - EPROM Error 

Evaporative Emission Canister Purge - EVAP Canister | Canister Purge - CP 


Exhaust Gas Recirculation Electroriic Vacuum 
Regulator Solenoid Valve - EGR Electronic Vacuum 
Regulator Solenoid Valve 


Exhaust Gas Recirculation Thermal Vacuum Valve - Exhaust Gas Recirculation/Thermostatic Vacuum 
EGRTVV Switch EGR/TVS 


Heated Oxygen Sensor HO2S ‘Oxygen Sensor - 02 

Ignition Control - IC Electronic Spark Timing - EST 

Ignition Control Circuit - IC Circuit Electronic Spark Timing Circuit - EST Circuit 
Intake Air Temperature Sensor - IAT Sensor Manifold Air Temperature Sensor - MAT Sensor 
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STANDARD NOMENCLATURE FOR CERTAIN ELECTRICAL/ELECTRONIC 
COMPONENTS AND SYSTEMS (continued) 


New Term Former Term 


Knock Sensor Circuit - KS Circuit Electronic Spark Control Circuit - ESC Circuit 


ee ee 
Sea ae ae eS 
oe eee es ee 


[On - Board Diagnostic System Check - OBD System —_ | Diagnostic Circuit Check 
Check 


[Oxidation Catalytic Converter - OC Catalytic Converter - Cat. Conv 

Oxidation Catalytic Converter - OC Dual Bed Monolith - DBM 

Oxygen Sensor 025 ‘Oxygen Sensor.- 02 

Park/Neutral Position Switch - PNP Switch Part/Neutral Switch - P/N Switch 


Programmable Read Only Memory - PROM. Calibration - CAL PAK 
Programmable Read Only Memory - PROM Engine Calibration Unit - ECU 
Programmable Read Only Memory - PROM. Memory and Calibration Unit - MEM-CAL 


Programmable Read Only Memory Missing-PROM | Fuel Cal-PAC Missing 
(CAL-PAC) Missing 

Programmable Read Only Memory Missing-PROM | MEM-CAL Error 

|(MEM-CAL) Error 

Pulsed Secondary Air injection System - PAIR System | Pulse Air Injection System - PAIR 


Rich Heated Oxygen Sensor Signal - Rich HO2S Signal | Rich Exhaust 
Rich Oxygen Sensor Signal - Rich 025 Signal Rich Exhaust 
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4 GENERAL INFORMATION 1994 CORVETTE 


STANDARD NOMENCLATURE FOR CERTAIN ELECTRICAL/ELECTRONIC 
COMPONENTS AND SYSTEMS (continued) 


Secondary Air Injection System - AIR System Air Injection Reaction System - A.|.R. System 
Second Air Injection Bypass Valve - AIR Bypass Valve | Electronic Air Control - EAC 


Switching Valve 


Three Way Catalytic Converter - TWC Catalytic Converter - Cat. Conv. 
Three Way Catalytic Converter - TWC Dual Bed Monolith - DBM. 


Three Way + Oxidation Catalytic Converter-TWC + | Catalytic Converter - Cat. Conv. 
joc 


a ee ee ee 
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MAINTENANCE AND LUBRICATION OB-1 


SECTION OB 
MAINTENANCE AND LUBRICATION 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts of system damage could result. 


CONTENTS 
Scheduled Maintenance Service . OB-1 Restraint Systems ... « 0B-6 
Schedule | . OB-1 Steering and Suspension Inspection .. OB-6 
Schedule II . » OB-4 Tire and Wheel Inspection . . OB-6 
Explanation of Scheduled Exhaust System Inspection . OB-7 
Maintenance Services ............4++ OB-4 Manual Transmission OB-7 
Item 1 Engine Oil and Rear Axle Service . « OB-7 
Oil Filter Change ..........eeeenee 0B-4 Brake Systems Inspection 0B-7 
Adding Substitute Oil Services Performed Annually OB-7 
(VINP Engine Only) . . 08-4 Key Lock Cylinders 0B-7 
(VIN J Engine Only) . 0B-4 Body Lubrication . 0B-7 
Engine Oil Life Monitor. 0B-4 Starter Switch .. OB-7 
Item 2 Chassis Lubrication + 0B-4 Brake-Transmission Shift 
Item 3 Engine Accessory Drive Belt Interlock OB-7 
Inspection + OB-6 Steering Column Lock . 08-8 
Item 4 Cooling System Service 0B-6 Parking Brake and Automatic 
Item 5 Transmission Service 0B-6 Transmission “P" (Park) 
Item 6 Spark Plug Replacement . 08-6 Mechanism Check .. OB-8. 
Item 7 Spark Plug Wire Inspection.... 0B-6 Underbody Flushing 0B-8 
Item 8 Air Cleaner Filter Capacities ....... 0B-8 
Replacement 0B-6 Maintenance Items . 0B-8 
Item 9 Fuel Tank, Cap and Lines Specifications ... OB-8 
Inspection ....... 08-6 Tightening Specifications 0B-8 
Inspections and Other Requi Tire Pressure Specifications 0B-8 
Services 0B-6 Belt Tension .........s200+ OB-8 
Services Performed Twice a Year OB-6 Recommended Fluids and Lubricants . 0B-9 
SCHEDULED MAINTENANCE SERVICE © When most trips are less than 4 miles (6 km). 
The maintenance instructions contained in the 
Maintenance Schedule are based on the assumption When most trips are less than 10 miles (16 km). 
that the vehicle will be used as designed: and outside temperatures remain below 
© To carry passengers and cargo within the freezing. 
limitation indicated on the Tire Placard located 
on the edge of the driver's door, © When most trips include extended idling and/or 
© On reasonable road surfaces within legal frequent low-speed operation aa in stop-and-go 
operating limits. traffic. 
© Onunleaded gasoline. 
SCHEDULE | When operating in dusty areas. 
Figure 1 


Schedule I should also be followed if the vehicle is 
Follow Schedule I if the vehicle is operated under used in delivery service, police, taxi or other 
one or more of the following conditions: commercial applications. 
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SCHEDULE I 


Follow Schedule {if the vehicle is mainly driven under one or mare of the following conditions: 
‘Most trips are less than 4 miles (6 kilometers). 
Most trips are less than 10 miles (16 kilometers) when outside temperatures are below freezing. 
When most trips include extended idling and/or frequent low-speed operation, asin stop-and-go traffic, 
Operating in dusty areas, 


WHEN TO PERFORM ‘The services shown in this schedule up to 49,000 mites {80 000 ken) 
Miles (Kilometers) or Months, _| are to be performed after 48,000 miles (80.000 km) at the same intervals 


Whichever Occurs First 
{nes coon) Ts Te To Ts2] ss] re Jar Toa [27 [a0 fas [a6 Jao [22 Yas Jas | 


Engine Accessory Drive Belt Inspection | Every 30,000 mi.(50 000 km) or 


Cooling System Service * Every 30,000 mi. (50.000 km) or 
24months 


ae EL BS 
Es ever 2,80 98 


NOILV3INM1 GNV JINVNALNIVIN 2-80 


[ transmission sewice Servi 


L ajnpayps aoueuayurew - | aunt 


‘An Emission Control Service 

‘The US. Environmental Protection Agency of the Californie Air Resources Board has determined that the taiure to perform this. 
‘maintenance item will not nullify the emission warranty of limit recall liability prior to the completion of vehicle useful life. 
General Motors, however, urges that all vecommended maintenance services be performed at the indicated intervals and the 
‘maintenance be recorded in the Maintenance Record in the Owner's Manual. 
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SCHEDULE II 


Follow Schedule i only if none of the driving conditions specified in Schedule t apply. 


WHEN TO PERFORM ‘The services shown in this schedule up to 
Miles (Kilometers) or Months, 45,000 miles (75 000 km! are to be performed after 
‘Whichever Occurs First ‘45,000 miles (75 000 km at the same intervals 


a) Ee 
EE Ee co oe 


TOBE SERVICED 


Engine Oil Change* 
OW 


jer Change 


frenmisentwvee | 
a 
fearowicmnraon? [eevnmmremn | || |*| |_| 
= 

[exten Copstirmmaont —[owrnmneemm Jt | f+) |_| 


FOOTNOTES: * AnEmission Control Service 
1 The U.S. Environmental Protection Agency or the California Air Resources Board has determined that the failure to perform this 
‘maintenance item will not nullity the emission warranty or limit recall liability prior to the completion of vehicle useful life. 
General Motors, however, urges that all recommended maintenance services be performed at the indicated intervals and the 
‘maintenance be recarded In the Maintenance Record in the Owner's Manual 


ainpayas a2ueuauleW - z anbis 


€-80 NOILLWIINN1 GNV JINVNILNIVI, 
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0B-4 MAINTENANCE AND LUBRICATION 


SCHEDULE II 
Figure 2 


Follow Schedule II ONLY if none of the driving 
conditions specified in Schedule I apply. 


EXPLANATION OF SCHEDULED 
MAINTENANCE SERVICES. 


Refer to Figures 1 and 2 for the schedules of time 
and/or mileage intervals. The following text and 
illustrations describe the details of the required 
maintenance services. 

The proper fluids and lubricants are listed at the 
end of this section. 


Item 1 
Engine Oil and Oil Filter Change 


An engine is filled at the factory with Mobil 1° 
synthetic oil, which meets all requirements for this 
engine. 

Beginning mid-year 1993, oils of the proper quality 
will be identified with a new starburst symbol, shown 
in Figure 3. The starburst symbol indicates that the oil 
has been certified by the American Petroleum Institute 
(APD and is preferred for use in gasoline engines. If oil 
with the starburst symbol is not available, use oil with 
the doughnut-shaped logo, also shown in Figure 3. Any 
oil used must designate “API Service SH,” SAE 
viscosity grade oil and “Energy Conserving II.” Use 
only a synthetic ofl that meets GM Standard 
GM4718M. Not all synthetic API service SH oils meet 
this standard. 


NOTICE: Oil that does not have the GM4718M 
standards designation can cause engine damage 
not covered by warranty. 

A SAE 5W-30 grade oil, as shown in Figure 3, is 
preferred for an engine. However, SAE 10W-30 grade 
oil can be used if temperature is -18°C (0°F) or above. 

Protect the environment. Properly collect used oil 
for recycling. 

Do not use engine oil additives. Reset engine oil life 
monitor after changing oil even if light was not on, 


Adding Substitute Oil 
(VIN P Engine Only) 


When adding oil to maintain engine oil level, if an 
oi] meeting GM Standard GM4718M is not available, 
you can use oil designated either SAE 5W-30 API 
Service SH or SG at all temperatures, or SAE 10W-30 
API Service SH or SG at temperatures above 0°F 
(-18°C). This oil should not be used for an oil change. 


(VIN J Engine Only) 

When adding oil to maintain engine oil level, if an 
oil meeting GM Standard GM4718M is not available, 
you can use oil designated SAE 10W-30 API Service SH 
or SG at all temperatures. This oil should not be used 
for an oil change. 


HOT 
WEATHER 


| 


° 
-10|-— 

SAE 10w.30" 
as 


SAE Sw.30" 
onteEMee 
DO 
on 


COLD 
WEATHER NOT RECOMMEND. 


Figure 3 - Engine Oll Viscosity Recommendation 


Engine Oil Life Monitor 


‘Theil life monitor indicator light will .eome,on, 
whenthe engine oil needs to be changed, ‘usually 
between 5 000 km (3,000 miles) and 12 500 km (7,500 
iniles)-after the last oil change. Under 
conditions, the “CHANGE ‘OIL ‘light may coméon 
before:63000 km (3,000 miles). The vehicle should not 
be driven more than 12 500 km (7,500 miles) or twelve 
months without an oil change. 

‘The system will not detect dust in the oil, so if the 
vehicle has beerr driven under dusty.conditions, the oil 
should beschanged every 5'000 km (3,000 miles), or 
sooner if the “CHANGE OIL. light comes on. 

‘When changing oil, reset engine oil life monitor 
whether “CHANGE OIL’ light comes on or not. 

Reset monitor as follows: 

1. Turn the key to the “ON” position, but don’t 

start the engine. 

2. Press the “ENG MET” button on the trip 
monitor and release. Then, within five seconds, 
press and release the “ENG MET” button 
agai 

3. Within five seconds of Step 2, press and hold 
the “GAUGES” button on the trip monitor. The 
“CHANGE O11? light will flash. 

4, Hold the “GAUGES” button until the 
“CHANGE OIL” light stops flas 
out, When the 
monitor 
ignition * 

Item 2 
Chassis Lubrication 


Lubricate transmission shift linkage, parking 
brake cable guides, underbody contact points and 
linkage. Lubricate the front suspension and steering 
linkage. Refer to Figures 4 and 5. 
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LUBRICATION POINTS ~ UPPER AND LOWER CONTROL, 


ARM BALL JOINTS 

AUTOMATIC “TRANS FLUID" DIPSTICK 
MANUAL TRANSMISSION FILL PLUG 
BRAKE FLUID RESERVOIR 

HYDRAULIC CLUTCH FLUID RESERVOIR 
POWER STEERING FLUID RESERVOIR 
REAR AXLE FILL PLUG 


Figure 4 Maintenance and Lube 


 ] COOLANT RECOVERY RESERVOIR 
Be] 


RADIATOR HIGH FILL RESERVOIR 


ENGINE OIL LEVEL DIPSTICK 


“ENGINE OIL FILL" CAP 
ENGINE OIL FILTER, 


ing Locations ~ VIN P (LT1) 


LUBRICATION POINTS - UPPER AND LOWER CONTROL 


‘ARM BALL JOINTS 

MANUAL TRANSMISSION FILL PLUG 
BRAKE FLUID RESERVOIR, 

HYDRAULIC CLUTCH FLUID RESERVOIR 
POWER STEERING FLUID RESERVOIR 
REAR AXLE FILL PLUG 

‘COOLANT RECOVERY RESERVOIR 


Figure 5 - Maintenance and Lube Fitting Locations — VINJ (LTS) 


1" 


RADIATOR HIGH FILL RESERVOIR 
ENGINE OIL LEVEL DIPSTICK 
“ENGINE OIL FILL* CAP 

ENGINE OIL FILTER 
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Item 3 
Engine Accessory Drive Belt Inspection 


Inspect the belt for cracks, fraying, wear and 
proper tension. Replace as needed. Refer to SECTION 
6A1A (VIN P):and SECTION 6B (VIN J) for 
replacement. Belts can have many small cracks in 
individual ribs without affecting performance. 


Item 4 
Cooling System Service 


Drain, flush and refill the system with new or 
approved recycled coolant meeting GM Specification 
1825M as described in SECTION 6B. 

Keep coolant at the proper mixture as specified in 
SECTION 6B. This provides proper freeze and boil 
protection, corrosion inhibitor level, and engine 
operating temperature. 

Inspect hoses and replace if they are cracked, 
swollen, or deteriorated. Tighten screw-type hose 
clamps. Clean the outside of the radiator and air 
conditioning condenser. Wash the pressure cap and 
neck. 

‘To help ensure proper operation, pressure test both 
the cooling system and the pressure cap. Refer to 
SECTION 6B. 


Item5 
Transmission Service 


MANUAL TRANSMISSION 

No fluid changing service required. Refer to 
“Inspections and Other Required Services” in this 
section. 


AUTOMATIC TRANSMISSION 

Change both the fluid and the filter every 15,000 
miles (25 000 km) if the vehicle is mainly driven under 
one or more of these conditions 

© In heavy city traffic where the outside 

temperature regularly reaches 90°F (32°C) or 
higher. 

¢ In hilly or mountainous terrain. 

@ Uses such as found in taxi, police, or delivery 

service. 

If the vehicle is not used under any of these 
conditions, change both the fluid and filter every 
100,000 miles (160 000 km). 

Change fluid and filter as described in SECTION 
7A under “Fluid Filter and Seal.” 


Item 6 
Spark Plug Replacement 


Replace spark plugs with the type listed in 
“Maintenance Items” at the end of this section. Replace 
spark plugs every 100,000 miles (166 000 km). 

Refer to SECTION 6D4 for replacement of spark 


plugs. 


Item 7 
Spark Plug Wire Inspection 


Clean wires and inspect for burns, cracks or other 
damage. Check the wire boot fit at the coil and at the 
spark plugs. Replace wires as needed. Refer to 
SECTION 6D4. 


Item 8 
Air Cleaner Filter Replacement 


Replace the air filter element every 30,000 miles 
(50 000 km), or more often under dusty conditions. 
Refer to SECTION 6E3-C14 for air filter element. 


Item 9 
Fuel Tank, Cap and Lines Inspection 


Inspect fuel tank, cap, lines, fuel rails and injection 
assemblies for damage or leaks. Inspect fuel cap gasket 
for an even filler neck imprint or any damage. Replace 
parts as needed. Periodic replacement of the fuel filter 
is not required. Refer to SECTION 6C for more 
information. 


INSPECTIONS AND OTHER REQUIRED 
SERVICES 

Listed below are inspections and services which 
should be made at the time period specified. 

Any safety related or emissions related components 
that could have been damaged in an accident should be 
inspected and all needed repairs should be performed 
before operating the vehicle. 

Refer to SECTION 6E3 for driveability and 
emission service. Refer to “Recommended Fluids and 
Lubricants” at the end of this section when service is 
required 


SERVICE PERFORMED TWICE A YEAR 
Restraint Systems 


Make sure all belts, buckles, latch plates, 
retractors, anchorages and reminder systems are 
working properly. Look for any loose parts or damage. 
Replace parts as needed, Refer to SECTION 10-11. 


Steering and Suspension Inspection 


Inspect front and rear suspension and steering 
system for damaged, loose or missing parts, signs of 
wear or lack of lubrication. Inspect power steering lines 
and hoses for proper hookup, binding, leaks, cracks, 
chafing, ete. Refer to SECTION 8C and 3D. 


Tire and Wheel Inspection 


Inspect the tires for uneven wear or damage. If 
there is irregular or premature wear, check the wheel 
alignment. Inspect for damaged wheels. Refer to 
SECTION 3 for diagnosis and SECTION 3A for wheel 
alignment. 
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Exhaust System Inspection 


Inspect complete system. Inspect body near the 
exhaust system. Look for broken, damaged, missing or 
out-of-position parts as well as open seams, holes, loose 
connections or other conditions which could cause a 
heat build up in the floor pan or could let exhaust 
fumes into the vehicle. Refer to SECTION 6F for 
exhaust system service. 


Manual Transmission 


Check transmission fluid level; add if needed. A 
fluid loss may indicate a problem. Check system and 
repair if needed. Refer to SECTION 7B. 

To check or add fluid: 

Hoist vehicle, refer to SECTION 0A. Keep vehicle 
level. Clean dirt or foreign material from around filler 
plug opening before removing the filler plug. Maintain 
fluid level flush with bottom of opening. Always replace 
filler plug and be sure it is fully seated and tightened to 
35 Nem (26 Ib. ft.) 


Rear Axle Service 


* Check fluid gear lubricant level and add if needed. 
A fluid loss in this system may indicate a problem. 
Check the system and repair it if needed. Refer to 
SECTION 4B for service. 

To check or add fluid: 

Hoist vehicle, refer to SECTION 0A. Keep vehicle 
level. Clean dirt or foreign material from around filler 
plug opening before removing the filler plug. Maintain 
fluid level from flush with bottom of opening to no 
lower than 6 mm (1/4") below opening. Always replace 
filler plug, tighten to 41 Nem (30 Ib. ft. 


Brake Systems Inspection 


Inspect the complete system. Inspect brake lines 
and hoses for proper hookup, binding, leaks, cracks, 
chafing, ete. Inspect dise brake pads for wear and 
rotors for surface condition. Inspect other brake parts, 
including calipers, parking brake, etc., at the same 
time. Check parking brake adjustment. Cycling the 
parking brake lever three times should result in lever 
movement of 3 to 5 notches when a 270 N (61 Ib.) force 
is applied. 

Inspect brakes more often if habit or conditions 
result in frequent braking. 


NOTICE: A low brake fluid level can indicate 
worn dise brake pads which may need to be 
serviced. Also, if the brake system warning light 
stays on or comes on, something may be wrong with 
the brake system. If the anti-lock brake system 
warning light stays on or comes on, something may 
be wrong with the anti-lock brake system. See 
SECTION 5 and 5E2. 
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SERVICE PERFORMED ANNUALLY 
Key Lock Cylinders 


Lubricate the key lock cylinders with lubricant 
specified in “Recommended Fluids and Lubricants.” 


Body Lubrication 


Lubricate all body door hinges, including the hood, 
fuel door and rear compartment hinges and latches, the 
glove box and console doors, and any folding seat 
hardware. 


Starter Switch 


CAUTION: Before performing the 
following transmission neutral or clutch 
start switch check, be sure to have 
enough room around the vehicle. Then, 
firmly apply both the parking brake and 
the regular brakes. Do not use the 
accelerator pedal. If the engine starts, be 
ready to turn “OFF” the ignition promptly. 
Take these precautions because the 
vehicle could move without warning and 
possibly cause personal injury or property 
damage. 2 


On an automatic transmission vehicle, try to start 
the engine in each gear. The starter should crank only 
in “P” (Park) or “N” (Neutral). If the starter operates in 
any other position, the vehicle needs service. Refer to 
SECTION 8A for diagnosis and SECTION 7A for 
service, 

On a manual transmission vehicle, place the shift 
lever in “Neutral,” push the clutch halfway and try to 
start the engine, The starter should crank only when 
the clutch is fully depressed all the way to the floor. If 
the starter operates when the clutch isn’t pushed all 
the way down, the vehicle needs service. Refer to 
SECTION 8A for diagnosis and SECTION 7B for 
service. 


Brake-Transmission Shift Interlock 


Before performing the following procedure, place 
the vehicle on a level surface. Be sure to have enough 
room around the vehicle and do not use the accelerator 
pedal. Firmly apply the parking brake. 


CAUTION: Follow the above precautions 
because the vehicle could move without 
warning and possibly cause -personal 
injury and/or property damage. 


With the engine off, turn the ignition “ON,” but do 
not start the engine. Without applying the regular 
brakes, try to move the transmission shift lever out of 
“P* (Park) with normal effort. If the shift lever moves 
out of “P” (Park), repair the brake-transmission shift 
interlock. Refer to SECTION 8A. 
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Steering Column Lock 

While parked and with the parking brake set, try to 
turn key to “Lock” in each shift lever position, The key 
should turn to “Lock” only when the shift lever is in 
“Park” on an automatic transmission. 

Ona vehicle with manual transmission, try to turn 
key to “Lock” without depressing the key release 
button. The key should turn to “Lock” only with key 
release button depressed. 

On all vehicles, the key should come out only in 
“Lock” position. Refer to SECTION 3F5B for service 
information. 


Parking Brake and Automatic Transmission 
“p” (Park) Mechanism Check 

CAUTION: When doing this check, the 

vehicle could begin to move. You could be 

injured and property could be damaged. 

Make sure there is room in case the 

vehicle begins to roll. Be ready to apply 

the regular brake at once should the 
vehicle begin to roll. Park on a fairly stee| 
hill, with the vehicle facing downhill. 

Keeping your foot on the brake, set the 

parking brake. 

To check the parking brake, with the engine 
running and transmission in (N) “Neutral,” slowly 
remove foot pressure from the regular brake pedal 
(until the vehicle is held by only the parking brake). 
Refer to SECTION 5F for service information. 

To check the automatic transmission “Park” 
mechanism holding ability, shift the transmission to 
“Park” and release all brakes. Refer to SECTION 7A 
for service information. 

Underbody Flushing 

At least every spring, use plain water to flush any 
corrosive materials from the underbody. Take care to 
thoroughly clean any areas where mud and other 
debris can collect. 


CAPACITIES 


. 17.8 gts. (16.9L) 
14.7 qts. (1.9L) 


Cooling System 
VIN P Engine 
VINd Engine 
Coolant High Fill Reservoir 

Pressure Cap . 


15 psi (103.4 kPa) 


Thermostat 180°F (82°C) 
Engine Crankease 
VIN P (Less Filter) ... 4.0 gts. (3.8L)* 


VIN P (With Filter) . 4.5 gts. (4.2L)* 


VIN J (Less Filter) ... 7.6 gts. (7.2L)* 
VIN J (With Filter) ........... 8.6 gts. (8.1L)* 
* Recheck levels after refill 
Fuel Tank * 20.0 gal. (75.7L) 


1.5 ats. (1.42L) 
++ 4.0 02, (118 ml) 


Rear Axle Lubricant 

Limited-Slip Additive . 
Transmission 
Automatic* 

Drain and Refill...........- 10.0 pts. (4.7L) 


Overhaul 21.6 pts. (10.2L) 
Manual Overhaul . 4.4 pts. (2.1L) 
* Initial fill capacity — recheck after refill. 
Air Conditioning 
R134a Refrigerant 2.0 Ib. (0.907 kg) 
MAINTENANCE ITEMS 


Air Cleaner Filter 


All... AC Type A1097C 
Engine Oil Filter 
VIN P Engine . AC Type PF51 
VIN J Engine . ‘AC Type PF970C 
(Black) 
PCV Valve 
VIN P Engine . .. AC Type CV895C 
VIN J Engine . :. AC Type CV746CB 
and CV913C 
Spark Plug and Gap 
VIN P Engine ... . AC Type 41-906 
(0.050") 1.27mm 
VIN J Engine .. AC Type 41-907 


(0.050") 1.27mm 
Engine Drive Belt 


VIN P Engine . . GM P/N 10230259 

VIN J Engine . . GM P/N 10067477 
Coolant System (VIN P Only) 

Sealer Pellet ...........e008+ GM PIN 3634621 
Battery 

VIN P Engine ..... . Deleo 75-72 

VIN J Engine ................ Deleo 752-72 

SPECIFICATIONS 


TIGHTENING SPECIFICATIONS 
‘Transmission (Manual) Fill and 
Drain Plugs ......0..2.4 
Spark Plug (VIN P) 
Spark Plug (VIN J) .. 
Engine Oil Drain Plug 


- 35 Nem (26 Ib. ft.) 
. 15 Nem (11 Ib. ft.) 
- 20 Nem (15 Ib. ft.) 


(VINP) ...... «27 Nem (20 Ib, ft.) 
Engine Oil Drain Plug 

(VIN J) . . 50 Nem (87 Ib, ft.) 
Rear Axle Fill Plug +s. 41 Nem (80 Ib. ft.) 
Wheel Nuts 140 Nem (100 Ib. ft.) 
TIRE PRESSURE SPECIFICATIONS 
Spare . ae 65 psi (448 kPa) 
Except Spare 

DRA Ss casts . 85 psi (240 kPa) 

Except ZR-1 ... 80 psi (210 kPa) 


BELT TENSION 

‘A single serpentine belt with a belt tensioner is 
used to drive all engine accessories. A tensioner 
controls belt tension. The tensioner on a VIN P engine 
has marks to indicate a minimum and maximum belt 
length and belt replacement. Any reading outside these 
limits indicates either a defective belt or tensioner. 
Refer to SECTION 6A1A (VIN P) or SECTION 6B 
(VIN J) for additional information. 
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RECOMMENDED FLUIDS AND LUBRICANTS 


AUTOMATIC TRANSMISSION - DEXRON®.III or DEXRON®.IE — Automatic Transmission Fluid. 


AUTOMATIC TRANSMISSION SHIFT LINKAGE — Engine Oil. 


CHASSIS LUBRICATION — Chassis lubricant or lubricant meeting requirements of NLGI Grade 2, Category LB or 
GC-LB. (GM Part No. 1052497 or equivalent) 


CLUTCH LINKAGE PIVOT POINTS — Engine Oil. 
ENGINE COOLANT — A 50/50 mixture of water (preferably distilled) and good quality ethylene glycol base antifreeze 
(GM Part No. 1052753 or equivalent) conforming to GM Specification 1825M or approved recycled coolant 

conforming to GM Specification 1825M. 

ENGINE OIL — Use only a synthetic API service SH or SG Energy Conserving I! oil that meets GM Standard 4718M. 
The preferred viscosity is SAE 5W-30. Also refer to “Engine Oil and Oil Filter Change” in maintenance schedule 
for additional information. 


FLOOR SHIFT LINKAGE — Engine Oil. 


HOOD & DOOR HINGES, CONCEALED HEADLIGHT HINGES, FUEL DOOR HINGE, REAR COMPARTMENT LID HINGE, 
HATCH HINGES, FOLDING FRONT SEATS — Engine Oil or Lubriplate Lubricant (GM Part No. 1050109) 


HOOD LATCH, PIVOTS AND SPRING ANCHOR — Engine Oil. 


HOOD RELEASE PAWL — Chassis lubricant meeting requirements of NLGI Grade 2, Category LB or GC-LB. (GM Part 
No. 1052497 or equivalent) or lubricant. 


HYDRAULIC BRAKE SYSTEM — Deico-Supreme 11® Brake Fluid (GM Part No. 1052536 or equivalent DOT-3 
brake fluid). 


HYDRAULIC CLUTCH SYSTEM — Hydraulic Clutch Fluid (GM Part No. 12345347 or equivalent). 


KEY LOCK CYLINDERS — Lubricate with Multi-Purpose Lubricant (GM Part No. 12345120) or synthetic SAE 5W-30 
engine oil. 


MANUAL TRANSMISSION — Manual Transmission Fluid SAE 5W-30 (GM Part No. 1052931 or equivalent). 


MANUAL TRANSMISSION SHIFT LINKAGE — Chassis lubricant (GM Part No. 1052497 or equivalent) or lubricant 
meeting requirements of NLGI Grade 2, Category LB or GC-LB. 


PARKING BRAKE GUIDES — Chassis lubricant (GM Part No, 1052497 or equivalent) or lubricant meeting 
requirements of NLGI Grade 2, Category LB or GC-LB. 


POWER STEERING SYSTEM — GM Synthetic Power Steering Fluid (GM Part No. 12345867 (3202./0.946L) or 
12345866 (1602,/0.473L) or equivalent). 


REAR AXLE (LIMITED SLIP DIFFERENTIAL) — Axle Lubricant (GM Part No. 12345977) or SAE 80W-90 GL-5 Gear 
Lubricant and Limited-Slip Differential Lubricant Additive (GM Part No. 1052358 or equivalent) where required. 


WEATHERSTRIPS — Dielectric Silicone Grease (GM Part No. 12345579 or equivalent). 


WINDSHIELD WASHER SOLVENT — GM Optikleen® Washer Solvent (GM Part No. 1051515 (3202,/0.946L) 
or equivalent. RC1008-08-7-RP 
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SECTION 1B 


HEATER, VENTILATION AND AIR 
CONDITIONING (HVAC) 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 


to CAUTIONS 
Wiring Location 


deployment, personal 


in 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
w in Section 9J before performing service on or around SIR 
components or wiring. Failure to follow CAUTIONS could result in possible air bag 

injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If'a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 
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GENERAL DESCRIPTION 
C.C.O.T. A/C SYSTEM 
NOTICE: The refrigeration system on this 


vehicle uses R-134a which is not compatible with 
refrigerant R-12. Before servicing the system 
always make sure the proper servicing equipment 
is used or the system could become severely 
damaged. Always refer to the service text and 
manufacturer instructions included with service 
equipment before proceeding 


The Cycling Clutch Orifice Tube (C.C.0.T.) 
refrigeration system is designed to cycle a compressor 
“ON” and “OFF” to maintain desired cooling and to 
prevent evaporator freeze. Passenger compartment 
comfort is maintained by the temperature lever on the 
control assembly. 

Control of the refrigeration cycle (“ON” and “OFF” 
operation of the compressor) is done with a switch 
which senses low-side pressure as an indicator of 
evaporator temperature. The pressure cycling switch 
is the freeze protection device in the system and senses 
refrigerant pressure on the suction side of the system. 
This switch is located on a standard Schrader-type 
valve low-side fitting. During air temperatures over 
10°C (50°F), the equalized pressures within the 
charged A/C system will close the contacts of the 
pressure switch. When an air conditioning mode 
(recire, norm, bi-level, defrost) is selected, electrical 
current is supplied to the compressor clutch coil. As 
the compressor reduces the evaporator pressure to 
approximately 159 kPa (23 psi), the pressure switch 
will open, de-energizing the compressor clutch. As the 
system equalizes and the pressure reaches 
approximately 315 kPa (46 psi), the pressure switch 
contacts close, energizing the clutch coil. This cycling 
continues and maintains average evaporator 
discharge air temperature at approximately 1°C 
(33°F). Because of this cycling, some slight increases 
and decreases of engine speed/power may be noticed 
under certain conditions. This is normal as the system 
is designed to cycle to maintain desired cooling, thus 
preventing evaporator freeze-up. 


AIC Programmer (C68) and 


Solenoid Valve Assembly (C60) + 18-40 


Specifications .seeseeeeeeeceseens 18-40 
General Specifications ... 18-40 
Tightening Specifications . 1B-41 
Special Tools... -.eeee 18-42 


AIR DISTRIBUTION SYSTEM 


The heating and air conditioning module 
incorporates most of the air conditioning components 
into one assembly 

Air utilized by the air conditioning system is 
drawn into the module through an opening at the base 
of the windshield and routed to the blower. The blower 
directs the air through the evaporator core where it is 
filtered, dehumidified and cooled to approximately 2°C 
(35°F). It is then “reheated” and mixed by being 
passed through and around the heater core. This air is 
then directed by air valves to the air conditioning 
outlets in the instrument panel, to the heater outlets 
at floor level or to the defroster outlets, depending on 
the mode selected. This provides positive air flow even 
when windows are closed. The components comprising 
the air delivery system are described below. 


Air Intake 


Air intake is controlled by an air inlet valve and a 
vacuum actuator that controls the position of the 
valve. The air inlet valve has two positions - with no 
vacuum applied to the actuator, the valve is in its 
down position, blocking off the recirculating air 
opening and allowing only outside air to enter the 
blower. When vacuum is applied to the actuator, the 
valve is moved to its up position where it blocks most 
of the outside air and allows approximately 80% of the 
total air supply drawn in by the blower to be 
recirculated from the passenger compartment. 


Blower 


‘The blower is located at the right side of the 
vehicle. The blower is air cooled by having a small 
portion of blower output air recirculated through the 
motor housing via a rubber tube 


Evaporator Core 


The evaporator core, which is aluminum and an 
“S" flow design, is the actual cooling unit of the 
system, The blower forces air through the evaporator 
core where it is cooled and dehumidified. The liquid 
refrigerant in the evaporator core absorbs heat from 
the air stream, as it changes to a vapor. 
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Condensation, which forms on the cold evaporator 
core, is drained from the module through a small hole 
in the bottom of the evaporator case. 


Heater Core 


Air from the evaporator is forced through or 
around the heater core, and is reheated as required. 
The air-mix door controls the amount of reheating that 
takes place. In its maximum heat position, it forces all 
the air from the evaporator to flow through the hot 
heater core - the resulting air stream entering the 
passenger compartment is hot. In the extreme 
opposite position, the door forces all the air to bypass 
around the heater core so that no reheating takes place 
and the resulting air stream entering the passenger 
compartment is cold. In intermediate positions, some 
of the air passes through the heater core and some 
bypasses it, so that the resulting air stream is mixed to 
the desired temperature. 


Air Distribution 
Figure 2 


The air stream is then directed into the air 
distributor assembly where it is directed by the air 
distribution valve to either the heater outlet assembly 
or up through the air distributor to the air 
conditioning outlets or windshield defroster. 

‘The air distribution valve is operated by a vacuum 
actuator. In its relaxed position, the valve is up with 
no vacuum applied to the actuator. With vacuum 
applied, the valve is down allowing air to flow upward 
through the air distributor to either the air 
conditioning outlets or windshield defroster. In both 


positions, a small amount of air is allowed to flow to 
the side window defogger outlets. 

Air flow upward through the air distributor is 
directed to either the air conditioning outlets or 


HIGH PRESSURE VAPOR FROM COMPRESSOR, 
HIGH PRESSURE LIQUID FROM CONDENSER 
LOW PRESSURE LIQUID FROM EXPANSION TUBE 


COMPRESSOR 


LOW PRESSURE VAPOR FROM EVAPORATOR AND ACCUMULATOR 


windshield defroster depending upon the position of 
the air conditioning defroster valve. In its relaxed 
position, the valve is rearward blocking air flow to the 
air conditioning outlets and directing air to the 
windshield. The valve will move forward when 
vacuum is applied to its actuator, directing the air to 
the air conditioning outlets. 


Air Conditioner Ducts 


The air conditioning distributor is fastened to the 
rear of the instrument panel. It receives air through 
the air conditioning defroster valve and channels it to 
the left-hand, center and right-hand air conditioning 
outlets through plastie ducts. Air is also allowed to 
flow to the side window defroster outlets and the 
heater outlet to the floor. 


Air Conditioner Outlets 


The air condition outlets are located in the 
instrument panel. The direction of the air stream 
coming from each outlet can be controlled 
independently by adjusting the air deflector vane 
control wheels on the front of each outlet. 


Heater Outlet 


The heater outlet is located at the bottom surface 
of the module near the centerline of the vehicle. It 
distributes air to the left-hand and right-hand sides of 
the front floor, 


Defroster Air Duct 
The windshield defroster duct is integral with the 


air distributor assembly and directs air flow to the 
base of the windshield. 


CONDENSER 
EXPANSION TUBE 
EVAPORATOR 
ACCUMULATOR 


2-20-90 
956510-181 


Figure 1 - Cycling Clutch Orifice Tube (C.C.0.1,) System Components 
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Side Window Defogger Ducts 


There are two side window defogger outlets, one on 
each side of the instrument sanel upper pad. Air flows 
through the heater case, to the side window defogger 
duet, and then through the right and left hand side 
window defogger outlet duets to the windows. 


REFRIGERANT SYSTEM. 


The refrigerant system cools the air flowing 
through the air distribution system during air 
conditioning operation. It also operates when the 
“DEFROST” mode is selected, dehumidifying the air to 
aid frost removal from the windshield. 

Refrigerant system components and their 
functions are as follows: 

© Refrigerant circulates through the 

refrigeration system to absorb heat from the 
air being cooled, and to dispel the heat to the 
air outside the vehicle, The refrigerant also 
carries a lubricant throughout the system, 
primarily to lubricate parts of the compressor. 
© An engine-driven compressor pumps the 
refrigerant through the refrigeration system. 
© A condenser cools the refrigerant in the same 
way that the engine cooling system radiator 
cools the engine coolant. 


‘An expansion tube (also called an orifice tube) 
lowers the pressure of the liquid refrigerant 
from the condenser by restricting the flow of 
the fluid. This prepares the refrigerant to pick 
up heat. 

Heat from air flowing through the evaporator 
into the air distribution system is absorbed by 
refrigerant blowing through the evaporator 
core. The heated refrigerant vaporizes in the 
evaporator and flows into the accumulator. 

An accumulator dries the refrigerant and 
stores it until the compressor again circulates 
the refrigerant through the refrigeration 
system. 

Lines (metal tubes and hoses) and leak- 
resistant connectors join the compressor, 
condenser, expansion tube, evaporator, 
accumulator, and other components to provide 
a “Closed-Loop” circuit for the refrigerant. 

A pressure cycling switch senses refrigerant 
pressure in the line just downstream from the 
evaporator and turns the compressor “ON” and 
“OFF” to keep the temperature of the 
evaporator just above freezing. 

‘The pressure of the refrigerant vapor is 
directly related to its temperature, so in effect, 
the pressure cycling switch is sensing the 
temperature of the evaporator. 


OUTSIDE AIR 
INLET 


HEATER 
QuTuets 


HEATER CORE 


‘AIC EVAPORATOR CORE 


OUTSIDE/RECIRCULATION VALVE 


BLOWER MOTOR 


~~ 
SIDE WINDOW 
DEFOG 


5] TEMPERATURE MIX VALVE 


[1 Rear move vatve 


7] FRONT MODE VALVE 


SB] AC/DEFROST VALVE 


Figure 2 - Air Distribution System 
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© An air conditioning cut-out relay temporarily 
turns the compressor “OFF” to reduce the load 
on the engine when commanded to do so by the 
electronic control module. 

© Anaftermarket liquid line filter is available to 
protect higher-mileage systems 


REFRIGERANT-134A 


CAUTION: Avoid breathing A/C 
Refrigerant-134a and lubricant vapor or 
mist. Exposure may irritate eyes, nose, 
and throat. To remove R-134a from the 
A/C system, use service equipment 
certified to meet the requirements of SAE 
4J2210 (R-134a recycling equipment). If 
accidental system discharge occurs, 
ventilate work area before resuming 
service. Additional health and safety 
information may be obtained from 
refrigerant and lubricant manufacturers. 


Like the coolant in the engine cooling system, the 
refrigerant is the substance in the air conditioning 
system that absorbs, carries, and then releases heat. 
Although various substances are used as refrigerants 
in other types of refrigeration systems, past 
automotive air conditioning systems used a type called 
Refrigerant-12 (R-12). 

This vehicle uses a new type of refrigerant called 
Refrigerant-134a (R-134a). It is a non-toxic, non- 
flammable, clear, colorless, liquefied gas 

While the R-134a A/C system is very similar to an 
R-12 A/C system, the differences in the refrigerant, 
lubricants, and service equipment are important. 


NOTICE: 

© R-134a refrigerant is not compatible with R-12 
refrigerant in an air conditioning system. R-12 in 
an R-134a system will cause compressor failure, 
refrigerant oil sludge or poor air conditioning 
system performance. 

© Refrigerant-134a carries a charge of a special 
lubricating oil, Polyalkaline Glycol (PAG) 
refrigerant oil. GM PAG refrigerant oil will have 
a slight blue tint. The oil is hydroscopie (absorbs 
water from the atmosphere) and should be stored 
in closed containers. 

© Use only Polyalkylene Glycol (PAG) synthetic 
refrigerant oil for internal circulation through the 
R-134a A/C system and only mineral base 525 
viscosity refrigerant oil on fittings threads and 
O-rings. If lubricants other than those specified 
are used, compressor failure and/or fitting seizure 
is likely to occur. 


COMPRESSOR 


‘The compressor is belt driven from the engine 
crankshaft through the compressor clutch pulley. The 
compressor pulley rotates without driving the 
compressor shaft until an electromagnetic clutch coil 
is energized, When voltage is applied to energize the 
clutch coil, the clutch plate and hub assembly are 
drawn rearward toward the pulley. The magnetic 
force locks the clutch plate and pulley together as one 
unit to drive the compressor shaft. 

As the compressor shaft is driven, it compresses 
the low-pressure refrigerant vapor from the 
evaporator into a high-pressure, high-temperature 
vapor. Carried with the refrigerant is the refrigerant 
oil, which is used to lubricate the compressor 
Complete compressor overhaul procedures can be 
found in SECTION 1D. 


CONDENSER 


‘The condenser assembly in front of the radiator 
carries the refrigerant through coils with cooling fins 
to provide rapid transfer of heat. The air passing 
through the condenser cools the high-pressure 
refrigerant vapor causing it to condense to a high 
pressure liquid. 


EXPANSION (ORIFICE) TUBE 


‘The plastic expansion tube, with its mesh sereen 
and orifice, is located in the evaporator inlet pipe at 
the liquid line connection. It provides a restriction to 
the high-pressure liquid refrigerant in the liquid line, 
metering the flow of refrigerant to the evaporator as a 
low-pressure liquid. The expansion tube and orifice 
are protected from contamination by filter sereens on 
both inlet and outlet sides. 

When the engine is turned “OFF” with the A/C 
system operating, the refrigerant in the system will 
flow from the high-pressure side of the expansion tube 
(orifice) to the low-pressure side until the pressure is 
equalized. ‘This may be detected as a faint sound of 
liquid flowing (hissing) for 30 to 60 seconds and is a 
normal condition. 


EVAPORATOR 


The evaporator is a device which cools and 
dehumidifies the air before it enters the vehicle. High- 
pressure liquid refrigerant flows through the 
expansion tube (orifice) into the low-pressure area of 
the evaporator, The heat in the air passing through 
the evaporator core is transferred to the cooler surface 
of the core, thereby cooling the air. 
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As the process of heat transfer from the air to the 
evaporator core surface is taking place, any moisture 
(humidity) in the air condenses on the outside surface 
of the evaporator core and is drained off as water. 


ACCUMULATOR 
Figure 3 


Connected to the evaporator outlet pipe, the sealed 
accumulator assembly acts as a refrigerant storing 
container receiving vapor and some liquid refrigerant 
and oil from the evaporator. At the bottom of the 
accumulator is the desiccant, which acts as a drying 
agent for moisture that may have entered the system. 
An oil bleed hole is also located near the bottom of the 
accumulator outlet pipe to provide an oil return path 
to the compressor. 

‘The accumulator is not serviceable and should be 
replaced only if it is leaking as a result of perforation, 
a damaged O-ring seat, damaged threads, or if the 
system has been open to outside air for an extended 
period of time. 


PRESSURE CYCLING SWITCH 


‘The refrigeration cycle ("ON” and “OFE” operation 
of the compressor) is controlled by a switch which 
senses the low-side pressure as an indicator of 
evaporator temperature. The pressure cycling switch 
is the freeze protection device in the system and senses 
refrigerant pressure on the suction side of the system. 
‘The switch is located on a standard Schrader-type 
valve on the evaporator tube at the evaporator 
housing. This switch also provides compressor cutoff 
during cold weather. 

‘Additional compressor protection results from the 
operating characteristics of the low-side pressure 
cycling system. If a massive discharge occurs, or the 
orifice tube becomes plugged, low-side pressures could 
be insufficient to close the contacts of the pressure 
switch. In the event of a low charge, insufficient 
cooling, accompanied by rapid compressor clutch 
cycling, will be noticed at high air temperatures. 

If replacement of the pressure cycling switch is 
necessary, it is important to note that this may be done 
without removing the refrigerant charge. A Schrader- 
type valve is located in the pressure switch fitting. 
During replacement of the pressure switch, a new oiled 
O-ring must be installed and the switch assembled to 
the specified torque of 2 N-m (18 Ib. in.). 


HIGH-PRESSURE COMPRESSOR CUTOFF 
SWITCH (VIN J) 


‘The high-side, high-pressure cutoff switch in the 
air conditioning liquid line is a protective device 
intended to prevent excessive compressor head 
pressures and reduce the chance of refrigerant escape 


1] out 


REFRIGERANT 
[2] Vapor inter 


INTERNAL TUBE 
DESICCANT BAG ASSEMBLY 


FILTER ASSEMBLY 
OWL BLEED HOLE LOCATION 
IN TUBE 


3] mer 


@] BAFFLE 


95 6509-181 
Figure 3- Accumulator 


through a safety relief valve. Normally closed, this 
switch will open the circuit at a high-side pressure of 
approximately 3100 kPa (450 psi + 10 psi) and will 
close the circuit at approximately 1496 kPa (217 psi + 
17 psi). 


A/C REFRIGERANT PRESSURE SENSOR (VIN P) 


An electronic A/C refrigerant pressure sensor is 
mounted in the evaporator tube (between the 
evaporator and the condenser). Its output to the ECM 
is variable and is dependent upon pressure inside the 
line. A higher pressure results in a higher voltage 
output. The ECM constantly monitors A/C refrigerant 
pressure to: 

1. Disengage the A/C clutch if the pressures are 

high - 2700 kPa (430 psi). 

2. Disengage the A/C clutch if pressures are too 
low - below 303 kPa (44 psi). 

3. Boost idle air control to compensate for A/C 
load at idle. 

4. Control cooling fan operation. Refer to 
SECTION 653 for diagnosis and SECTION 8A 
for wiring schematies 

‘The refrigerant pressure sensor is not repairable. 
Ifit fails, it must be replaced. Refer to SECTION 6E3 
for electrical schematics and diagnosis. 
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DIAGNOSIS 


TESTING THE REFRIGERANT SYSTEM 
Figures 5 through 12 


If a malfunction in the refrigerant system is 

suspected, check the following: 

1. Outer surfaces of the radiator and condenser 
cores to be sure air flow is not blocked by dirt, 
leaves or other foreign material. Be sure to 
check between the engine oil cooler and the 
condenser as well as between the condenser 
and the radiator. 

2. Condenser core, hoses, tubes, etc., for 
restrictions or kinks. 

3. Blower fan operation. See SECTION 8A. 

4, Allair ducts for leaks or restrictions. Low air 
flow rate may indicate a restricted evaporator 
core. 

5. Compressor clutch slippage. 

6. Serpentine belt tension. 

7. Compressor operation. For compressor 
diagnosis, see SECTION 1D. 

8. Proper cooling fan operation. 

9. System for refrigerant leaks. 

10. Check for proper installation and/or damage 
to: 

A. Radiator upper air deflector (located above 
radiator upper support). 


Refrigerant -R134a - 
PRESSURE TEMPERATURE EMPERATURE 
RELATIONSHIP u 


B. Front air deflector (located below front 
bumper). 


LEAK TESTING THE REFRIGERANT SYSTEM 


When a refrigerant leak is suspected in the 
system, or a service operation is performed which 
results in disturbing lines or connections, it is 
advisable to test for leaks. 


Electric Halogen Leak Detectors 
Figures 5 and 6 


Tool Required: 
J 39400, Halogen Leak Detector 


This type of leak detector has been found to be the 
most useful tool in locating refrigerant leaks. The 
J 39400 is a small unit which operates on 12 volts DC 
and provides an audible signal which increases in 
frequency when leaking refrigerant is detected. There 
are three settings: one for R-12, one for R-134a, and 
one for gross leaks, The gross leak setting is for 
isolating very large leaks already found at one of the 
other two settings. Care must be taken that the 
instrument is properly calibrated, per the included 
instructions, and that it is used at the proper setting 
for the type of refrigerant in the system being tested. 


BAROMETRIC 
PRESSURE 


ka PSIG 


This table indicates the pressure of (16) 
Refrigerant - R-134a at various oa) 
temperatures. For instance, @ drum of 2 
Refrigerant at a temperature of 27°C (80°F) (26) 
will have a pressure of 609 kPa (88 ps). fit ee) 
is heated to 52°C (126°F), the pressure will 

increase to 1298 kPa (188 psi). 


‘ 
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6-22.93 
95 6519-181 


Figure 4- Pressure Temperature Relationships 
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139400 


Ms 8401-181 


Figure 5 - Electronic Leak Detector 
Evaporator Core 


Because the evaporator core is contained in a A SERVICE FITTING VALVE 
closed module and is inaccessible to leak detectors, it is 
one of the most difficult parts of the air conditioning 
system to check for leaks. To leak-test the evaporator 
core: 
1. Turn the blower motor assembly “ON” to high 
for 15 or more seconds then shut it "OFF.” 
2. Wait 10 minutes. 
3. Remove blower motor resistor assembly. Refer 
to SECTION 14. 
4. Insert the leak detector probe into the resistor 
opening. If the detector goes to a solid alarm, a 
leak has been found. 


Compressor and Block Fitting 


1, Blow shop air behind and in front of the 
compressor clutch/pulley for at least 15 seconds. 

2. Probe the compressor area. If the detector goes toa 
solid alarm, a leak has been found 


Fluorescent Leak Detector 


No fluorescent detection additive is currently 
approved by GM for use in R-134a systems. 


Liquid Leak Detectors and Pressure Testing 


Due to their lack of sensitivity, liquid/bubble leak 
detectors have very limited usefulness and are not 
recommended. 


CAUTION: R-134a service equipment or 
vehicle A/C systems should not be 
pressure tested or leak-tested with 
compressed air. Some mixtures of 
pda have been shown to be 
combustible at elevated pressures. These 

mixtures are potentially dangerous and COMPRESSOR LOW PRESSURE CUT-O¢F, 

may result in fire or explosion causing SUT ASSEMELY: os 18080-18 
injury or property damage. 


C__ REFRIGERANT PRESSURE SENSOR ASSEMBLY OR 


Figure 6 - Checking for Refrigerant Leaks 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


HEATER, VENTILATION AND AIR CONDITIONING (HVAC) 1B-9 


Additional health and safety information 
may be obtained from refrigerant and 
lubricant manufacturers. 


INSUFFICIENT HEATING 


Check duct work for proper installation. Check 
blower operation. Check for coolant flow through 
heater core as follows: 

1. Check radiator coolant level. 

6B. 

2. Start engine and allow it to reach normal 
operating temperature. 
‘Set temperature lever to full hot position. 
Set blower speed at “HIGH.” 
Select any mode except “OFF.” 
Place hand close to lower hose. 


See SECTION 


ome 


CAUTION: Do not touch hose. 
extremely hot. 


It is 


7. Place hand close to upper hose. It should be 
cooler. 

If both hoses are hot and about the same 

temperature, check for restrictions in heater core and 


related hoses or pipes. 
BLOWER MOTOR DIAGNOSIS 


When noisy blower operation is detected, always 
check ducts for obstructions or foreign material in the 
heater case, Also remove fan assembly and check for 
foreign material at the orifice or the blower inlet. If no 
foreign material or obstructions exist, replace blower 
motor. 

For electrical diagnosis, see SECTION 8A. 


ON-VEHICLE SERVICE 
O-RING REPLACEMENT 


This vehicle uses “Captured” O-rings that allow 
AIC lines to be separated without accidentally pulling 
the O-ring off. The O-rings slip over the flange tube 
and down into a recessed area on the line. 

Install new GM-approved service replacement air 
conditioning O-rings when a joint or a fitting is 
installed, except when the O-rings are provided on new 
replacement components. Unless service replacement 
O-rings of the specified part numbers are used, 
excessive leakage of Refrigerant-134a may occur. 
Refer to:the part number for identification, not to the 
former color-coating method of identification, because 
some formerly color-coated service replacement 
O-rings may be black. 

Air conditioning O-rings should be coated with 
mineral base 525 viscosity refrigerant oil just before 
installation and should be slipped onto the flange tube 


to assure proper locating and sealing. To prevent the 
possibility of swelling and a reduction in sealing 
effectiveness, O-rings should not be allowed to soak in 
refrigerant oil. Before installation, the O-rings and 
the fittings should be examined to ensure that they 
have not been nicked or deformed, Nicked or deformed 
parts must be replaced or excessive refrigerant 
leakage may result 


INSUFFICIENT COOLING DIAGNOSIS 
Refer to Figures 7 through 10. 

VACUUM LINE ROUTING 
Refer to Figure 11. 

HVAC SYSTEM DIAGNOSIS 
Refer to Figure 12. 

HANDLING REFRIGERANT-134A 


Air conditioning system in this vehicle contains 
Refrigerant-134a (R-134a). This chemical mixture 
requires special handling procedures to avoid personal 
injury. 

Always wear goggles and wrap a clean cloth 
around fittings, valves, and connections when 
performing work that involves opening the refrigerant 
system. Always work in a well ventilated area and 
avoid breathing any refrigerant fumes. Do not weld or 
steam clean on or near any vehicle-installed air 
conditioning lines or components. 

If R-134a should come in contact with any part of 
the body, flush the exposed area with water and 
immediately seek medical attention. 


CAUTION: 

e@ Avoid breathing A/C refrigerant and 
lubricant vapor or mist. Exposure may 
irritate eyes, nose, and throat. To remove 
R-134a from the A/C system, use service 
ment certified to meet the 
requirements of SAE J2210 or SAE J2209. 
If accidental system discharge occurs, 
ventilate work area before resuming 
service. Additional health and safety 
information may be obtained from 
refrigerant and lubricant manufacturers. 
© Do not store or heat refrigerant 
containers above 125°F (52°C). 

@ Do not heat a refrigerant container 
with an open flame; if container 
warming is required, place the bottom of 
the container in a pail of warm water. 

@ Do not intentionally drop, puncture, 
or incinerate refrigerant containers. 
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CHECK FOR: 
© BLOWN A/C FUSE AND/OR GAUGES FUSE. 
LOOSE OR DISCONNECTED A/C WIRE CONNECTOR. 
CHECK BLOWERFOR FAN OPERATION. 
PLUGGED EVAPORATOR MODULE DRAIN. 
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CHARTA 


(Page 1 of 5) 
C.C.O.T. SYSTEM AIR 


ENGINE COOLING FAN OPERATION (FAN OPERATES IN ALL A/C MODES. 
‘AS FOLLOWS: 
. DISCONNECT ENGINE COOLANT TEMPERATURE FAN SWITCH. 
|. WITH IGNITION “ON AND ENGINE NOT RUNNING, SET A/C CONTROL 
TO AC MODE. 
. ENGINE COOLING FAN SHOULD RUN. 
RECONNECT ENGINE COOLANT TEMPERATURE FAN SWITCH. 


CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING 


© CHECK FOR DAMAGED, LOOSE OR MISSING COMPRESSOR DRIVE BELT. 
¢_ ISDRIVE BELT INTACT AND AT PROPER TENSION? 


© CHECK FOR COMPRESSOR SEIZURE. REPLACE BELT OR BELT 
© 1S COMPRESSOR SEIZED? TENSIONER AS NECESSARY. 


REPAIR OR REPLACE COMPRESSOR 
ASSEMBLY. REPLACE ORIFICE - 
EVACUATE, CHARGE AND INSTALL 
IN-LINE FILTER. 


ENT TEMPERATURE MUST BE ABOVE 10°C (50°F) FOR FOLLOWING 
DIAGNOSTIC PROCEDURE. 

CHECK FOR COMPRESSOR CLUTCH ENGAGEMENT AS FOLLOWS: 
ENGINE RUNNING (APPROX. 1000 RPM). 
FOR MANUAL A/C SYSTEMS SET A/C CONTROL TO NORMAL AND HIGH BLOWER. 
FOR C68 SYSTEMS SET A/C CONTROLS TO "AUTO", "10" BLOWER AND TEMP” 4” 
GOT, (16°C). 
PUT AUXILIARY FAN IN FRONT OF VEHICLE. 
‘OBSERVE CLUTCH OPERATION FOR 5 MIN. 
DOES CLUTCH ENGAGE OR CYCLE? 


YES NO 
220 ora ee PE TE 
FEEL LIQUID LINE BEFORE EXPANSION TUBE. IS THIS A MANUALLY CONTROLLED. 


AICSYSTEM OR C68 AUTOMATIC A/C? 


RESTRICTION IN HIGH SIDE | | C68 


I 


© CHECK FORDTC 
(09 (LOW FREON) 
(SEE SECTION 1 
FOR PROCEDURE). 

© IspTcos 
PRESENT? 


FEEL EVAPORATORINLET AND OUTLET PIPE. MANUAL A/C 


INLET COLDER THAN OUTLET PIPE. | | INLET PIPE AND ||® LOCATE FROST SPOT 
QUTLETPIPE |] @ EVACUATE ANDREPAIR 
SAME CHARGE SYSTEM 
TEMPERATURE 
‘OR OUTLET 
PIPE COLDER 
YES. THAN INLET 


© REPAIR LEAK. 


{CHART 
LTHIS SECTION 


© LEAK CHECK SYSTEM 
© WAS LEAK FOUND?, 


EFERTO |! REFERTO 
CHART "D" IN 
1 THIS SECTION 


© EVACUATE AND HART 
CHARGE SYSTEM. || "C" IN 


- —peceeel Sh 


REFER TO SECTION 
'1CCODEO9LOW 
[FREON FAULT CHART | { THIS SECTION 


HART "B” IN 
ox 


IMPORTANT: © CHECK FOR ECM DTCs 66, 67, 68, AND 69 ON VIN P. IF ANY DTCs ARE PRESENT, SEE SECTION 6E3 
FOR DIAGNOSIS. 
© ON CC68 SYSTEMS. CHECK FOR 09 LOW FREON OTC. CLEAR MEMORY AND INSTALL JUMPER WIRE 
ACROSS LOW PRESSURE CYCLING SWITCH CONNECTOR TO PREVENT RESETTING DTC 09 DURING 
FURTHER DIAGNOSIS. REFER TO SECTION 1C FOR FURTHER INFORMATION. 


Figure 7 - Insufficient Cooling Diagnosis (1 of 4) 
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CHART B 


(2 of 5) 
C.C.O.T. SYSTEM AIR 
CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING 


NOTE: © ON C68 SYSTEMS MAKE SURE OTC 0915 NOT STORED IN 

PARAMETER -00 OR CLUTCH WILL NOT OPERATE UNTIL DTC IS 
CLEARED. SEE SECTION 1C FOR FURTHER INFORMATION. 

ON VIN P VEHICLES CHECK FOR ECM DTCs 66, 67, 68, AND 69. IF ANY 

DTCs ARE PRESENT, SEE SECTION 6E3 FOR DIAGNOSIS. 

‘CHECK COMPRESSOR CLUTCH OPERATION BY APPLYING 12 VOLTS 

DIRECTLY FROM THE BATTERY TO THE CLUTCH HOT LEAD. 

DOES COMPRESSOR CLUTCH ENGAGE? 


YES No 


© APPLY EXTERNAL GROUND TO. 
‘COMPRESSOR ASSEMBLY. 

© DOES COMPRESSOR CLUTCH 
ENGAGE? 


© REMOVE JUMPER AND CHECK SYSTEM PRESSURE AT ACCUMULATOR. 
IS SYSTEM PRESSURE ABOVE OR BELOW 350 kPa (SO psi)? 


ABOVE 

I 
SEE SECTION 8A OF SERVICE MANUAL 
FOR ELECTRICAL DIAGNOSIS. 


BELOW 


© CHECK HIGH SIDE PRESSURE. 
© PRESSURE ABOVE OR BELOW 
350 kPa (50 psi)? 


Se | 


ABOVE BELOW 
x x 

LOST CHARGE -LEAK TEST 

SYSTEM. 

REPAIR AS NECESSARY. 

EVACUATE AND RECHARGE. 


REPAIR OPEN 
GROUND. 


REPAIR CLUTCH 
COIL. 


DISCHARGE SYSTEM AND CHECK 
FOR PLUGGED ORIFICE OR HIGH 
SIDE RESTRICTION. 

REPAIR AS NECESSARY. 
EVACUATE AND RECHARGE. 


(© ADD AS kg (ONE LB.) OF R-134A AND THEN CHECK 
COMPRESSOR CLUTCH CYCLE RATE. 

‘© DOES COMPRESSOR CLUTCH CYCLE 8 OR LESS 
TIMES PER MINUTE OR MORE THAN 8 TIMES? 


S 


LESS MORE 
Less | Lmpne | 
FEEL INLET AND OUTLET DISCHARGE SYSTEM. 

PIPES AGAIN. ‘CHECK FOR PLUGGED ORIFICE. 
REPAIR AS REQUIRED. 
EVACUATE AND CHARGE. 


CHART C 


(3 of 5) 
C.C.0.T. SYSTEM AIR 
CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING 


INLET PIPE COLDER THAN OUTLET PIPt 
F(a EAE PPE cP SES 


© ADD .45 kg (ONE LB.) OF R-134A. 
© DOES SYSTEM COOL VEHICLE SUFFICIENTLY? 


NO 
I 
@ DISCHARGE SYSTEM AND CHECK 
FOR PLUGGED ORIFICE. 
© REPAIR AS REQUIRED. 
© EVACUATE AND CHARGE SYSTEM. 


Go 


INLET AND OUTLET SAME TEMPERATURE 
OR OUTLET COLDER THAN INLET. 


ADD 4S kg (ONE LB.) OF R-134A. 


5-19-93 
98 6503-181 


Figure 8 - Insufficient Cooling Diagnosis (2 of 4) 
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CHART D 


(Page 4 of 5) 
C.C.0.T. SYSTEM AIR 
CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING 


INSTALL GAGE SET AND CHECK COMPRESSOR 
CYCLING PRESSURE. 

DOES COMPRESSOR CYCLE “ON” AT 280-350 kPa (41- 
51 psi) AND CYCLE “OFF” AT 140-190 kPa (20-28 psi)? 


_——————— 


COMPRESSOR RUNS COMPRESSOR CYCLES, CYCLES HIGH ORLOW- "ON" 
CONTINUOUSLY WITHIN LIMITS, WITHIN LIMITS. ABOVE 350 kPa (51 psi) OR 
I I “OFF” BELOW 140 kPa (20 psi). 


‘© DISCONNECT BLOWER WIRE AND REFER TO STEP3. 
CHECK FOR COMPRESSOR CYCLING 
OFF” AT 140-190 kPa (20-28 psi). 

© DOES COMPRESSOR CYCLE “OFF” AT 
140-190 kPa (20-28 psi)? 


_ 


‘YES, COMPRESSOR CYCLES “OFF” AT 140-190 kPa NO, PRESSURE FALLS 
(20-28 psi). WILL NOT PULL DOWN TO PRESSURE. BELOW 140 kPa (20 psi. 


RECONNECT BLOWER WIRE. 


© SET A/C CONTROL TO MAX, FULL COLDANDHIGH | | INOPERATIVE PRESSURE CYCLING 
BLOWER. SWITCH -REPLACE. DO NOT 
CLOSE DOORS AND WINDOWS OF VEHICLE. DISCHARGE SYSTEM. 
RUN ENGINE AT 2000 RPM FOR 5 MINUTES. I 
USE AUXILIARY FAN IN FRONT OF VEHICLE. 
INSTALL THERMOMETER IN A/C OUTLET AND oK 
CHECK SYSTEM PERFORMANCE (SEE SYSTEM 
PERFORMANCE CHART BELOW). 
IS TEMPERATURE PERFORMANCE WITHIN LIMITS? 


REFER TO CHART "E” oK 


LIN THIS SECTION. 


PERFORMANCE CHART FOR CCOT SYSTEMS 


‘TEMPERATURE OF 
AIR ENTERING F 70 80 90 100 
CONDENSER co) en an (32) (38) 


COMPRESSOROUT PSI 135-170 165-200 200-245 245-300 
PRESSURE (kPa) (950-1200) (1150-1400) (1400-1700) (1700-2050) 


ACCUMULATOR Pst 22-28 22-29 26-35 30-40 
PRESSURE (kPa) (150-193) (150-200) (180-240) (205-275) 


AVERAGE A/C * 36-43 38-43 40-44 43-50 
AIR DISCHARGE co (2.2-6.0) (3.06.0) (45-65) (55-10) 


105.90 
95 6504.1B1-Y 


Figure 9 - Insufficient Cooling Diagnosis (3 of 4) 
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CHART E 


(Page 5 of 5) 
C.C.0.T. SYSTEM AIR 
CONDITIONING DIAGNOSIS 
INSUFFICIENT COOLING 


‘OUTLET TEMPERATURE ABOVE LIMITS 


I 


© CHECK FOR COMPRESSOR CYCLING. 
IMPORTANT: ON C68 SYSTEMS COMPRESSOR WILL 
NOT CYCLE IF DTC 09 IS PRESENT IN PARAMETER -00, 
REFER TO SECTION 1C FOR FURTHER INFORMATION. 
ALSO ON VIN P VEHICLES CHECK FOR ECM DTCs 66, 67, 
68, AND 69. IF ANY DTCs ARE PRESENT, SEE SECTION 
6E3 FOR DIAGNOSIS. 


COMPRESSOR “ON” CONTINUOUSLY. ‘COMPRESSOR CYCLES “ON” AND 

(© DISCHARGE SYSTEM AND CHECK FOR “OFF” OR REMAINS “OFF” FOR ALONG 
MISSING ORIFICE. PERIOD OF TIME. 

© IS ORIFICE IN PLACE? DISCHARGE SYSTEM AND CHECK FOR 

PLUGGED ORIFICE. 

IS ORIFICE PLUGGED? 


YES No 


‘CHECK FOR RESTRICTION IN © INSTALL ORIFICE. REPLACE ORIFICE. RESTRICTION PRESENT 
SUCTION LINE. © EVACUATE AND. EVACUATE AND. IN HIGH SIDE OF 

@ IS SUCTION LINE RESTRICTED? CHARGE. CHARGE. SYSTEM, LOCATE AND 

REPAIR. 


VES 


REPAIR AS REQUIRED. 5 Y STEM OVERCHARGED. 
EVACUATE AND CHARGE. :VACUATE AND CHARGE. 


] 


6.2.92 
95 6505-181 


Figure 10 - Insufficient Cooling Diagnosis (4 of 4) 
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AC PROGRAMMER 


VACUUM LINE PLACEMENT 
TAN VACUUM LINE AT PROGRANNER: 


ORANGE VACUUM LINE . NOT USED 
. BLUE 
- ORANGE 
1. PINK 
TAN 


DARK BLUE VACUUM LINE NOT USED 
BLACK 


BLACK VACUUM LINE (SOURCE) 


VACUUM SOURCE FROM ENGINE 


PINK VACUUM LINE 


(ViEWS) 


VACUUM CONNECTOR 


PUSH-ON NUT 


Figure 11 - Vacuum Line Routing 
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HVAC VACUUM SYSTEM 


© ROAD TEST VEHICLE CHECK CRUISE 
CONTROL OPERATION. DIAGNOSIS 


DOES CRUISE CONTROL WORK? 


Yes No 


© ENGINE IDLING. CHECK FOR OPEN OR RESTRICTED VACUUM 
@ REMOVE LOWER L.H. TRIMFROM SOURCE FROM ENGINE OR AT VACUUM, 
INSTRUMENT PANEL. CHECK VALVE. ALSO CHECK FOR OPEN IN 
© CHECK FOR VACUUM AT BLACK ‘VACUUM HOSE TO CRUISE CONTROL 
VACUUM SOURCE LINE AT HVAC SERVO UNIT OR VACUUM TANK. 
PROGRAMMER. SEE CRUISE CONTROL SECTION 98 FOR 
IS VACUUM PRESENT? VACUUM LINE ROUTING. 


ves No 
1 


@ PERFORM VACUUM ACTUATOR TEST. LOCATE AND REPAIR KINK, OPEN 
© REMOVE VACUUM CONNECTOR FROM HVAC OR RESTRICTION IN VACUUM 
PROGRAMMER. SOURCE LINE. 
© USING A3 INCH PIECE OF VACUUM LINE, JUMP TO EACH 
AIR DOOR ACTUATOR VACUUM LINE FROM THE 
VACUUM SOURCE. THE RESULTS SHOULD BE AS 
FOLLOWS: 
VACUUM SOURCE TO BLUE LINE SHOULD FULLY 
(OPEN THE BOTTOM AIR DOOR. 
|. VACUUM SOURCE TO PINK LINE SHOULD FULLY 
OPEN THE CENTER AIR DOOR. 
:. VACUUM SOURCE TO TAN LINE SHOULD FULLY OPEN 
‘THE DEFOGGER OUTLET DOOR. 
). VACUUM SOURCE TO ORANGE LINE SHOULD FULLY 
OPEN RIGHT SIDE AIR INLET DOOR. 
DO THE AIR DOOR ACTUATORS ALL FUNCTION 
PROPERLY? 


No 


(ON C60 SYSTEMS, REFER TO CHART 1, “AIRFLOW CHECK FOR: 

FROM OUTLETS IS INCORRECT,” SECTION 8-65. © OPEN OR RESTRICTION IN VACUUM LINE 
(ON C68 SYSTEMS, ENTER DIAGNOSTIC TO AIR DOOR ACTUATOR. 
PARAMETER 00. © DEFECTIVE AIR DOOR ACTUATOR. 

ANY CODES PRESENT? © BINDING AIR DOOR OR LINKAGE. 


ee 


NO yes 


Se eens 


(© REFER TO SECTION BA-68 CHART 1 
| CHARTIN SECTION “AIRFLOW FROM OUTLETS IS INCORRECT.” 
{Ct FOR DIAGNOSIS. ‘© DOES SYSTEM PERFORM PROPERLY 
igen ACCORDING TO CHART 1? 


YES 
= = 
REPLACE HVAC REPLACE 

PROGRAMMER CONTROL HEAD 


10-30-92 
MS 11065-18 


Figure 12 - HVAC System Diagnosis 
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© Refrigerant will displace oxygen, 
therefore be certain to work in well 
ventilated areas to prevent suffocation. 

® Ifitis necessary to carry a container of 
“Dot CFR” Refrigerant-134a in a vehicle, 
it should not be carried in the passenger 
compartment. Only containers that meet 
DOT SPEC 4BA or 4BW should be used. 


NOTICE: 

© R-12 refrigerant and R-134a refrigerant must 
never be mixed, even in the smallest of amounts, 
as they are incompatible with each other. If the 
refrigerants are mixed, compressor failure is likely 
to occur. 

@ Use only Polyalkylene Glycol (PAG) synthetic 
refrigerant oil for internal circulation through the 
R-134a A/C system and only mineral base 525 
viscosity refrigerant oil on fitting threads and 
O-rings. If lubricants other than those specified 
are used, compressor failure and/or fitting seizure 
is likely to occur. 

© Do not introduce compressed air to any 
refrigerant container or refrigerant component, 
because contamination will occur. 


Before attempting any service which requires 


© The flexible hose lines should never be bent to a 
radius of less than four times the diameter of the 
hose. 

© The flexible hose lines should never be allowed to 
come within a distance of 63.5 mm (24 inches) of 
the exhaust manifold. 

© Flexible hose lines should be inspected regularly 
for leaks or brittleness and replaced with new lines 
if deterioration or leaking is found. 

@ When disconnecting any fitting in the 
refrigeration system, the system must first be 
discharged of all Refrigerant-134a. Refer to 
"Refrigerant Recovery and Recycling, Adding Oil, 
Evacuating and Recharging Procedures” in this 
section. 

@ Once a refrigerant line is opened to the 
atmosphere, it should be capped or taped 
immediately to prevent entry of moisture and dirt. 

© The use of the proper wrenches when making 
connections on O-ring fittings is important. The 
opposing fitting should always be backed up with a 
wrench to prevent distortion of connecting lines or 
components. Tighten all tubing connections to the 
specified torque for the fitting. Too little or too 
much torque when tightening can result in loose 
joints or deformed joint parts. Either condition can 
result in refrigerant leakage and an inoperative 


opening refrigeration system lines or components, air conditioning system. Refer to “Fitting 
refer to “Handling of Refrigerant Lines and Fittings” ‘Tightening Specifications” at the end of this 
and “Maintaining Chemical Stability” that follow section. 
Carefully follow the instructions for refrigerant © O-rings and seats must be in perfect condition. A 
recovery and recycling, adding oil, evacuating, and burr or piece of dirt may cause a refrigerant leak. 
recharging the refrigeration system. Install new O-rings that have been lubricated with 
All Refrigerant-134a disposable (colored blue) mineral base 525 viscosity refrigerant oil. Do not 
containers are shipped with a heavy metal screw cap to use PAG oil. 
protect the valve and safety plug of the container from © Keep Polyalkaline Glycol (PAG) refrigerant oil off 
damage. It is good practice to replace the cap after fitting threads. Long term contact of PAG oil on 
each use of the container to continue protection. threads may cause future disassembly difficulties. 
Flush threads of fittings with mineral base 525 
HANDLING REFRIGERANT LINES AND viscosity refrigerant oil, Do not use PAG oil. Do 
FITTINGS not wipe threads with a cloth. 


CAUTION: For personal protection, MAINTAINING CHEMICAL STABILITY IN THE 
goggles should be worn and aclean cloth REFRIGERATION SYSTEM 
wrapped around fittings, valves and 
connections when doing work that The efficient operation and life of the air 
includes opening the refrigeration conditioning system is dependent upon the chemical 
system. if Refrigerant-134a comes in _ stability of the refrigeration system. When foreign 
contact with any part of the body, severe _ materials such as dirt, air, or moisture, contaminate 
frostbite and personal injury can result. the refrigeration system, the stability of the 
The exposed area should be flushed —_Refrigerant-134a and Polyalkylene Glycol (PAG) 
immediately with cold water and prompt synthetic refrigerant oil will change. Contaminants 
medical help should be obtained. will also affect pressure-temperature relationship, 
reduce efficient operation, and possibly cause interior 
© All metal tubing lines should be free of dents or corrosion and abnormal wear of moving parts. 
kinks to prevent loss of system capacity due to line ‘The following general practices should be observed 
restriction to ensure chemical stability in the system: 
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© Before breaking a refrigerant connection, wipe 
away any dirt or to reduce the possibility of 
dirt entering the system. Both sides of the 
connection should be capped, plugged or taped 
as soon as possible to prevent the entry of dirt, 
foreign material and moisture. 

© Keep tools clean and dry. This includes the 
manifold gage set and replacement parts. 

@ When adding Polyalkylene Glycol (PAG) 
synthetic refrigerant oil, the transfer device 
and container should be exceptionally clean 
and dry to assure that refrigerant oil remains 
as moisture-free as possible. 

© When it is necessary to “open” an A/C system, 
have everything needed ready and handy so 
that as little time as possible will be required 
to perform the operation. Do not leave the A/C 
system open any longer than is necessary. 

© Any time the A/C system has been “opened,” it 
should be properly evacuated before 
recharging with Refrigerant-134a. 

© All service parts are dehydrated and sealed 
prior to shipping. They should remain sealed 
until just prior to making connections. All 
parts should be at room temperature before 
uncapping. This prevents condensation of 
moisture from the air entering the system. If 
for any reason caps are removed but the 
connections are not made, parts should be 
resealed as soon as possible. 


REFRIGERANT RECOVERY AND RECYCLING, 
ADDING OIL, EVACUATING AND 
RECHARGING PROCEDURES 


General Description 
Figure 13 


The J 39500 Air Conditioning Refrigerant 
Recovery, Recycling and Recharging (ACR4) system 
removes Refrigerant-134a from the vehicle A/C 
system, recycles and recharges all with one hook-up. 

Single pass filtering during recovery cycle, plus 
automatic multiple pass filtering during evacuation 
cycle assures constant supply of clean/dry refrigerant 
for A/C system charging. 


NOTICE: R-12 and R-134a require separate and 
non-interchangeable sets of recovery, recycling, 
and recharging equipment, because the 
refrigerants and lubricants are not compatible and 
cannot be mixed even in the smallest amounts. Do 
not attempt to use one set of equipment for both 
R-12 and R-134a, as all equipment contains 
residual amounts of refrigerant and/or lubricant, 
which will result in contamination, and damage to 
the recovery/recycle equipment. 


COUPLER. QUICK 
DISCONNECT, LOW SIDE 


BOTTLE, OIL STORAGE 
VALVE, OIL DRAIN 
HOSE, BLUE 

HOSE, RED 

BOTTLE, OIL CATCH 
HOSE, YELLOW 
BOTTLE, SELECTED OL 
HOSE, LOW SIDE (BLUE) 


COUPLER, QUICK 
DISCONNECT, HIGH SIDE 


HOSE, HIGH SIDE (RED) 
GROMMETS 
VALVE, OIL INJECTION 


Ps 18090-18 
Figure 13 - ACR4 Operational Setup 


Adaptors to convert from one size fitting to the 
other must never be used; refrigerant/lubricant 
contamination will occur and system failure may 
result. 


Station (ACR4) Setup and Maintenance 
Initial Setup 


Refer to the manufacturer instructions for all 
initial setup procedures. 


Operation Setup 
Figure 13 


CAUTION: Always wear goggles and 
gloves when doing work that involves 
opening the refrigeration system. If 
liquid refrigerant comes into contact with 
the skin or eyes, injury may result. 
CAUTION: Use only authorized 23 kg 
(50-pound) refillable refrigerant tanks 
(J 39500-50).. Use of other tanks could 
cause personal injury and void the 
warranty. 
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DISPLAY, DIGITAL 

GAGE,LOW SIDE 

BEEPER 

GAGE, HIGH SIDE 

VALVE, HIGHSIDE 

INDICATOR, MOISTURE 

VALVE, LOW SIDE. 

KEYPAD 

‘SWITCH, MAIN POWER 

PS 18091-18 
Figure 14- ACR* Control Panel 

NOTICE: Refrigerant-134a systems have special 
fittings (per SAE specifications) to avoid cross- 
contamination with Refrigerant-12 systems. Do 
not attempt to adapt this unit to Refrigerant-12 
systems as severe system failure will result. 


Connect high-side (red) and low-side (blue) hoses 
to the ACR unit. Be sure to route hoses through hose 
reel bracket grommets. 


Control Panel Functions 
Figures 14 and 15 


This section explains the functions of the various 

components of the unit control panel (Figure 14). 

© Main power switch - supplies electrical power to 
the control panel. 

© Beeper - emits an audible tone to alert the operator 
to unit operating functions. 

© Digital display - shows the time programmed for 
vacuum and the weight of refrigerant programmed 
for recharging. 


© Low-side manifold gage - when connected to an 
‘AC system, this gage shows the system low-side 
pressure. 


© High-side manifold gage - when connected to an 
‘AC system, this gage shows the system high-side 
pressure. 

© Moisture indicator - shows if the refrigerant is wet 
or dry. 


PS 18092-18 
Figure 15 - ACR* Keypad Functions 


© Low-side valve - connects the low side of the A/C 
system to the unit. 

© High-side valve - connects the high side of the A/C 
system to the unit. 
In addition to the number keys, the control panel 
contains special keys that accomplish specific 
operating functions (Figure 15). 
© RECYCLE - activates the recycling sequence. 
© RECOVER- activates the recovery sequence. 
¢ SHIFT/RESET - activates “shifted” position of 
keys on the keypad and resets the program mode. 
¢ FILTER - automatically recovers and evacuates to 
57 kPa (17 inches Hg) vacuum from the filter and 
low side of the unit. 
© CHG - automatically charges the A/C system with 
the programmed amount of refrigerant. 

© HOLD/CONT - interrupts the automatic cycle in 
the "HOLD" position, and then resumes functions 
in the “CONT” position. Press this button once for 

“HOLD” and again for "CONT" 
© VACUUM - activates the vacuum and automatic 

recycling sequence. 
¢ ENTER - enters programmed data into the unit 

control memory. 


Digital Display Functions 


For information regarding the functions of the 
digital display, refer to the manufacturer instructions 
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Maintenance 


Refer to manufacturer instructions for all 


maintenance procedures. 


Refrigerant Recovery 
Figures 13 through 16 


a Important 


Use only the 23 kg (50-pound) unit refrigerant 
tank (J 3900-50) designed for the ACR4. The unit 
overfill limitation mechanism has been calibrated 
specifically for use with this tank, and the tank 
valving is set up specifically for use with the unit. 
Connect battery charger to vehicle battery 
assembly to prevent battery assembly drain. 


Attach the high-side (red) hose with the quick 
disconnect coupler to the high-side refrigerant 
service valve fitting of the vehicle A/C system. 
This valve is located in the evaporator tube, 
between the evaporator assembly and the 
condenser assembly. Open the coupler valve after 
attachment. 

Attach the low-side (blue) hose with the quick 
disconnect coupler to the low-side refrigerant 
charge valve fitting of the vehicle A/C system. 
This valve is located in the accumulator hose 
assembly, between the accumulator and the 
evaporator assembly. Open the coupler valve after 
attachment. 

Check the high-side and low-side gages on the unit 
control panel to be sure the A/C system has 
pressure. If there is no pressure, there is no 
refrigerant in the system to recover. 


Important 

If there is no refrigerant in the A/C system, do 
not continue with the recovery operation. Air 
will be drawn into the recovery tank. 


Open both the high-side and the low-side valves on 

the control panel (Figure 14). 

Open both the red “GAS” (vapor) and the blue 

“LIQUID” valves on the tank. 

Slowly open the oil drain valve to see if the oil 

separator contains oil (Figure 13). 

© = If any oil drains into the catch bottle at the 
bottom of the unit, allow it to drain until there 
is no more oil in the separator. 

Close the oil drain valve. 

© Dispose of the oil in the catch bottle in an 
appropriate manner and return the bottle to its 
place on the unit. 

Plug the unit into the proper voltage outlet and 

turn on the "MAIN POWER” switch, 


MAIN POWER 
SWITCH 


RECOVER 


‘AUTOMATIC 


CLL econ 


DISPLAY “AUTOMATIC 


DISPLAY. 


CPL sy. ALTERNATES 
OSRRY 


DISPLAY 
("SAMPLE VALUE) 


PS 18093-18 
Figure 16 - Refrigerant Recovery 


9. Start engine and run for one minute with A/C 
system “ON” in order to stabilize system. 

10. Turn ignition switch “OFF,” then back to "RUN,” 
and blower motor assembly to “HIGH.” A battery 
charger should be connected to prevent battery 
assembly drain. 


Important 
P 


© Blower motor assembly setting to “HIGH” will 
increase the rate at which refrigerant can be 
recovered 


11. Press “RECOVER” on the keypad. Before recovery 
begins, the unit will clear itself of refrigerant. 
"CL-L? will appear on the display. The cleaning 
process takes from thirty seconds to three minutes 
to complete (Figure 16) 


Important 


© “Maintain A/C blower motor assembly on 
"HIGH" during recovery operation. 
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12, 


13. 


14, 


15. 


16. 
17. 


18, 


19. 


20. 


When cleaning is complete. The unit will 
automatically start recovery, and the control panel 
display will show the unit is in the “RECOVER” 
mode of the “AUTOMATIC” cycle. Also, the 
weight of refrigerant being recovered will be 
displayed. 

The compressor shuts off automatically when 
initial recovery has occurred, at approximately 57 
kPa (17 inches Hg) vacuum. 

At the end of the initial recovery process, the 
display shows “CPL” and then alternately flashes 
the weight of refrigerant recovered and "OIL/OZ” 
(“OIL/GMS") 


Important 


@ A small amount of A/C system lubricating oil 
Polyalkylene Glycol (PAG) might be removed 
with the refrigerant during recovery. The 
amount of oil removed (often there will be 
none) will vary greatly depending on a variety 
of conditions of the vehicle being serviced. The 
ACR4 separates the oil from the refrigerant. 

@ The “OIL/OZ” ("OIL/GMS”) flashing is a 
reminder to always drain the recovered oil at 
this time. The same amount of oil must be 
replaced into the A/C system later when the 
system is recharged with refrigerant. 


Slowly open the oil drain valve and drain the oil 

into the calibrated oil catch bottle at the bottom of 

the unit (Figure 13) 

After the oil is completely drained, close the valve. 

Read and record the amount of oil removed in the 

catch bottle. 

Dispose of the recovered oil in an appropriate 

manner. Never reuse this oil 

Check the control panel "LOW-SIDE GAGE.” 

© If the A/C system has ‘maintained a vacuum, 
the recovery is complete. 

If the “LOW-SIDE GAGE” pressure rises above 

“0”, this indicates the presence of more refrigerant 

in the syst In this case, press the 

"HOLD/CONT” key on the keypad to recover the 

additional refrigerant. Repeat this step as needed 

until the system maintains vacuum for two 

minutes. 


Important 
If the display flashes “FULL” during the 
recovery process, and the unit shuts off, the 
unit tank is full. 

@ An empty unit tank (J 39500-50) must be 
installed to accommodate additional 
refrigerant, before proceeding to the next step 
in the recovery operation. Do not use any 
other kind of tank. 


© [tis possible to lower the amount of refrigerant 
in the unit tank by charging other vehicles. 


Evacuation 
Figures 17. and 18 


Make sure the unit tank has sufficient R-134a 
refrigerant for charging. Simultaneously press 
“RESET” and “ENTER? to enter the diagnostic mode. 
Then press “6”. ‘The display must show 16 kg (36 
pounds) or more. If less than 16 kg (36 pounds) is 
displayed, add new refrigerant to the tank, See the 
manufacturer instructions for this procedure. 

1. With the high-side and low-side hoses connected to 
the vehicle A/C system, open both the high-side 
(red) and the low-side (blue) valves on the unit 
control panel. 

2. Open both the red “GAS” (vapor) and the blue 
“LIQUID” valves on the tank. 


Important 


‘To remove all the air and properly dry the A/C 
system, the unit automatically goes to a pre- 
programmed evacuation time. 

© Ibis possible to evacuate longer. Press keys to 
enter time desired, New entry will show on the 
display. Press “ENTER,” the display will 
blink indicating input of data (Figure 17). 


3. Press “VACUUM” to start the vacuum pump. The 
display counts down the vacuum time to zero to 
indicate operation time remaining. The display 
reads "RECYCLE" five seconds after the vacuum 
pump starts and continues while the process take 
place. 


ey) Important 


‘Automatic refrigerant recycling during each 
evacuation is a feature of the ACR4 system. 
No action is required by the technician. 

@ The control panel “MOISTURE INDICATOR” 
must be green during recycling verifying 
refrigerant moisture content is within 
specifications. Yellow indicates a set condition 
requiring a filter/drier cartridge change. See 
the manufacturer instructions for this 
procedure. 

© Non-condensable gases (mostly air) are 
automatically vented from the tank during the 
recycling process. An audible sound of 
pressure release may be heard as this happens. 
This is a normal function. 


4, At approximately the 12-minute mark on the 
display (pump has run for three minutes), press 
“HOLD/CONT” key to stop vacuum pump 
(Figure 18) 
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jurouane vacuuN 
be MINUTES 


DISPLAY 


Vacuum 
‘AUTOMATIC venus 


15.0 


MINUTES, 


DISPLAY 


HOLD/CONT 


PS 18094-18 
Figure 17 - System Evacuation (1 of 2) 


A. A “0” vacuum reading indicates a major 
system leak. Repair leak and restart 
evacuation procedure. 

B. If a vacuum reading of 91-101 kPa (27-30 
inches of Hg) is indicated, close the low-side 
and high-side valves. Observe the vacuum 
level for a few minutes as a leak check of the 
AJC system. If vacuum is not maintained, find 
and repair the A/C system leak before 
continuing. 

C. If a vacuum reading of 91-101 kPa (27-30 
inches of Hg) is maintained, open the high-side ie isesdta 
and low-side valves and press the - 

“HOLD/CONT” key to restart the vacuum Figure 18 - System Evacuation (2 of 2) 
pump. 2, Adjust the O-ring around the PAG oil bottle to the 
5. When the vacuum sequence has run the required oil charge level 


LOW SIDE VALVE OPEN 


HIGH SIDE VALVE OPEN 


programmed time, the display shows "CPL” to 
indicate that evacuation is complete. 


Example: If bottle oil level is at 4 ounces and } 
ounce of oil is required, adjust O-rings to 34 ounces 
as final level mark. 


Important Install the bottle on the oil injection system on the 
@ The vacuum pump oil must be changed back of the unit, 
frequently. 
© When the pump has run for a total time of ten important 
hours, the message “OIL” will flash on the © Keep the oil bottles tightly capped at all times 
control panel display as a reminder to change to keep out moisture and contamination 
the oil © Do not open the oil injection valve while there 


is positive pressure in the A/C system, This 

¢ Ifthe “OIL” warning flashes during operation, will result in oil blow-back through the bottle 
press “CONT” and change the oil before the vent. A/C system vacuum is required for this 
next operation. See the manufacturer operation, 
instructions for this procedure. © Never let the oil level drop below the pick-up 
Aas tube while charging or replenishing. This will 
A/C System Oil Charge Replenishing allow air into thea stom, 7 

Ifoil was removed from the A/C system during the 4, Qpen the valve at the top of the plastic container 
recovery process or due to component replacement, it and watch the level of oil being drawn into the 
must be replenished at this time. Refer to system 
“Refrigerant Oil Distribution” that follows for proper 5. Cllose the valve when the required oil charge has 
oil capacities. been pulled into the system. 
1. Select the graduated bottle of replenishing 

Polyalkylene Glycol (PAG) synthetic refrigerant 

oil (GM P/N 12345923 or equivalent.). 
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Refrigerant Oil Distribution 


@ New oil quantities must be added to the system 
during component replacement as follows: 

A. Compressor - Remove, drain oil, measure, 
replace with same amount of new oil plus 30 
ml (1 fl. o2.). 

Evaporator - Add 90 ml (3 fl, 0z.). 

Condenser - Add 30 ml (1 fl. 0z.). 

Accumulator - Add 105 ml (3.5 02.) of oil to the 
replacement accumulator to compensate for oil 
retained by the original accumulator desiccant 
and bag assemblies. The accumulator should 
only be replaced if leaking is due to a 
perforation, damaged O-ring seat, or damaged 
threads. 


Bek 


Refrigerant Oil Loss Due to a Large Leak 


If the refrigerant charge is abruptly lost due to a 
large refrigerant leak, approximately 90 ml (3 fluid 
ounces) of refrigerant oil will be carried out of the 
system suspended in the refrigerant. Any failure that 
caused an abrupt refrigerant discharge will experience 
this oil loss. Failures that allow the refrigerant to seep 
or bleed off over time do not experience this oil loss. 

Upon replacement of a component which caused a 
large refrigerant leak, add 90 ml (3 fluid ounces) of 
new Polyalkylene Glycol (PAG) synthetic refrigerant 
oil (GM P/N 12345923 or equivalent) plus the required 
amount of oil for the particular component (as outlined 
above). 

Add the oil directly to the replaced component if 
possible. If the oil cannot easily be added to the 
replaced part, add the oil to the receiver dehydrator 
assembly. 


Charging the A/C System (Engine “OFF”) 
Figures 13, 19 and 20 


Important 


The A/C system must be evacuated prior to 
charging. 

© Check the "LB/KG” switch on the back of the 
unit to be sure it is set for the desired units of 
weight system (operate switch with main 
power “OFF”. 


Close the low-side valve on the control panel. 
Open the high-side valve on the control panel. 
Press “CHG” on the keypad to be sure the unit is in 
the program mode. 

4. Enter the amount of refrigerant charge to charge 
the A/C system by pressing the appropriate 
number keys. Be sure to use correct unit of weight 
(pounds or Kg). 


err 


DISPLAY 


DISPLAY 


TOD 


CPL 


DISPLAY 


CHARGE 


LOW SIDE VALVE CLOSED 


HIGH SIDE VALVE OPEN 


PS 18096-18 
Figure 19 - System Charging (1 of 2) 


Important 

‘Charge A/C system with amounts of R-134a 
specified. Do not overcharge. 

© Charge A/C system with 0.91 kg (2.0 pounds). 


Press “ENTER.” 

© A blink of the display indicates the charge 
amount is in the unit memory. 

Press “CHG” on the keyboard to begin the 

charging process. 

The display shows “AUTOMATIC” and the 

amount of refrigerant programmed for charging. 

The display counts down to zero as the 
charging process proceeds. 

© At the end of the process, the display shows 
“CPL”. 
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HOLD/CONT 


‘SHIFT/RESET 


‘AUTOMATIC 


1a 


[CHECK REFRGERANT. 


DISPLAY 


‘A BEEPER 
B HIGH SIDE VALVE CLOSED 
© LOWSIDE VALVE OPEN 


Ps 18097-18 
Figure 20 - System Charging (2 of 2) 


Important 


@ If the transfer of refrigerant stops before 
complete, refer to “Unsuccessful Transfer” that 
follows. 


Successful Transfer Complete 


1, Close the high-side valve on the unit control panel 
(both valves should now be closed). 

2. Start the vehicle and the A/C system and let run 
until the readings on the high-side and low-side 
gages stabilize. Compare readings, outlet 
temperatures and ambient temperature and 
humidity to the "Air Conditioning Performance 
Chart” in this section. 

3. With the A/C system running, close the high-side 
coupler valve and disconnect the high-side (red) 
hose from the vehicle. 

4. Open both the high-side and low-side valves on the 
control panel. 

5. Refrigerant from both hoses will be drawn quickly 
into the A/C system through the low-side (blue) 
hose. 

6. Close the low-side coupler valve and disconnect 
from the vehicle. 


Unsuccessful Transfer 


On rare occasions, the total charge does not 
transfer to the vehicle A/C system. There are two 
reasons why this ean occur. . 

1. If the transfer is too slow because the pressure in 
the unit tank and the vehicle A/C system are about 
the same, the unit will emit an audible signal and 
the display shows the weight remaining for 
transfer. In this case: 

A. Close the high-side valve (Figure 20). 

B. Open the low-side valve. 

C. Start the vehicle A/C system, and press 

“HOLD/CONT” on the keyboard. This will put 
the remainder of the charge into the A/C 
system. 

D. Continue with the previous procedure, 
“Successful Transfer Complete.” 

2. If the transfer will not complete and the display 
shows "CHECK REFRIGERANT,” there is not 
enough refrigerant in the tank to complete the 
process. This condition requires the recovery of 
the partial charge of refrigerant in the vehicle A/C 
system and another complete evacuation and 
charge procedure. 

A. Press "HOLD/CONT” on the keypad to 
interrupt the cycle. 

B. Press “RESET” to reset the unit. 

C. Recover the refrigerant that has been charged 
into the system, refer to “Refrigerant 
Recovery” in this section 

3. Add refrigerant to the tank following the 
manufacturer instructions, and refer to 
“Evacuation” in this section. 


ACCUMULATOR ASSEMBLY 


The accumulator assembly for the C.C.0.T. 
refrigerant system has a service replacement which 
includes two captive O-rings, one for the inlet and one 
for the outlet connection. Verify that these O-rings are 
the correct type before using. The desiccant within the 
shell is NOT serviced separately - it is part of the 
sealed accumulator assembly. See “Refrigerant Oil 
Distribution” for conditions when the accumulator 
must be removed from the vehicle to measure the 
amount of oil present inside the accumulator. 

‘The accumulator assembly should only be replaced 
when a physical perforation to the accumulator is 
found, resulting ina leak. 

DO NOT REPLACE the accumulator assembly 
when 

1. A dent is found in the outer shell of the 

accumulator. 

2. A compressor is replaced, 

3. A vehicle is involved in a collision and no 

physical perforation to the accumulator is 
found. 
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“INSTALL OR CONNECT” STEP 1 


FERRULE 
LIQUID LINE 


“INSTALL OR CONNECT” STEP 3 
O-RING 

NUT Ms 8634-181 
Figure 21 - Filter Ferrule and O-Ring Installed 


LIQUID LINE FILTER INSTALLATION 
Figures 21 and 22 


An aftermarket liquid line filter is available for air 
conditioning refrigeration systems that have been 
contaminated. The liquid line filter eliminates the 
need for Refrigerant-134a flushing. The filter should 
be installed after repeated expansion tube plugging or 
when replacing a seized compressor. The filter 
installation offers the customer a less expensive 
alternative to system flushing and/or replacement of 
the accumulator. 

‘The liquid line filter contains a screen and a filter 
pad. The screen catches larger particles and retains 
the filter pad. The filter pad catches the smaller 
particles and filters the refrigerant oil. 

The filter must be installed in the high pressure 
liquid line between the condenser and evaporator 
Two types of filters are available - a filter without an 
orifice (expansion tube) and a filter with an orifice 
(expansion tube). The filter without an orifice tube is 
preferred. 

‘The filter with an orifice is used when the filter 
must be installed in the low-pressure side beyond the 
original expansion tube in certain other vehicles. It 
requires removal of the original expansion tube. 


Remove or Disconnect 


Refrigerant, Refer to “Refrigeration Recovery” in 
this section. 
© Select and mark the most convenient location 
for the filter on the high-pressure liquid line 
between the condenser and the expansion tube. 
2. High pressure liquid line. 
© Cap or tape fittings at the evaporator inlet and 
the condenser. 
3. Tubing segment for filter installation. 


© Remove 50.8 mm (2 in.) of tubing at the point 
selected for filter installation. 

© Cut the end of the tube square with a sharp 
tubing cutter. 

© Cut out the internal burr, being sure no 
shavings remain in the two parts of the tube 
that will be reused. 


bd Install or Connect 


NOTICE: See “Notice” on Page 1B-1 of this 
section for Steps 1,3, and 4 


1. Nuts and ferrules. 
© Slip the compression nut onto the liquid line at 
the cut ends of the tube segments. 
© Slip a ferrule onto each cut end of the tube, 
tapered end toward the nut. 


a Important 


Do not install O-rings at this time. 

Push one tube end into the filter fitting, 
bottoming it out while tightening the nut 
to set the ferrule. Repeat the procedure 
with the other tube end. 


[A] Tighten 
@ Nuts to 15 N-m(11 Ib. ft.). 
© Disassemble both joints. 
2. O-rings 
© Coat both O-rings with clean 525 viscosity 
refrigerant oil and slip one O-ring on each tube 
end until it contacts the ferrule. 
3. Liquid line tube segments to the filter. 


Al Tighten 
@ Nuts to 15 N-m(11 Ib. ft.). 
4. Liquid line and filter. 

@ Remove caps or tape from the fittings at the 
condenser and the evaporator inlet. 

® Coat new O-rings with clean 525 viscosity 
refrigerant oil and install them. 

© Tighten the nuts, holding the fittings 
stationary with a second wrench. 


Tighten 
© Nut at the condenser fitting to 24 N-m (18 Ib. 
ft.). 
© Nut at the evaporator inlet to 23 N-m (17 Ib. 
ft.), 


© Evacuate and charge the refrigeration system. 
Refer to “Evacuation” and “Charging the A/C 
System’ in this section. 

© Leak test the refrigeration system. Refer to “Leak 
‘Testing the Refrigeration System” in this section 
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MS 8635-181 


Figure 22 - Liquid Line Filter with Orifice 


REPLACEMENT PROCEDURES 


CAUTION: For personal protection, 
goggles should be worn and a clean cloth 
wrapped around fittings, valves and 
connections when doing work that 
includes opening the refrigeration 
system. If Refrigerant-134a comes in 
contact with any part of the body, severe 
frostbite and personal injury can result. 
The exposed area should be flushed 
immediately with cold water and prompt 
medical help should be obtained. 


NOTICE: Tighten all tubing connections to the 
specified torque for the fitting. Too little or too 
much torque when tightening can result in loose 
joints or deformed joint parts. Either condition can 
result in refrigerant leakage and an inoperative 
air conditioning system. Refer to “Tightening 
Specifications” at the end of this section. 


BLOWER MOTOR RESISTOR (C60) 


Remove or Disconnect 

T, Negative battery cable. 

2. Electrical connector. 

3. Screws retaining blower motor resistor. 
Install or Connect 


1. Blower motor resistor. 


Tighten 
© Blower motor resistor mounting screws to 4 
N-m (85 Ib. in.) 


2, Electrical connector. 
3. Negative battery cable. 


BLOWER MOTOR RELAY (C60) 
Figure 23 


Remove or Disconnect 
lower motor relay from bracket. 
Blower motor relay from engine wiring harness. 


Install or Connect 


T, Blower motor relay to engine wiring harness 
connector. 
2. Blower motor relay to bracket. 


A/C COOLING FAN SWITCH (VIN J) 
Figure 24 


Remove or Disconnect 
T_ Electrical connector. 

2. Coolant fan switch. 

3. O-ring. 


Important 


© Coat new O-ring with clean 525 refrigerant oil 
prior to assembly. 


Install or Connect 


1. New O-ring. 
2. Coolant fan switch. 


Tighten 


© Coolant fan switch to 2 N-m (18 Ib. in.). 
3. Electrical connector. 
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\ 
f 


VIN P WITH C68 AND AUTOMATIC TRANS 


‘AIC CLUTCH RELAY 


2°%4 & 39 GEAR BLOCKOUT RELAY 


RIGHT FRONT WHEEL HOUSING 


AVC HIGH BLOWER RELAY 


‘A/C LOW BLOWER RELAY 


Figure 23 - Blower and Compressor Cutoff Relays 


SECONDARY SFI CONTROL MODULE #2 


‘SECONDARY SFI CONTROL MODULE #1 


MS 8638-181 
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[AIR CONDITIONING EVAPORATOR AND BLOWER MOTOR MODULE ASSEMBLY 


‘AIR CONDITIONING EVAPORATOR TUBE 


TO CONDENSER 


AIR CONDITIONING COMPRESSOR HIGH PRESSURE SWITCH ASSEMBLY 


AIR CONDITIONING COMPRESSOR ENGINE COOLING SWITCH ASSEMBLY 


Figure 24 - A/C Evaporator Tube Routing (VINJ) 


A/C HIGH PRESSURE CUT-OUT SWITCH (VIN J) 
Figure 24 bd Install or Connect 


Sensor. 


Remove or Disconnect 


T, Electrical connector. 
2. A/Chigh pressure cut-out switeh. 


Tighten 
@ Sensor to 5.0 N-m (44 Ib. in.). 


3. O-ring. 2. Sensor electrical connection. 
=| Install or Connect PRESSURE CYCLING SWITCH 
1. New O-ring. 


2. A/Chigh pressure cut-out switch 


Remove or Disconnect 


‘ Electrical connector. 
Tighten 2. Pressure cycling switch. 
© High pressure cut-out switch to 2.0 N-m (18 3. O-ring. 
Tb. in.). 
3. Electrical connector. Important 


@ Coat new O-ring with clean 525 refrigerant oil 
i REFRIGERANT PRESSURE SENSOR (VIN P) prlot te asaoinbly 


b4 Install or Connect 


T, New O-ring 
2. Pressure cycling switch 


Remove or Disconnect 


1, Sensor electrical connection. 
2. Sensor. 


Important Tighten r 
© Pressure cycling switch to 2 N-m (18 Ib. in.). 


© Coat new O-ring with clean 525 refrigerant oil 3 Blectrical connector, 


prior to assembly. 
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‘AIC PRESSURE SENSOR CONDENSER FITTING 


AIC SERVICE PORT AIC EVAPORATOR AND BLOWER MODULE 


AIC EVAPORATOR TUBE MS 8643-181 


BLOWERMOTOR AND EVAPORATOR MODULE BOLT i conenecuneeea ok eae 


‘AIR CONDITIONING EVAPORATOR AND BLOWER BLOWER MOTOR AND EVAPORATOR. 
MOTOR MODULE MODULE NUT 


‘MS 8639-181 


Figure 26 - Blower Motor and Evaporator Module Installation 
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COMPRESSOR CUTOFF RELAY 
Figure 23 


Remove or Disconnect 
T_ Relay electrical connection. 
2. Relay. 
© Insert a small screwdriver behind the relay to 
release. 


bd Install or Connect 
T. Relay. 
© Slide relay into bracket until it snaps into 
place. 
2. Relay electrical connection. 


BLOWER MOTOR 
Figure 26 


E Remove or Disconnect 
Negative battery cable. 

2 Front wheelhouse rear panel and seal. 
SECTION 10-5. 

3. Electrical connectors. 

4. Cooling tube. 

5. Blower motor and fan from evaporator module. 


Refer to 


Install or Connect 
1. Blower motor and fan to evaporator module. 


Figure 27 - Exterior Vacuum Line Routing (VIN J) 


‘TO CRUISE CONTROL SERVO 


ENGINE PIPE 


VACUUM LINE 


‘SWITCH VALVE ASSEMBLY 


VACUUM TANK 


Ms 651-181 


2. Cooling tube. 

3. Electrical connectors. 

4. Front wheelhouse rear panel and seal. 
5. Negative battery cable. 


VACUUM TANK 
Figures 27 and 28 


Remove or Disconnect 


T_ Serews securing vacuum tank. 
2. Vacuum hoses from tank. 
3. Vacuum tank. 


Install or Connect 


1. Vacuum hoses to tank. 
2. Vacuum tank. 
3. Serew securing vacudm tank. 


By} Tighten 


@ Vacuum tank screws to 5 N-m (44 Ib. in.). 
PLENUM VALVE VACUUM ACTUATOR 


Remove or Disconnect 

1. _Instrument panel right-hand sound insulator. 

2, Electrical connector and threaded rod from 
actuator, 

3. Vacuum line from actuator. 
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[2] To vacuum source 
[7] cruise controt servo 
[2] vacuum tee 


3] vacuum TANK 


@] FORWARD LAMP HARNESS 


MS8650-1B1 


Figure 28 - Exterior Vacuum Line Routing (VIN P) 


4, Two screws securing vacuum actuator. 
5. Vacuum actuator. 


P4 Install or Connect 


1. Vacuum actuator. 
2. Screws securing actuator. 


Diverter valve bracket screws. 

Actuator rod retainer onto rod. 

Vacuum hose to actuator. 

Instrument panel right-hand sound insulator. 
Instrument panel lower trim pad. 


DEFROSTER VALVE VACUUM ACTUATOR 


PAREN 


rien i ‘i i yatr I] Remove or Disconnect 
Qian T Negative battery cable. 
line to 2. Drain cooling system. Refer to SECTION 6B. 
. i tor. 
ee eee eee cbataie 3. Instrument panel carrier, Refer to SECTION 8C. 
5. Instrument panel right-hand sound insulator. 4. Defroster duct from instrument panel 
reinforcement. 
DIVERTER VALVE REAR ACTUATOR 5. Hood release bracket from instrument panel 
reinforcement. 


Remove or Disconnect 6. Hood reinforcement bolts, nuts and shims 
7. Duet case retaining screws and remove case. 

IInstrument panel lower trim pad. Refer tog Actuator retaining nuts and actuator. 
SECTION 8C. 

2, Instrument panel right-hand sound insulator. x] Install or Connect 
Refer to SECTION 8C. 

Vacuum hose from actuator. 

Retainer from actuator rod. 

Diverter valve bracket screws. 

Diverter valve and retaining nuts. 


Defroster valve vacuum actuator and retaining 
nuts. 

Duct case and retaining screws. 

Hood reinforcement bolts, nuts and shims. 

Hood release bracket to instrument panel 


anne 
awn 


Install or Connect reinforcement. ; 
. oe, 5. Defroster duct to instrument panel reinforcement. 
T, Diverter valve and retaining nuts. 6. Tusteument sana] cazrler: 
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7. Refill cooling system. Refer to SECTION 6B. 
8. Negative battery cable. 


EVAPORATOR MODULE 
Figure 26 
Remove or Disconnect 


1 Negative battery cable. 
2. Drain cooling system. Refer to SECTION 6B. 


3. Discharge air conditioning system. Refer to 
“Refrigerant Recovery” in this section. 
4, Front wheelhouse rear panel and seal. Refer to 


SECTION 10-5 
5. Blower motor resistor electrical connector. 
6. Evaporator outlet hose. 
7. Electrical connector and switch 
8. Pressure cycling switch. 
9. Heater hoses. 
10. Evaporator inlet hose. Then remove orifice. 
11. Vapor pipe bracket from evaporator case 
12. Rear right-hand bolt of upper front fender. 
13. Nuts and bolts retaining evaporator module to 
bulkhead. 
14. Separate evaporator module from bulkhead. 


Install or Connect 


1, Evaporator module to bulkhead. 
2. Evaporator module nuts and bolts. 


HEATER CORE/HOUSING 


CORE HOUSING TO 
DUCT GASKET 


HEATER CORE TO BLOWER 
EVAP. MODULE GASKET 
(BULKHEAD) 


4) sea 


INSIDE TEMPERATURE 
5] SENSOR ASPIRATOR 
ASSEMBLY 


Figure 29 - Heater Core Case Installation 


By} ighten 


© Evaporator module nuts and bolts to 5 N-m 
(44 Ib. in). 


3. Rear right-hand bolt at upper front fender. 
4. Vapor pipe bracket to evaporator case. 
5. Orifice into evaporator inlet hose. Then connect 


hose. 

6. Heater hoses. 

7. Pressure cycling switch. 

8. Electrical connector and switch. 

9. Evaporator outlet hose. 

10. Blower motor resistor electrical connector. 

11. Front wheelhouse rear panel and seal. 

12. Battery negative cable 

13, Refill cooling system. Refer to SECTION 6B. 

14. Recharge air conditioning system. Refer to 
“Evacuation” and "Charging the A/C System” in 
this section, 


HEATER CORE 
Figure 29 


Remove or Disconnect 
Instrument panel upper trim pad. 


Refer to 


SECTION 8C. 
2. Drain cooling system. Refer to SECTION 6B. 
3. In-vehicle temperature sensor aspirator hose. 
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4. In-vehicle temperature sensor connector. 

5. Floor heat deflector screws. 

6. Right-hand knee holster brace 

7. Floor heat deflector 

8. Relays from multi-use relay bracket. 

9. Loosen nuts retaining wiring harness retainer to 
radio receiver. 

10. Slide wiring harness retainer from radio receiver. 

11. Remove harnesses from wiring harness retainer. 

12. Wiring harness retainer. 

13. Carrier nuts from right-hand pillar. 

14, Multi-use relay bracket. 

15. Passenger knee bolster brace attachments. Refer 
to SECTION 8C. 

16. Remove side window defroster duct rosebud clip 
and duct hose from knee bolster brace. 

17. Pull carrier back and remove passenger knee 
bolster brace. 

18. Disconnect electrical connections from radio 
receiver. 

19, Multi-use relay bracket and disconnect cruise 
control module electrical connection 

20. Serews attaching side window defroster duct to 
rear of heater case. 

21, Fuse block from carrier 

22, Vacuum hose from actuator. 

23, Vacuum line retainer tape on heater. 

24, Harness from retainer clip on bottom of rear 
heater case. 

25, Side window defroster duct (center) extension (in 
heater case) 

26, Rear heater case serew and rear heater case half. 

27, High fill reservoir. 

28, Heater hoses from heater core. 

29. Heater core from case. 


Install or Connect 


1. Heater core to case. 

2. Heater hoses to heater core. 

3. High fill reservoir. 

4. Rear heater case and screws. 

5. Side window defroster duct extension to defroster 
duet. 

6. Harnesses to retainer clip on bottom of rear heater 
case. 

7. Vacuum line and tape onto retainer. 

8. Vacuum hose to actuator. 

9. Fuse block to carrier. 

10. Screws attaching side window defroster duct to 
rear of heater case. 

11, Radio receiver and cruise control module electrical 
connections. 

12. Multi-use relay bracket and knee bolster brace. 

13. Side window defroster duct hose and rosebud clip 
to knee bolster brace, 

14. Carrier to pillar attachments. 

15. Wiring to wiring harness retainer. 

16, Wiring harness retainer to radio receiver. 


17. Relays to multi-use relay bracket. 
18. Floor heat deflector. 

19. Right-hand knee bolster brace. 

20. Floor heat deflector screws. 

21, In-vehicle temperature sensor connectors. 
22. In-vehicle temperature sensor aspirator hose. 
23, Instrument panel upper trim pad. 

24. Fill cooling system. Refer to SECTION 6B. 


HEATER CORE CASE 
Figure 29 


| Remove or Disconnect 
Heater core. Refer to "Heater Core” in this section. 

2 Evaporator module to access front half of heater 
core case attachments on the front of plenum. 
Refer to “Evaporator Module” in this section. 

3. Front half of heater core case. 


Install or Connect 


T_ Front half of heater core case. 
2. Evaporator module. 
3. Heater core. 


SCHRADER VALVE CORE 


Remove or Disconnect 


T, Discharge air conditioning system 
“Refrigerant Recovery” in this section. 
2. Schrader valve core. 


Refer to 


Install or Connect 

Schrader valve core. 

2. Evacuate and charge air conditioning system. 
Refer to “Evacuation” and “Charging the A/C 
System” in this section. 


ACCUMULATOR HOSE AND O-RING SEAL 
Figure 30 


T 


Remove or Disconnect 

Discharge air conditioning system. Refer to 
“Refrigerant Recovery” in this section 

2, Air bleed lines at surge tank on vehicles equipped 
witha VIN J engine. 

3. Accumulator hose and O-rings from accumulator 
and evaporator core. 


Important 
© Coat new O-rings with clean 525 refrigerant oil 


prior to assembly. 


Install or Connect 


T. Accumulator hose and new O-rings on 
accumulator and evaporator core. 
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2. 


3. 


ACCUMULATOR 


ACCUMULATOR HOSE FITTING 


ACCUMULATOR HOSE 


‘AIC EVAPORATOR AND BLOWER MODULE 


Figure 30 - Accumulator Hose Routing (VIN P shown, VIN J similar) 


Tighten 

© Accumulator hose fitting to 40 N-m (30 Ib. 
ft.). 

Air bleed lines to surge tank on vehicles equipped 

with a VIN J engine. 

Evacuate and charge air conditioning system. 


COMPRESSOR HOSE 
Figures 31 and 32 


PRS 


6. 


7 
8. 


9. 


Remove or Disconnect 


Discharge air conditioning system. 

Air filter duct. 

Hose and O-ring from accumulator. 

Hose and O-ring from condenser. 

Bolt retaining compressor hose clip to 
crossmember. 

Hose and seal washers (VIN P) or O-rings (VIN J) 
from compressor. 

‘Accumulator from bracket. 

Accumulator bracket. 

Hose from vehicle. 


ka Important 


‘Coat new O-rings and seal washers with clean 525 
refrigerant oil prior to assembly. 


bd Install or Connect 


T. 


en 


Hose and new seal washers (VIN P) or O-rings 
(VIN J) to compressor. 


Tighten 

@ Compressor hose bolt to 33 N-m (24 Ib. ft.). 
Bolt retaining compressor hose clip to 
crossmember 

Accumulator bracket to vehicle. 

Accumulator in bracket. 

Hose and new O-ring on accumulator. 


Tighten 


‘Compressor hose fitting to 40 N-m (30 Ib. ft.) 
Hose and new O-ring on condenser. 


ighten 


© Condenser hose fitting nut to 24 N-m (18 Ib. 


Air filter duct. 

Evacuate and charge air conditioning system. 
Refer to “Evacuation” and “Charging the A/C 
System” in this section. 
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COMPRESSOR HOSE FITTING ‘COMPRESSOR HOSE 
COMPRESSOR ACCUMULATOR 
COMPRESSOR HOSE BOLT CONDENSER FITTING 


MS 8642-181 


ACCUMULATOR 


COMPRESSOR 


COMPRESSOR HOSE 
BOLT 


COMPRESSOR HOSE 


HOSE CLIP BOLT 


CONDENSER FITTING 


COMPRESSOR TO 
ACCUMULATOR 
FITTING 


MS 8660-181 


Figure 32 - Compressor Hose Routing (VINJ) 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


HEATER, VENTILATION AND AIR CONDITIONING (HVAC) 1B-35 


AIR CONDITIONING EVAPORATOR TUBE 
Figures 24 and 25 


2. 


3. 


4. 


5. 


6. 


ee 


Remove or Disconnect 


Discharge air conditioning system. Refer to 
“Refrigerant Recovery” in this section. 

Air conditioning compressor high pressure switch 
electrical connector and switch (VIN J). 

AIC pressure sensor electrical connection and 
sensor (VIN P). 

Air conditioning engine coolant temperature 
switch electrical connection and switch (VIN J). 
Hose and O-ring from evaporator core. 

Hose and O-ring from condenser. 

Expansion (orifice) tube. 


Important 
Coat all new O-rings with clean 525 refrigerant oil 
prior to assembly. 
Clean expansion tube before installation. 


bd Install or Connect 


T 


2. 


Expansion (orifice) tube. 
Hose and new O-ring on condenser. 


Tighten 
© Air conditioning evaporator tube condenser 


fitting to 24 N-m (18 Ib. ft.), 
Hose and new O-ring to evaporator core. 


Tighten 

© Air conditioning evaporator tube evaporator 
core fitting nut to 23 N-m (17 Ib. ft.). 

Air conditioning engine coolant temperature 

switch and electrical connection (VIN J). 

AVC pressure sensor and electrical connection (VIN 

P). 


Air conditioning compressor high pressure cycling 
switch and electrical connection (VIN J). 

Evacuate and charge air conditioning system. 
Refer to “Evacuation” and “Charging the A/C 
System” in this section. 


REFRIGERANT HIGH PRESSURE SERVICE 
VALVE 


rs 


2. 
3. 


Tool Required: 
J 39037, Octagon Socket 


Remove or Disconnect 


Discharge air conditioning system. . Refer to 
“Refrigerant Recovery and Recycling, Adding Oil, 
Evacuating and Recharging Procedures” in this 
section, 

Valve cap. 

Service valve using J 39037. 


Ee Install or Connect 


Service valve using J 39037. 
© Coat seal with 525 viscosity refrigerant oil. 


2. Valve cap. 

3. Charge A/C system. Refer to “Refrigerant 
Recovery and Recycling, Adding Oil, Evacuating 
and Recharging Procedures” in this section. 

4. Leak-test valve. Refer to "Leak Testing the 
Refrigerant System” in this section. 

CONDENSER (VIN P) 

Figure 33 

| Remove or Disconnect 

T._ Negative battery cable. 

2. Drain radiator. Refer to SECTION 6B 

3. Discharge A/C system. Refer to “Refrigerant 
Recovery” in this section. 

4. Upper fan shroud. Refer to SECTION 6B. 

5. Compressor hose fitting at condenser. 

6. Evaporator hose fitting at condenser. 

7. AlC condenser. 


Ka} Important 


© Cap or plug open A/C refrigerant lines 
immediately. 

Install or Connect 

T_ A/C condenser. 

2. Remove caps or plugs from evaporator hose, 
‘compressor hose and condenser and install hoses 
onto condenser. 

Important 

© Coat all new O-rings with clean 525 
refrigerant oil prior to assembly. 

Tighten 

© Evaporator hose to condenser fitting to 24 
N-m(18 Ib. ft,), 

© Compressor hose to condenser fitting to 24 
N-m (18 Ib. ft.). 

3. Upper fan shroud. 

4. Evacuate and charge air conditioning system 
Refer to “Evacuation” and ” "Charging 1 the A/c 
System?” in this section. 

5. Refill cooling system. 

6. Negative battery cable. 

CONDENSER (VIN J) 

Figure 33 


fe] Remove or Disconnect 


jegative battery cable. 
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[1 conpenser assemay 
[2] rapiaron assemary 
[31 rapiaton tower support 


MS .8645-181 


Figure 33 - Condenser Mounting 
EXPANSION (ORIFICE) TUBE 


2. Radiator upper support. Refer to SECTION 6B for 
removal procedures. 

3. Discharge air conditioning system. Refer to 
“Refrigerant Recovery” in this section 

4. Nutretaining air conditioning lines to condenser. 


Important 
© Capor plug open lines immediately. 


Condenser and oil cooler assembly from vehicle 
Screws retaining oil cooler to condenser. 
Screws retaining condenser bracket:to condenser. 


0 Important 


@ Prior to condenser installation, refer to 
“Refrigerant Oil Distribution” in this section for 
information on adding new refrigerant oil and 
quantity of new oil required. 


nee 


Install or Connect 


‘Condenser bracket and screws to condenser. 
Screws retaining oil cooler to condenser. 

Condenser and oil cooler assembly to vehicle. 

Nut retaining air conditioning lines to condenser. 
Radiator upper support. 

Recharge air conditioning system. Refer to 
“Evacuation” and “Charging the A/C System” in 
this section. 

7. Negative battery cable. 


PIR WP ry 


Tool Required: 
J 26549-E, Orifice Tube Remover 


ca Remove or Disconnect 


eNn 


Discharge air conditioning system. Refer to 
“Refrigerant Recovery” in this section. 

Evaporator inlet hose from evaporator. 

Expansion (orifice) tube from evaporator inlet hose 

using J 26549-E. 


Inspect 


Expansion tube. 

- Discard if the plastic frame is broken. 

- Discard if the filter sereen is torn, damaged or 
plugged with fine gritty material. 

- Discard if the brass orifice tube is damaged or 
plugged. 

- Metal chips, flakes, or slivers found on the 
sereen may be removed with low pressure shop 
air. The orifice tube may then be reused. 


Install or Connect 

Expansion (orifice) tube into evaporator inlet hose. 

Evaporator inlet hose to evaporator. 

Evacuate and charge air conditioning system. 
Refer to “Evacuation” and “Charging the A/C 
System” in this section. 
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ACCUMULATOR 
Figure 34 


fe] Remove or Disconnect 


T, Discharge air conditioning system. Refer to 
Refrigerant Recovery” in this section 

Air intake duct. 

Accumulator hose from accumulator. 

Compressor hose from accumulator. 

Loosen accumulator bracket clamp bolt and 
remove accumulator from bracket. 

Drain oil from accumulator and measure quantity. 


sae 


6. 


Important 
Prior to accumulator installation, refer to 
“Refrigerant Oil Distribution” in this section for 
information on adding new refrigerant oil. 

Install or Connect 
1, Accumulator into bracket. 


UPPER RADIATOR SUPPORT 


BRACKET TO SHROUD NUT 


BRACKET CLAMP NUT - 6 Nim (41b. ft.) 


Tighten 


©@ Accumulator bracket clamp bolt to 6 N-m (4 
Ib. ft.) 


2. Compressor hose onto accumulator. 

3. Accumulator hose onto accumulator. 

4. Refill accumulator with quantity of (equal to that 
sured during disassembly plus 2 ounces). 

5. Air intake duct. 

6. Evacuate and charge air conditioning system. 

EVAPORATOR CORE 


ape 


Remove or Disconnect 


Negative battery cable. 
Discharge air conditioning system. 
“Refrigerant Recovery” in this section. 
Drain cooling system. Refer to SECTION 6B 
Front wheelhouse rear panel and seal. 
Electrical connectors from blower motor. 


Refer to 


BRACKET TO CROSSMEMBER BOLT 


BRACKET TO SHROWD BOLT 


ACCUMULATOR 


95 6494-181 


Figure 34 - Accumulator Mounting (VIN J shown, VIN P similar) 
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Evaporator outlet hose. 

Pressure eycling switch. 

Heater hoses. 

Evaporator inlet hose. 

(orifice) tube. 

10. Vapor pipe bracket from evaporator case. 

11. Rear right-hand bolt from upper front fender. 

12. Bulkhead bolts and nuts securing evaporator and 
blower assembly from bulkhead. 

13. Evaporator case from vehicle. 

14, Split evaporator case and remove core. 


erg 


Then remove expansion 


Important 

Prior to evaporator core installation, refer to 
“Refrigerant Oil Distribution” in this section for 
information on adding new refrigerant oil. 


Install or Connect 


Position evaporator core seal between evaporator 
case halves. 

2. Evaporator core into evaporator case. 

3. Evaporator case into vehicle and install bolts and 
nuts. 

4. Rear right-hand bolt to upper front fender. 

5. Vapor pipe bracket to evaporator case. 

6. Orifice into evaporator inlet hose. Then install 
hose. 

7. Heater hoses. 

8. Pressure cycling switch. 

9. Electrical connectors to blower motor. 

10. Front panel and seal at wheelhouse. 
SECTION 2C 

LL. Refill cooling system. Refer to SECTION 6B 

12. Negative battery cable. 

13. Evacuate and charge air conditioning system: 

Refer to “Evacuation” and "Charging the A/C 

System” in this section. 


COMPRESSOR ASSEMBLY (VIN J) 
Figure 35 


Refer to 


Remove or Disconnect 


T,__ Negative battery cable 
2. Discharge air conditioning system. 
“Refrigerant Recovery” in this section. 
Throttle body. Refer to SECTION 6A2. 
Serpentine belt. Refer to SECTION 6B 
Engine oil temperature sensor. Refer to SECTION 
6E3. 

Generator. Refer to SECTION 6D3. 

Refrigerant hose from A/C compressor 


i Important 


© Cap or plug open 
immediately 


Refer to 


A ad 


ae 


refrigerant lines 


8. Compressor mounting bolts. 


9. Compressor electrical connection, 
10. Compressor from vehicle. 


ka] Important 


© Prior to compressor installation, refer to 
“Refrigerant Oil Distribution” in this section for 
information on adding new refrigerant oil. 


Install or Connect 
Compressor to mounting brackets. 


Al Tighten 


© Compressor mounting bolts to 26 N-m (19 Ib. 
ft). 

Compressor electrical connections. 

Refrigerant lines and new seal washers to 

compressor. 


[By] Tighten 

© Compressor hose bolt to 33 N-m (24 lb. ft.). 
Generator. 

Engine oil temperature sensor. 

Serpentine belt. Refer to SECTION 6B. 

Throttle body. 

Negative battery cable. 

Evacuate and charge air conditioning system. 
Refer to "Evacuation” and “Charging the A/C 
System” in this section. 


COMPRESSOR ASSEMBLY (VIN P) 
Figure 36 


PP. 


Pen are 


Remove or Disconnect 


Negative battery cable. 
Serpentine belt. Refer to SECTION 6B. 
Compressor electrical connection 

Discharge air conditioning system. Refer to 
“Refrigerant Recovery” in this section. 

5. Compressor refrigerant hose from compressor. 


Important 


© Cap or plug open refrigerant 
immediately. 


1 
2 
3 
4, 


lines 


6. Compressor mounting bolts. 
7. Compressor assembly. 


Important 


© Prior to compressor installation, refer to 
“Refrigerant Oil Distribution” in this section for 
information on adding new refrigerant oil. 


Install or Connect 


‘Compressor assembly. 
Compressor mounting bolts. 


r 
2. 
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COMPRESSOR 


POWER STEERING PUMP 
BRACKET 


WATER PUMP HOUSING 


REAR MOUNTING 
BRACKET 


GENERATOR AND 
‘AIC COMPRESSOR 
KET 


GENERATOR 


‘AIG COMPRESSOR BRACE 


nut 


Compressor 
MOUNTING BOLTS. 


COMPRESSOR 


MS 8647-181 
Figure 36 - Compressor Mounting (VINP) 
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nose 


DASH PANEL BRACKET 


HEATER AND A/C PROGRAMMER NUT 


HEATER AND A/C PROGRAMMER BOLT 


HEATER AND A/C PROGRAMMER 


Figure 37 - Air Conditioning Programmer Assembly 


Tighten 


© Compressor mounting bolts to 26 N-m (19 Ib. 
ft.) 


Compressor refrigerant hose and new seal 

washers. 

© Coat new seal washers with clean 525 
refrigerant oil. 


Tighten 

© Compressor hose bolt to 33 N-m (24 Ib. ft.). 
Compressor electrical connections. 

Serpentine belt. Refer to SECTION 6B. 

Negative battery cable. 

Evacuate and charge air conditioning system. 
Refer to “Evacuation” and “Charging the A/C 
System” in this section. 


A/C PROGRAMMER (C68) AND 
SOLENOID VALVE ASSEMBLY (C60) 
Figure 37 


Remove or Disconnect 


‘Negative battery cable. 

Instrument panel lower left trim panel. Refer to 
SECTION 8C. 

Programmer attaching screw 

Programmer electrical connection. 

Air door actuator vacuum harness. 


6 Programmer. 


b4 Install or Connect 


1. Programmer electrical connection. 
2. Air door actuator vacuum harness. 
3. Programmer attaching screw. 


Tighten 


rogrammer attaching screw to 6 N-m (53 Ib 
in). 

4, Instrument panel lower left-hand trim panel. 

5. Negative battery cable. 


SPECIFICATIONS 
GENERAL SPECIFICATIONS 


AJC System O-ring and 
Fitting Lubricant .. Mineral Base 525 
Viscosity Refrigerant Oil, 
GM P/N 12301108 or 
equivalent 
AJC System Internal 
Lubricant (Including 
Compressor) ...+++ —Polyalkylene Glycol 
(PAG) Synthetic 
Refrigerant Oil, GM P/N 
12345923 or equivalent 
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RefrigerantCharge ... 0.91 kg(2.0b.) 
OilCharge ........ 240 ml(8 fluid ounces) 


TIGHTENING SPECIFICATIONS 


Blower Motor Resistor 

Mounting Screws ...... 4N-m(351b.in.) 
AIC Pressure Sensor (VINP) . 5 N-m(44 1b. in.) 
Coolant Fan Switch (VIN J). 2 N-m(18 1b. in.) 
Pressure Cyeling Switch ..., 2N-m(18 Ib. in.) 
Vacuum Tank Mounting 

ScrewS seeeeeeeeeees 5Nem(44 Ib. in.) 
Vacuum Actuator Mounting 

Screw seeseeeees 
Accumulator Hose Fitting. 
Compressor Hose Bolt. 
Compressor Hose Fitting. 
Condenser Hose Fitting 

Nut . . . 
Evaporator Tube Condenser 

Fitting ....eeeeeee05 24N-m(18 lb. ft.) 
Evaporator Tube Evaporator 

Core Fitting Nut .....5. 
Accumulator Bracket Clamp 

Bolt ceeceeecerecees 6N-m(53 Ib. ft.) 
Compressor Mounting Bolts . 26 N-m(19 lb. ft.) 
Compressor Tube Nut ..... 24N-m(18 Ib. ft.) 
Refrigerant Hose Clamp .... 4.5 N-m(40 Ib. ft.) 
Compressor to Condenser 

Hose Clip Bolt ....++++ 10N-m(891b. ft.) 
A/C Programmer Attaching 

Screw .. a sees 6N-m (53 1b. in) 
Evaporator Module Bolt 

andNut .sseeeeeeees 5N-m(44 lb. in) 


+ 14N-m(12 Ib. in.) 
+ 40. N-m (30 Ib. ft.) 
+ 33.N-m (24 lb. ft.) 
+ 40. N-m (30 Ib. ft.) 


+ 24N-m(18 Ib. ft.) 


23 N-m (17 Ib. ft.) 
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139500 


339037 


139183-C 
16742-03 


[7] waocen teax perecton 


OCTAGON SOCKET 


PRECISION THERMOMETER 


AIR CONDITIONING REFRIGERANT RECOVERY, 


RECYCLING & RECHARGING (ACR‘) SYSTEM. 439500-50 


ORIFICE TUBE REMOVER 


R-134a MANIFOLD GAUGE SET 


(2) sob. nerWiaste RECOVERY TANK 


PS 18098-18 
Figure 38 - Special Tools 
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SECTION 1B1 


MANUALLY CONTROLLED AIR 
CONDITIONING 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9) before performing service on or around SIR 
components or wiring. Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they 
were removed. If a fastener needs to be replaced, use the correct part number fastener for that 
application. If the correct part number fastener is not available, a fastener of equal size and strength (or 
stronger) may be used. Fasteners that are not reused, and those requiring thread-locking compound will 


be called out. The correct torque value must be used when installing fasteners that require it. If the 
above conditions are not followed, parts or system damage could result 
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GENERAL DESCRIPTION Air Selector Buttons 


The manually controlled air conditioning system 
consists of a control head with a temperature control 
lever and air select buttons, a temperature control 
cable, vacuum harness, and a programmer/solenoid 
assembly. 


HEATER AND A/C CONTROL HEAD 
Figure 1 


Temperature Control Lever 


‘The temperature control lever is the horizontal 
slide lever on the heater and air conditioning control 
head assembly. It regulates the temperature of the air 
being discharged into the passenger compartment 
from the air conditioning system. The temperature 
control lever controls the position of the temperature 
door in the air conditioning module. The temperature 
door governs the relative amounts of heated and 
unheated or cooled air mixed and then discharged from 
the air conditioning system. Full “HOT,” full “COLD” 
or any intermediate temperature mixture can be 
selected. 


The air selector buttons regulate air flow from the 
heater, defroster and air conditioning outlets. The 
buttons also control operation of the air conditioning 
compressor. 

@ OFF - In this position the blower does not operate. 
However, when the vehicle is moving, air will 
enter the passenger compartment through the 
floor and defroster air outlets 

@ RECIRC (Air Cond.) - Air from the passenger 
compartment is mixed with a small amount of 
outside air, conditioned and discharged from the 
upper outlets and floor cooler outlets. This 
position, with the temperature lever in full COLD, 
is used for maximum cooling under conditions of 
high temperature and humidity. 

@ NORMAL (Air Cond.) - Outside air is conditioned 
as it passes through the system and is discharged 
from the upper outlets and floor cooler outlets. 
This position is used for most air conditioning 
situations. 

@ = BI-LEVEL (Air Cond.) - Outside air is conditioned 
and directed out the upper outlets plus the floor 
outlet. This position provides comfort and keeps 
the windshield clear under low fogging conditions. 
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AIR CONDITIONING CONTROL HEAD MAX A/C BUTTON 
FAN SPEED “LOW BUTTON” AIC BUTTON AND CONVERTIBLE HARDTOP 

FAN SPEED INDICATORS, BL-LEVEL BUTTON OUTSIDE HEATED MIRROR BUTTON - 
FAN SPEED “HIGH BUTTON” VENT BUTTON 

‘TEMPERATURE SELECTOR LEVER HEATER BUTTON 

“OFF” BUTTON WINDSHIELD DEFROSTER BUTTON 


REAR WINDOW DEFROSTER/OUTSIDE 
HEATED “MIRROR” BUTTON - COUPE 


CONVERTIBLE ONLY 


Ms 8393-181 


Figure 1 - Air Conditioning Control 


VENT (Economy) - Outside air is discharged from 
the upper outlets and floor cooler outlets. This 
position is used in cool to moderate weather when 
conditioned air is not required. The air 
conditioning compressor is turned “OFF.” 
HEATER (Economy) - Outside air is heated and 
delivered from the floor air outlet, a small amount 
from the side window defoggers (located in the 
dash pad) and from the windshield defroster 
outlets, This position is used for most winter 
driving. The air conditioning compressor is turned 
“OFF” when the control is in the “Heat” position. 
DEFROST - Outside air is conditioned and 
delivered from the windshield defroster outlets, 
with a small amount from the floor air outlet and 
side window defoggers. This position is 
recommended for conditions of severe fogging and 
icing only. The air conditioning compressor is 
turned “ON.” 

REAR DEFOGGER/DEFROSTER - Electric 
current is passed through a number of resistive 
grid lines connected in parallel, thereby heating 
and defrosting the rear glass. This system will 
only operate with the ignition “ON” and engine 
running. When the button is pressed, the unit will 
run for ten minutes, then automatically shut 
“OFF.” If the system is activated more than once, 
it will automatically shut "OFF” after only five 
minutes of operation 


The rear defogger button also activates heated 
mirrors on coupes and convertible hardtops. 

© OUTSIDE HEATED MIRROR - Electric current is 
supplied to the heating element through the 
defogger relay. The outside heated mirror system 
will only operate with the ignition “ON” and 
engine running. When the system is activated, it 
will run for approximately ten minutes, then shut 
“OFF.” Ifthe system is activated again, it will run 
for approximately five minutes. The heated mirror 
button is used only on convertibles 


Fan Control 


‘The fan buttons (Low-High) control the blower fan 
in all air selector positions except “OFF.” 


TEMPERATURE CONTROL CABLE 


The temperature control cable “links” the control 
head temperature lever to the temperature door at the 
air conditioning module. If the cable is removed or 
replaced, a cable adjustment procedure outlined in this 
section must be followed. 
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INSTRUMENT PANEL CARRIER 
HEATER AND AIR CONDITIONING CONTROL 

HEATER AND AIR CONDITIONING CONTROL SCREW 
INSTRUMENT PANEL WIRING HARNESS CONNECTOR 
INSTRUMENT PANEL CARRIER LOCATOR 


95 6517-181 
Figure 2- Heater and Air Conditioning Control 
Mounting 
A/C PROGRAMMER/SOLENOID VALVE 
ASSEMBLY 


Output grounds from the control head energize 
speeifie solenoid valves within the programmer. There 
is one solenoid valve for each vacuum actuator in the 
air distribution system. When the solenoids are de- 
energized, the valves vent the vacuum actuators. 


TEMPERATURE DOOR 


The temperature door is controlled by the 
temperature lever in the heater and A/C control 
assembly. With the lever in “COLD,” the valve is in 
the “COLD” position. This prevents air from blowing 
across the heater core. With the lever in any position 
but “COLD,” the temperature door is open. According 
to the selector position, some or all of the air blows 
across the heater core. 


DIAGNOSIS 


See SECTION 1B for manually controlled air 
conditioning diagnosis. 


ON-VEHICLE SERVICE 


HEATER AND A/C CONTROL HEAD 
Figure 2 
Remove or Disconnect 


T_ Negative battery cable 
2. Instrument panel trim plate. Refer to SECTION 
8c. 


3. Heater and A/C control 
A. Remove two screws. 
B. Carefully rotate heater and A/C control head 
for temperature cable access and remove cable. 
C. Disconnect electrical connector. 


Install or Connect 

Heater and A/C control head. 

A. Connect electrical connector. 
B, Temperature cable. 

C. Install two screws. 


By} Tighten 


© Heater and A/C control screws to 4 N-m (35 
Ib. in.) 
2. Instrument panel trim plate 
3. Negative battery cable. 


TEMPERATURE CONTROL CABLE 
Figure 3 


Remove or Disconnect 


T, Negative batterycable. 

2. Heater and A/C control head. Refer to “Heater and 
AJC Control Head” in this section. 

3. UP compartment. See SECTION 8C. 

4. Retaining clips securing cable. 

5. Temperature cable 


b4 Install or Connect 


Route temperature control cable to heater and A/C 
control head. 

Retaining clips. 

UP compartment. 

Heater and A/C control head. 


Al Adjust 


© ‘Temperature control cable. With temperature 
control cable properly connected at each end 
and heater and A/C control installed, briskly 
move the temperature control lever from full 
cold to full hot twice to adjust the cable. A 
distinct click should be heard as the lever is 
rapidly moved to its extreme hot and cold 
positions. 

5. Negative battery cable 


A/C PROGRAMMER’/SOLENOID VALVE 
ASSEMBLY 


See SECTION 1B for on-vehicle service procedure. 
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TEMPERATURE CONTROL CABLE 


[2] TEMPERATURE CONTROL CABLE RETAINER 
(3) Heater assemety LINKAGE 
@] AIR CONDITIONING CONTROL HEAD 


Figure 3 - Temperature Control Cable Routing 
SPECIFICATIONS 
FASTENER TIGHTENING SPECIFICATIONS 


Heater and A/C Control 


HeadScrews ..- 4.N-m (36 Ib. in.) 


MS 8637-181 
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SECTION 1C 


ELECTRONIC AUTOMATIC AIR 
CONDITIONING 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9J before performing service on or around SIR 
components or wiring, Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may 
be used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. 
‘The correct torque value must be used when installing fasteners that require it. If the above conditions 
are not followed, parts or system damage could result. 


CONTENTS 


General Description ... . 1C-1 On-Vehicle Service ae ee 10-24 
‘System Overview... Z 1C-1 Blower Motor and Compressor 

Outside Air (Ambient) Control Module (C68). 16-24 
Temperature Sensor 10-1 Control Head Assembly 1€-24. 
Inside Air Temperature Sensor 1C-2 Inside Air Temperature Sensor 1C-24 
SunLoadSensor ... 1C-2 Outside Air Temperature Sensor ... 1€-25 
System Operation . 1C-2 HVACProgrammer .. 5 1€-26 
Temperature Setting 3) 1C-2 Temperature Door Motor ...e.0e 10-26 
Control Assembly seeeeeee 162 SunLoad Temperature Sensor é 10-27 
Diagnosis : é seeeeeee 163 Specifications .. . wees 1C-27 
Diagnostic Trouble Codes ...-+eeee- 10-8 Fastener Tightening . we e'ewte 1C-27 

GENERAL DESCRIPTION The information input to the HVAC programmer 

is processed and used to control the electronic 


SYSTEM OVERVIEW automatic HVAC system. 
‘Three sensors, specific to the electronic automatic 


Many of the components in the electronic HVAC system, provide input to the HVAC 


automatic Heater/Vent/Air Conditioning (HVAC) Programmer: 
system are the same as the components used in the 
manually controlled HVAC system. The following SUTSIDE AIR (AMBIENT) TEMPERATURE 


paragraphs give a brief explanation of components 


specific to the electronic automatic HVAC system. ? ; * ; 
For information, diagnosis, and service of the This sensor is located on the right-hand side of the 


refrigerant and air distribution systems, refer to T@diator upper support and senses the temperature of 
SECTION 1B. the air outside the vehicle 
The sensor input is filtered by the HVAC 
programmer to minimize false ambient temperature 
readings displayed on the HVAC control head. 
Temperature updates are dependent on the following 
conditions: 
©@ Vehicle speed is greater than 41 km/h (25 
mph) for more than 3 minutes or 72 km/h (45 
mph) for 1 1/2 minutes. Updates will occur on 
a consistent basis as long as vehicle speed 
stays above 41 km/h (25 mph). 
@ When speeds fall below 41 km/h (25 mph) no 
updates occur. 


The electronic automatic HVAC system has a 
rheostat controlled motor (temperature door motor) to 
position the temperature door, instead of a 
temperature control cable as used on manually 
controlled HVAC systems. 

The electronic automatic HVAC system control 
head has an LCD readout which will display outside 
temperature, temperature setting, and diagnostics. 

‘The computerized HVAC programmer receives 
input from several on-vehicle sensors, the CCM, also 
temperature and mode requests from the HVAC 
control head. 
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© If the ignition is turned "OFF” then “ON” 
within 3 hours and the current ambient 
temperature is less than what was stored upon 
ignition “OFF.” 

© Ifthe ignition is “OFF” for more than 3 hours, 
current ambient temperature is stored 
immediately. 


INSIDE AIR TEMPERATURE SENSOR 


‘This aspirator type temperature sensor is located 
in the air conditioning outlet directly in front of the 
passenger seat and senses the temperature inside the 
vehicle. 


SUN LOAD SENSOR 


The sun load sensor is located on a removable 
grille in the center of the I/P upper trim pad. This 
sensor measures the amount of heat generated from 
the sun shining in the vehicle. 


SYSTEM OPERATION 
Temperature Setting 


To set a particular temperature, press the 
temperature set “up” or “down” button until the 
desired temperature is displayed. 

The “down” button will lower temperature to 18°C 
(65°F). If pressed again after the 18°C (65°F) 
temperature is set, the setting will lower to 15°C 
(60°F). At this, the lowest setting, the system will 
provide maximum cooling and override automatic 
control. 

The “up” button will raise temperature to 29°C 
(85°F). If pressed again after the 29°C (85°F) 
temperature is set, the setting will jump up to 32°C 
(90°F). At this, the highest setting, the system will 
provide maximum heating and override automatic 
control. 

The blower motor will be delayed in the heater 
mode until coolant has reached an adequate 
temperature to provide heat. When the temperature 
is set to 32°C (90°F) there will be no blower delay 


Control Assembly 


An LED indicator goes “ON” when an operating 
mode button is pressed. By pressing specific buttons, 
the operator can select the desired HVAC operating 
mode(s) or temperature settings for 

‘© One of the seven operating modes (Automatic, 

Recirculate, Bi-Level, Vent, Heater, 
Defogger/Defroster, and Defogger). 
@ WARM or COOL. 
Two blower settings: auto, manual 0-10. 
© Rear window defrost. 


© “OFF.” 

“OFF” - In this setting, the blower motor and the 
air conditioner compressor will not run. The system 
will try to reach the setting selected. If 21°C (70°F) is 
selected and it is a cold day, the vehicle's interior will 
reach the 21°C (70°F) range; but it will take longer 
because the fan is not running. If it is a hot day, the 
interior will cool but only down to about that of the 
outside temperature. 

AUTOMATIC - In this setting, temperature is 
controlled automatically by the electronic automatic 
HVAC system, The system will adjust to the 
temperature range selected, and will maintain that 
temperature. The blower motor speed will vary 
automatically unless it is changed with the “down” or 
“up” push buttons. 

RECIRCULATE - In this setting, maximum 
cooling is offered by recirculating passenger 
compartment air and distributing it through the 
instrument panel outlets. If the outside air (ambient) 
temperature sensor detects an ambient temperature of 
less than 40°F, the LED on the "RECIRC” button will 
light for approximately one second; then the system 
will switch to “AUTO” mode and the corresponding 
LED will light. The “RECIRC” mode will not operate 
under 40°F. 

BI-LEVEL - By using this setting, the system will 
let air into the vehicle through the floor (heater) and 
air conditioner outlets. This setting will bring the 
temperature to the range selected. It will control 
blower motor speed by using the input signals from 
the CCM and individual sensors. It also operates to 
defog side windows. The blower motor speed can be 
adjusted by using "down” or “up” push buttons. 

VENT - The compressor will not run in this 
setting. The system will adjust to the temperature 
selected, but cannot cool the vehicle’s interior colder 
than the outside temperature. This setting 
automatically controls the blower motor speed, unless 
the fan is overridden by the “down” or “up” 
pushbuttons. 

HEATER - In this setting, most air entering the 
vehicle is forced to the floor with a small amount 
directed to the defroster outlets. This setting 
automatically controls the blower motor speed, unless 
the fan is overridden by the “down” or “up’ 
pushbuttons. Inside air temperature will adjust to the 
temperature setting selected. 

DEFOGGER - To enter this mode, both the 
“defrost” and “heater” buttons must be depressed 
simultaneously. Upon entry, both LEDs will be 
illuminated and blower air will be split between the 
defroster and floor outlets. 

DEFROSTER - With this setting, all air is forced 
to the windshield. The blower motor will turn “ON” to 
a fixed high speed with no delay. After start-up, the 
“High” blower motor speed can be readjusted by 
pushing “down” or “AUTO.” 
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At ignition “ON,” a small amount of air flow is 
directed to the floor. This purges the heater core and 
prevents the windshield from fogging. The purge 
mode duration lasts for 15 seconds. If a blower delay is 
required, the purge mode is entered at the completion 
of the delay. 

Entering manual blower or the front defrost mode 
will override the purge mode. 

REAR DEFOGGER/DEFROSTER - With this 
setting, the operator may defrost or defog the rear 
window, and activate the heated mirrors on 
convertible, hardtops and coupes, but only with the 
ignition in the “ON” position and the engine running. 
The first time the button is pressed, the unit will run 
for ten minutes, then the unit will shut “OFF.” After 
it has been warmed up, it will run for five minutes 
when reactivated. 

FAN SPEED - When the fan “AUTO” button is 
pushed, fan speed is controlled automatically by the 
electronic automatic air conditioning system. To 
override the automatic fan speed control, push the fan 
“yp” or “down” button. Upon pressing either the fan 
“up” or “down” button, the LCD on the control head 
will show the blower symbol and current blower motor 
speed. There are 10 blower motor speed numbers 
representing the blower motor speed range. The 
number 1 represents low blower motor speed while 10 
represents high blower motor speed. The blower 
motor will be delayed in the heat mode until the 
coolant reaches an adequate temperature to provide 
heat. 

OUTSIDE HEATED MIRROR - This setting will 
operate the heated mirrors on convertibles. The first 
time the button is pressed, the unit will run for 
approximately ten minutes, then shut “OFF.” After 
completing this cycle, the unit will run for 
approximately five minutes when reactivated. The 
outside heated mirrors will only operate with the 
ignition in the “ON” position and the engine running. 


DIAGNOSIS 


If a system fault is detected, the LED indicator 
above the mode button depressed on the control head 
will flash for one minute. Diagnostic Trouble Codes 
(DTCs) will then be stored. DTCs are only stored 
when a system fault is present. History DTC(s) cannot 
be set except for DTC 09 (Low Freon). 

To enter the diagnostic mode, push and hold the 
fan “up” arrow and fan “down” arrow at the same time 
for approximately 5 seconds. 

‘The LCD (Liquid Crystal Display) will show "-00.” 
Push "AUTO FAN” and the LCD will show any fault 
DTC(s) stored in the programmer. 


DESCRIPTION DTCs 
No Systems Faults .eeeseeeeeeeeees 00 
Temperature Door Motor 

Circuit Fault... . + 01 
Temperature Door Motor 

Circuit Fault .esseeseeeeeeeeeees 02 
Outside Air Temperature Sensor Open .... 03 
Outside Air Temperature Sensor Short .... 04 
Inside Air Temperature Sensor Open + 05 
Inside Air Temperature Sensor Short + 06 
Sun Load Sensor Open ssseeeeee - 07 
Low Refrigerant Detected .....-- + 09 
Serial Data Failure .eeeseeeeee + 10 


While in the diagnostic mode, it is possible to 
check different system parameters (circuits or 
systems). This is done by pressing the fan “up” or fan 
“down” button. Once the parameter to be checked has 
been chosen, the fan “AUTO” button is pressed and a 
diagnostic value is displayed on the LCD. A list of 
system parameters and their normal operating ranges 
can be found in Figure 3 

For further diagnosis of electronic automatic air 
conditioning system DTC(s), refer to the diagnostic 
charts in this system. To exit diagnostics, change toa 
different electronic automatic air conditioning system 
mode. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ELECTRONIC AUTOMATIC AIR CONDITIONING 


MIRROR] 


LCD DISPLAY VENT 
LED MODE INDICATORS BILEVEL 

AUTO BLOWER/FAN UP/FAN DOWN/DIAGNOSTICS RECIRCULATION 
HEATED MIRRORS/REAR DEFROST - COUPES CONVERTIBLE HARDTOP AUTOMATIC (FROM TEMPERATURE SET) 
HEATED MIRRORS/ONLY CONVERTIBLE DECREASE TEMPERATURE 
DEFROST/DEFOGGER, TEMPERATURE SET 

HEATER INCREASE TEMPERATURE 


MS 8397-1C1 
Figure 1 - Air Conditioning Control Head 
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CONTROL SETTINGS 
MODE | TEMPERATURE] FAN 
contro. | SETTING | SETTING 


** ONLY A SMALL QUANTITY OF AIR WILL BE DISCHARGED AT THESE 


TEST CONDITIONS 


DOOR OR WIDOWS CLOSED. 
TEMPERATURE PROBES AT CONDENSER INLET AND RH 

UPPER COOLING OUTLET 

CLOSE LH SIDE, CENTER AND OUTER COOLING OUTLETS. 

START ENGINE AND RUN AT 2000 RPM. 

‘SET TEMPERATURE TO 60°F (MAX COOL) BY PRESSING COOL BUTTON. 
AFTER ONE MINUTE THE AIR TEMPERATURE OROP AT THE RH UPPER 
COOLING OUTLET SHOULD BE AS FOLLOWS: 


CONDENSER INLET TEMPERATURE (F) 70 80 90-100 
CENTER OUTLET TEMPERATURE 
DROP (F° MINIMUM) 20 25 30 


MINIMAL, 
AIRFLOW 


*NOTES 


A 


NOTICEABLE BLOWER SPEED INCREASE MUST 
OCCUR FROM MANUAL (1) TO AUTO. 

LISTEN FOR REDUCTION OF AIR NOISE DUE TO 
RECIRCULATION DOOR CLOSING. 

CHECK FOR SMALL AMOUNT OF AIR FLOW AT 
5.W.D. OUTLETS. 

{AC COMPRESSOR WILL NOT BE RUNNING. 


Figure 2 - Control Head System Response 
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PARAMETER # PARAMETER DESCRIPTION 4 DISPLAY RANGE 
SEC 


OUTSIDE AMBIENT TEMPERATURE 10 = (HOT) — - 130(230) = (COLD) 
SENSOR 
SUN LOAD SENSOR MAX LIGHT — MAX DARK 

0 -120 (220) 


IGNITION SYSTEM VOLTAGE O=9VOLTS -155(255)= 16 VOLTS 


SYSTEM MODE (00 = OFF 
RECIRCULATION, 02 = A/C 
BI-LEVEL, 04 = HEATER 
06 = DEFROST, 07 = VENT 

10 = MANUAL RECIRCULATION) 


BLOWER PWM (PULSE WIDTH 0 = OVOLTS 128 = 14VOLTS 
MODULATION) 


00 = (COLD) - 155(255) = (HOT) 
[mixnumper SS -155(255) = (COLD) __00 = (HOT) 
00= FULLHOT — -153(253) = FULL COLD 

frowornrorvaue Joss 


TEMPERATURE DOOR POSITION 0O= FULLHOT = -153(253) = FULL 
REQUESTED COLD 


*35 COMPRESSOR ON TIME 1 SECOND INCREMENTS 


AUTO MODE WILL DISPLAY 01THROUGH 04 
DEPENDING ON SET TEMPERATURE. 


* . NOTUSED FOR SYSTEM DIAGNOSIS 


NOTICE: AMINUS (-) SIGN TO THE LEFT OF THE PARAMETER DISPLAY RANGE FIGURE WILL INDICATE AN 
ADDITIONAL 100 TO THE DISPLAY 


EXAMPLE: - 130 = 230 
5:21.93, 
95 6415-1C1 


Figure 3 - Electronic Automatic Air Conditioning Parameters 
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BLANK 
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‘TEMPERATURE HEATER AND A/C PROGRAMMER 
DOORMOTOR ‘SOLID STATE 


1791 VEL 1799 VEL. 


1199 Dk BLU 1199 DK BLU 
MIX DOOR FEEDBACK 


733 LT BLU 733 LT BLU 


605 GRY ‘605 GRY 
‘AIC PROG FUSE - 


SAMP = —1449 ORN 


FEEDBACK AVC CLUTCH FUSE - __ 
10 AMP a1 BeH 


-407 BLK 
$223 
SEEGA6B 114.93 


DTC(s) 01 AND 02 


(Page 1 of 2) 
TEMPERATURE DOOR MOTOR CIRCUIT FAULT 
Circuit Description: 

The feedback Potentiometer (POT) sensor measures the position of the temperature door. The HVAC 
programmer uses this information to drive the temperature door motor. A low feedback voltage represents a hot 
temperature door position and high feedback voltage represents a cold temperature door position. If DTC(s) 01 
and 02 have been set, the programmer will enter a default value of 128 counts (mid position) so driver may still 
control full hot and full cold. 


Important 

@ = The A/C programmer logic will be lost if the A/C Prog and A/C Clutch fuses or the negative battery cable 
are removed with the ignition in the “ON” position. The programmer logic will be restored by removing 
the negative battery cable and reinstalling after 1 minute. 


DTC 01 Will Set When: The mix door feedback at terminal “D13” indicates the temperature door is exceeding 
the maximum cold position. 

DTC 02 Will Set When: The mix door feedback at terminal “D13” indicates the temperature door is exceeding 
the maximum hot position. 

Action Taken: The HVAC programmer sets the appropriate DTC, flashes the selected HVAC modes LED and 
defaults to 128 counts (mid-position) setting to allow full hot or full cold control 

DTC(s) 01 and 02 Will Clear When: The mix door feedback indicates the temperature door is within the 
operating range. 


DTC Chart Test Description: Number(s) below gnostic Aids: 
refer to circled number(s) on the diagnostic chart. © If DTC O1 or 02 are intermittent, check 
1. Checks for a false DTC being set. connectors and wire harness for possible open 
2. Determines if the HVAC programmer is sending or short. 
the signal to move the temperature door motor. © If the temperature door has free play greater 
3, Determines if the HVAC programmer's feedback than 5 mm (0.2 in), replace the heater case 
senses the temperature door movement. components in the following order until free 
4. Visually confirms that the temperature door is play greater than 5 mm (0.2 in.) no longer 
actually moving exists. 
5. Checks for a malfunctioning temperature door 1, Temperature door motor adapter 
motor potentiometer. (temperature valve adapter). 
6. Checks for control voltage levels from the HVAC 2. Temperature door motor (actuator). 
programmer to the temperature door motor. 3. Temperature door (temperature valve). 


4. Heater case cover. 
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IGNITION “OFF.” DTCs 01 AND 02 


© REMOVE NEGATIVE BATTERY CABLE, 
REINSTALL AFTER 1 MINUTE. (Page 1 of 2) 


* Sorsprcarser? TEMPERATURE DOOR MOTOR CIRCUIT FAULT 


YES NO 


RUN ENGINE UNTIL REACHING NORMAL OPERATING TEMPERATURE. || IF OTCDID NOT RESET, 
SET TEMPERATURE FULL HOT 33°C (90°F). SYSTEM OK. 

ENTER DIAGNOSTICS PARAMETER 34. PARAMETER 34 SHOULD 
READ 00. 

SET TEMPERATURE FULL COLD 16°C (60°F). 

ENTER DIAGNOSTICS PARAMETER 34. PARAMETER 34 SHOULD. 
READ -153 (253) COUNTS. 

|S PARAMETER 34 WITHIN SPECIFIED RANGE? 


YES NO 


ENTER DIAGNOSTICS PARAMETER 24. PARAMETER 24 SHOULD REPLACE HVAC 
READ -153 (253) COUNTS IN FULL COLD. PROGRAMMER, 
SET TEMPERATURE FULL HOT 33°C (90°F). 

ENTER DIAGNOSTICS PARAMETERS 24. PARAMETER 24 SHOULD OK 

READ 00. 

IS PARAMETER 24 WITHIN SPECIFIED RANGE? 


YES NO 


‘¢ REMOVE BLOWER POWER MODULE FROM HEATER CASE TO ‘® REMOVE BLOWER POWER MODULE FROM 
VIEW TEMPERATURE DOOR. HEATER CASE TO VIEW TEMPERATURE DOOR. 

© KEY “ON.” © CHECK FOR OBSTRUCTIONS. 

@ HAVE A HELPER SET TEMPERATURE FULL HOT THEN FULL COLD ANY OBSTRUCTIONS PRESENT? 
‘THEN BACK TO FULL HOT. WAIT 1 MINUTE BETWEEN CYCLES. 
DOES TEMPERATURE DOOR MOVE TO FULL HOT AND COLD 
POSITIONS? #0 


© SET TEMPERATURE TO 24°C REMOVE 
(75°F). OBSTRUCTION 

© USING A SCREWDRIVER, AND RE-CHECK 
LIGHTLY CHECK TEMPERATURE | | DOOR 
DOOR FREEPLAY. OPERATION. 
DOES TEMPERATURE DOOR 
FREEPLAY EXCEED 5 MM 
(0.21N)? 


YES 
= 
GOTO STEPS. SEE 
“DIAGNOSTIC 
AIDS” ON 
FACING PAGE. 


IGNITION “ON. REMOVE UP LOWER TRIM PANELR.H. TO 
SET TEMPERATURE FULL COLD 16°C (60°F). GAIN ACCESS TO C295. 

IGNITION “OFF.” KEY “ON.” 

REMOVE LOWER UP TRIM PANEL R.H. TO GAIN ACCESS TO C295. USING DVM, CHECK FOR APPROX. 8 VOLTS 
DISCONNECT C295 AND MEASURE TEMPERATURE DOOR BY BACKPROBING TERMINALS “8” AND. 
MOTOR RESISTANCE USING DVM AT TERMINALS “A” AND "D". “C” ATC295 WHILE ADJUSTING 

FULL COLD RESISTANCE SHOULD BE 1.96K + -5000. ‘TEMPERATURE FULL HOT TO FULL COLD 
CONNECT C295. (WAIT 1 MINUTE BETWEEN CYCLES). 
IGNITION “ON.” ‘APPROX. 8 VOLTS PRESENT? 

SET TEMPERATURE FULL HOT 33°C (90°F). 

IGNITION “OFF.” 

DISCONNECT C295 AND MEASURE TEMPERATURE DOOR 
MOTOR RESISTANCE AT TERMINALS “A” AND “D". FULL HOT 
RESISTANCE SHOULD BE 7.7K + -5000. 

ARE RESISTANCES WITHIN SPECIFIED RANGE? 


11-493 
9S7388-1C1 
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TEMPERATURE HEATER AND A/C PROGRAMMER. 
DOOR MOTOR ‘SOLID STATE 
1791 VEL fot = > 
79) } 1791 YEL. ai BATT 
1199 0K BLU 1199 DK BLU BATT 
[— Mixooor FEEDBACK 
733L7 BLU 733 LT BLU rue 
605. GRY 605 GRY ‘SV REFERENCE 
‘AIC PROG FUSE- 
POSITION SAMP  —1440 0RN 
FEEDBACK AICCLUTCH FUSE- __ 
10 AMP bbe) 
407 BLK. 
23 
(enn 11-4-93 
95 7336-1€1 
DTC(s) 01 AND 02 
(Page 2 of 2) 


TEMPERATURE DOOR MOTOR CIRCUIT FAULT 
Circuit Descriptio: 


The feedback Potentiometer (POT) sensor measures the position of the temperature door. The HVAC 
programmer uses this information to drive the temperature door motor. A low feedback voltage represents a hot, 
temperature door position and high feedback voltage represents a cold temperature door position. If DTC(s) 01 
and 02 have been set, the programmer will enter a default value of 128 counts (mid position) so driver may still 
control full hot and full cold. 


Important 

@ The A/C programmer logic will be lost if the A/C Prog and A/C Clutch fuses or the negative battery cable 
are removed with the ignition in the “ON” position. The programmer logic will be restored by removing 
the negative battery cable and reinstalling after 1 minute. 


DTC 01 Will Set When: The mix door feedback at terminal "D13” indicates the temperature door is exceeding 
the maximum cold position. 

DTC 02 Will Set Whe: 
the maximum hot position. 

Action Taken: The HVAC programmer sets the appropriate DTC, flashes the selected HVAC modes LED and 
defaults to 128 counts (mid-position) setting to allow full hot or full cold control. 

DTC(s) 01 and 02 Will Clear When: The mix door feedback indicates the temperature door is within the 
operating range. 


The mix door feedback at terminal “D13” indicates the temperature door is exceeding 


DTC Chart Test Description: Number(s) below Diagnostic Aids: 


refer to circled number(s) on the diagnostic chart. © If DTC 01 or 02 are intermittent, check 
7. Determines if the temperature door is misaligned connectors and wire harness for possible open 
causing the temperature door motor potentiometer or short. 
resistance to be outside the specified range. [If the temperature door has free play greater 
8. Determines if the output voltage, which activates than 5 mm (0.2 in.), replace the heater case 
the temperature door motor, is present at the components in the following order until free 
HVAC programmer. play greater than 5 mm (0.2 in.) no longer 
exists. 


1. Temperature door motor adapter 
(temperature valve adapter). 

2. Temperature door motor (actuator). 

3. Temperature door (temperature valve) 

4. Heater ease cover. 
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DTC(s) 01 AND 02 


(Page 2 of 2) 
TEMPERATURE DOOR MOTOR CIRCUIT FAULT 


NO YES No YES 


ae aad I 

© CHECK TEMPERATURE DOOR | | sEE “DIAGNOSTIC ‘© USING DVM, CHECK FOR REPLACE 
[ADAPTER ALIGNMENT AS, AIDS” ON FACING APPROXIMATELY VOLTS | | TEMPERATURE 
‘SHOWN IN FIGURE 7 THIS PAGE AT HVAC PROGRAMMER DOORMOTOR 
‘SECTION, TERMINALS “C7“ AND AND ADAPTER. 
1S TEMPERATURE DOOR “C8” WHILE ADJUSTING 
ALIGNED PROPERLY? TEMPERATURE FULL HOT 

‘AND FULL COLD. 
1S APPROXIMATELY 8 
VOLTS PRESENT? 


NO YES ves No 


7 a TL 
Soontororsoseen | |eoommaton an ixtenocmanucrass: || |[sapgraanen: 
aarp earns natees: ||) ° | tareeenue boot aaren 

ere ni verre 


NO ves 


pa ae 


REPLACE SYSTEM OK. 
‘TEMPERATURE 
‘DOOR MOTOR. 


11-4.93 
1s 8753-1¢1 
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‘OUTSIDE AIR TEMPERATURE SENSOR 
HEATER AND A/C PROGRAMMER 


OUTSIDE 
TEMPERATURE 
SENSOR SIGNAL 


WS 


735 LT GRN/BLK 


TOINSIDE Ain 
TEMP SENSOR 


SVoLT 


407 BLK 


5223 SENSOR 


GROUND 


as fl TosuNLoaD 
odonnnt <—1 SENSOR 
5.493 


987337-1C1 


DTC(s) 03 AND 04 


OUTSIDE (AMBIENT) AIR TEMPERATURE SENSOR FAULT 


Circuit Description: 

The outside air temperature sensor is a thermistor used to control the signal voltage to the HVAC 
programmer. 

‘The programmer supplies a voltage (about 5 volts/reference) on CKT 735 to the sensor. When the outside 
(ambient) air temperature is cold, the sensor (thermistor) resistance is high, therefore, the programmer will see a 
high signal voltage. If the outside (ambient) air temperature is high, the sensor (thermistor) resistance is low, 
therefore, the HVAC programmer will see a low voltage. 


DTC 03 Will Set When: The outside air temperature sensor signal at terminal “D16” indicates an open 
circuit. 


DTC 04 Will Set When: The outside air temperature sensor signal at terminal “N16” indicates a short circuit 
to ground. 


Action Taken: The HVAC programmer sets the appropriate DTC and flashes the selected HVAC modes LED 
and uses a default outside air temperature value. 


DTC(s) 03 and 04 Will Clear When: The outside air temperature sensor signal at terminal "D16” is within 
the operating range. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Determines if the sensor is shorted or open 
internally. If the temperature/resistance 
relationship is not within the specified range, the 
sensor should be replaced. 

2. Determines if there is an open or short in the 
entire circuit. If no open or short is present and the 
temperature/resistance relationships are within 
specifications, the HVAC programmer should be 
replaced. 


Diagnostic Aids: If resistance readings are within 
range at the sensor, but are out of range when checked 
at the HVAC programmer, check all connections in 
between for water intrusion or corrosion. Refer to 
SECTION 8A-68 for special connector information 

After performing Steps 1 and 2, if no problem is 
found, check for an intermittent open or short while 
moving the wire harness and monitoring resistance at 
HVAC programmer harness terminals "D16” and 
“C16”. 
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© DISCONNECT OUTSIDE AIR TEMPERATURE SENSOR 
FROM HARNESS. 

© USING DVM MEASURE SENSOR RESISTANCE RELATIVE 
TO AMBIENT TEMPERATURE. 
IS SENSOR RESISTANCE WITHIN RANGES SPECIFIED IN 
TEMPERATURE/RESISTANCE CHART? 


DTC(s) 03 AND 04 


OUTSIDE (AMBIENT) AIR 
TEMPERATURE SENSOR FAULT 


RECONNECT SENSOR. 
DISCONNECT WIRE HARNESS FROM HVAC PROGRAMMER. 
USING DVM MEASURE SENSOR RESISTANCE AT WIRE HARNESS 
TERMINALS “D16” AND “C16” 

IS RESISTANCE WITHIN RANGES SPECIFIED IN 


TEMPERATURE/RESISTANCE CHART? 


1S DTC03 OR 04 PRESENT IN PARAMETER-007 


REPLACE SENSOR. 


REPLACE HVAC PROGRAMMER. 


S soccer Tah 


03 
{CIRCUIT OPEN) 


<2 Ac ae eee, 


DOES DVM READ INFINITE RESISTANCE? 


OPEN PRESENT IN 
SENSOR CIRCUIT. 
LOCATE AND REPAIR. 


INTERMITTENT OPEN, 
SEE “DIAGNOSTIC AIDS” 
ON FACING PAGE. 


le {= [e]=]=[=*[e]=[e[-[-[o[e] «| 


04 
(CIRCUIT SHORTED) 


=f (Sa Sea eres 


SHORT PRESENT IN SENSOR 
CIRCUIT, LOCATE AND REPAIR. 


TEMPERATURE/RESISTANCE CHART 


MAXIMUM 
RESISTANCE KO 


16,8900 


‘MINIMUM 
RESISTANCE KO. 


15.4780 


8.3.93 
95 7391-1C1 
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INSIDE AIR TEMPERATURE SENSOR 
HEATER AND A/C PROGRAMMER 


INSIDE 
TEMPERATURE 
‘SENSOR SIGNAL 


734DK GRN SVOLT 
TO OUTSIDE AIR 
TEMP SENSOR 


chy 


ct00 | 7! 


3 
TOSUMOQAD > TO TEMP. 


SENSOR _3 poormrTr 


95 7338-1C1 


DTC(s) 05 AND 06 


INSIDE AIR TEMPERATURE SENSOR CIRCUIT FAULT 
Circuit Description: 

The inside air temperature sensor is a thermistor used to control the signal voltage to the HVAC 
programmer. 

‘The programmer supplies a voltage (about 5 volts/reference) on CK 734 to the sensor. When the inside air 
temperature is cold, the sensor (thermistor) resistance is high, therefore, the programmer will see a high signal 
voltage. If the inside air temperature is hot, the sensor (thermistor) resistance is low, therefore, the heater and 
AIC programmer will see a low voltage. 


DTC 05 Will Set When: The inside air temperature sensor signal at terminal "D15” indicates an open circuit. 


DTC 06 Will Set When: The inside air temperature sensor signal at terminal “D15” indicates a short circuit 
to ground. 


Action Taken: The HVAC programmer sets the appropriate DTC, flashes the selected HVAC modes LED and 
uses a default inside air temperature value. 


DTC(s) 05 and 06 Will Clear When: The inside air temperature sensor signal at terminal “D15” is within 
the operating range. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If resistance readings are within 
refer to circled number(s) on the diagnostic chart. range at the sensor but out of range at the HVAC 
1. Determines if the sensor is open or shorted — programmer, check all harness connections between 
internally. If the temperature/resistanee _ the sensor and the HVAC programmer 
relationship is not within the specified range, the Ifno problem is found after performing Steps 1 and 
sensor should be replaced. 2, check for an intermittent open or short while 
2. Determines if there is an open or short in the moving the wire harness and monitoring sensor 
entire circuit. [fno open or short is presentandthe resistance at the HVAC programmer harness 
temperature/resistance relationship is within the terminals “C16” and “D15” 
specified range, the HVAC programmer should be 
replaced 
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DTC(s) 05 AND 06 
INSIDE AIR TEMPERATURE SENSOR CIRCUIT FAULT 


© DISCONNECT INSIDE AIR TEMPERATURE SENSOR FROM HARNESS. 
USING DVM MEASURE SENSOR RESISTANCE RELATIVE 
‘TO AMBIENT TEMPERATURE. 
IS SENSOR RESISTANCE WITHIN RANGES SPECIFIED IN 
‘TEMPERATURE/RESISTANCE CHART? 


RECONNECT SENSOR. REPLACE SENSOR. 

© DISCONNECT WIRE HARNESS AT HVAC PROGRAMMER. 

© USING DVM MEASURE SENSOR RESISTANCE AT HARNESS 
TERMINALS "C16" AND "D15". 
IS RESISTANCE WITHIN RANGES SPECIFIED IN 
TEMPERATURE/RESISTANCE CHART? 


YES 


1S DTC 05 OR OG PRESENT REPLACE HVAC PROGRAMMER. 


IN PARAMETER-00? 


DTCO5 (CIRCUIT OPEN). DTCO6 (CIRCUIT SHORTED). 


DOES DVM READ INFINITE SHORT PRESENT IN SENSOR 
RESISTANCE? CIRCUIT, LOCATE AND REPAIR. 


TEMPERATURE/RESISTANCE CHART 


MINIMUM MAXIMUM 
RESISTANCE KO | RESISTANCE KO 
INTERMITTENT OPEN SEE OPEN IN SENSOR CIRCUIT. 


“DIAGNOSTIC AIDS” ON LOCATE AND REPAIR. 
FACING PAGE. 


95 7393-1€1 
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SUN LOAD SENSOR 
HEATER AND A/C PROGRAMMER 


SERS” 


590 LT BLU/BLK AW— 5 vor 


TOOUTSIDE 


hems, 
TOME - 
DTC 07 
SUN LOAD TEMPERATURE SENSOR CIRCUIT OPEN 


Circuit Description: 

‘The sun load sensor is a reverse bias photodiode which measures sun load. In “automatic” mode the sun load 
sensor inputs data to the HVAC programmer on sun load conditions. The voltage level of the sun load sensor 
signal at terminal “D14” will change with solar conditions. 

DTC 07 Will Set When: The sun load sensor signal at terminal "D14” indicates an open circuit, 


Action Taken: The HVAC programmer sets DTC 07, flashes the selected HVAC modes LED and uses a default 
sun load value. 


DTC 07 Will Clear When: The sun load sensor signal at terminal “D14” is within the operating range. 


DTC Chart Test Description: Number(s) below 4. If DTC 07 is still present after connecting the 


refer to circled number(s) on the diagnostic chart. sensor, the sensor is open internally. If no DTC is 
1. Determines if the sensor is providing correct data present, refer to “Diagnostic Aids.” 
to the HVAC programmer. 


2. Determines if a 5 volt reference is available to the | Diagnostic Aids: Bright sunlight will cause low 
sensor. Ifnot, an open is present in CKT 590 or the counts and darkness will produce high counts, in 
programmer is at fault. parameter 04. 

3. Determines if the sensor ground circuit is open. If no DTC is present after performing Step 4, an 

intermittent open or short is present. Enter parameter 
00 and move the sensor harness and connectors to see 
if the DTC resets. 
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DTC 07 


SUN LOAD TEMPERATURE 
SENSOR CIRCUIT OPEN 


NOTICE: A MINUS (.) SIGN TO THE LEFT OF THE 
PARAMETER VALVE BEING DISPLAYED INDICATES 
‘AN ADDITIONAL 100 ADDED TO THE DISPLAYED 
VALVE. EXAMPLE: -130 = 230 


COVER SOLAR SENSOR TO BLOCK OUT ALL LIGHT. 
IGNITION “ON.” 

ENTER DIAGNOSTICS PARAMETER 04. 

DOES PARAMETER 04 SHOW 180 COUNTS OR GREATER? 


IGNITION “OFF.” REPLACE SENSOR. 
DISCONNECT SOLAR SENSOR FROM HARNESS. 
IGNITION “ON.” 

CONTROL HEAD ON “AUTO.” 

USING DVM AND ADAPTER FROM J 35616, CHECK FOR 
5 VOLT REFERENCE AT SOLAR SENSOR HARNESS 
TERMINAL “A” TO GROUND. 

1S 5 VOLT REFERENCE PRESENT? 


© MEASURE VOLTAGE AT TERMINALS “A” AND “B” OF ‘@ USING DVM AND ADAPTER FROM 
SOLAR SENSOR HARNESS. 135616, MEASURE VOLTAGE AT 
IS 5 VOLT REFERENCE VOLTAGE PRESENT? TERMINAL “014” OF HVAC 

PROGRAMMER AND GROUND. 

IS APPROXIMATELY 5 VOLTS 

PRESENT? 


ves NO 


© CONNECT SENSOR TO HARNESS. REPAIR OPEN 
DTCO7 STILL PRESENT? IN CKT 407, 


REPAIR OPEN | | REPLACE 
IN CKT590. PROGRAMMER. 


NO DTC PRESENT 


REPLACE SENSOR. INTERMITTENT OPEN 
PRESENT. SEE 

| *DIAGNOSTIC AIDS" 

TON FACING PAGE 


11-4.93 
95 7395-1C1 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


1C-18 ELECTRONIC AUTOMATIC AIR CONDITIONING 


HVAC 
PROGRAMMER 


[or] icurion 


TOMAP TO 
AND IAT MAP 


tf 


452 416 
BLK GRY 


cuurew 
FUSE [012 } ss0neprexx 


REFRIGERANT 
PRESSURE 
SENSOR 


AC REQUEST 


TAF oxstu —1 x} 20 oKawu ce 


AUC PRESSURE CYCLING SWITCH 
‘CLOSES AT 280-350 kPa (41-51 psi) 
‘OPENS AT 140-190 kPa (20-28 psi) 


S9DKGRN 
150 BLK 


AC SAMP 


(COMPRESSOR M0 yO 1200 RN 
ape GROUND cai aes 99 7467-1C1 
DTC 09 
LOW REFRIGERANT DETECTED 
(VIN P) 


Circuit Description: 

In the C.C.O.T. air conditioning system, a cycling low side pressure switch informs the HVAC programmer 
(via the CCM) of the direct operating condition of the compressor, (cycling). When the refrigeration system 
becomes low on refrigerant, the “ON/OFF” frequency of the eyeling switch increases. If compressor “ON” time 
becomes too short, the programmer will trip a flag (flash LED) and shut the compressor “OFF” until the system is 
recharged/repaired and battery reset. 


Important 

© It is possible that the A/C programmer logic could be lost if the A/C Prog fuse, the A/C Clutch fuse or the 
negative battery cable are installed with the ignition in the “ON” position. Logic can be restored by 
removing the negative battery cable and reinstalling after I minute 


DTC 09 Will Set When: The vehicle is moving at least 8.1 kp/h (5 mph) and the compressor “ON” time 
becomes too short. 

Action Taken: The HVAC programmer will set a DTC 09, flash the selected HVAC modes LED and shut the 
compressor “OFF.” 

DTC 09 Will Clear When: The vehicle is moving at least 8.1 kp/h (5 mph) and the compressor “ON” time is 
within a valid range. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: Ifthe A/C system pressures are in 


refer to circled number(s) on the diagnostic chart. 
1. Checks for a PCM DTC having been set. 

2. Clears the DTC 09. 

3. Checks for a leaking system. 

4. Checks the pressure cycling switch 

5. Checks for a plugged orifice tube. 


range after referring to HVAC diagnosis and DTC 09 
is still present after the vehicle has been driven, refer 
to SECTION 683 for further diagnosis 

If the DTC 09 is cleared, but the compressor will 
not engage, itis possible that PCM DTC(s) 66, 67, 68 or 
69 are present. If any of these DTC(s) are present, 
refer to SECTION 6E3 diagnostics. 
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Je CHECK FOR PCM DTCs. DTC 09 


ARE PCM DTCs 66, 67, 68 OR 69 PRESENT?| 
LOW REFRIGERANT 
DETECTED (VIN P) 
"AMBIENT ABOVE 10°C (50°F). 


ENGINE NOT OVERHEATED. fneténo ection etd Fonoingnosis 
IGNITION “OFF.” ~ a 
REMOVE NEGATIVE BATTERY CONNECTION. 
INSTALL AFTER MINUTE 


REFER TO SECTION 18 FOR THE FOLLOWING: 
Je ADO 1 LB. OF R-134a USING J 39500. 


NOTICE: SYSTEM WILL CHARGE SLOWLY DUE TO 
COMPRESSOR “OFF.” PRODUCT DAMAGE MAY 
‘OCCUR IF COMPRESSOR IS OPERATED WITH LOWINO 
R-134a OR REFRIGERANT Olt. 


LEAK CHECK SYSTEM. 


NO LEAK FOUND, 
t—_____ 


ENGINE “OFF.” fe DISCHARGE SYSTEMINTO RECOVERY STATION. 
CHARGE SYSTEM TO 310 kPa (4S psi) USING J 39500. Je REPAIRLEAK AND EVACUATE. 


NOTICE: SYSTEM WILL CHARGE SLOWLY DUE TO RECHARGE STEN: 

‘COMPRESSOR “OFF.” PRODUCT DAMAGE MAY OCCUR IF NOTICE: SYSTEM WILL CHARGE SLOWLY 
‘COMPRESSOR IS OPERATED WITH LOWINO R-134a OR DUE TO COMPRESSOR “OFF.” PRODUCT 
REFRIGERANT OIL DAMAGE MAY OCCUR IF COMPRESSORS 
OPERATED WITH LOWINO R-134a OR 
AMBIENT ABOVE 50°F1 (0°C). REFRIGERANT OIL. 

AICIN RECIRC, LOW FAN. 

INSTALL GAUGE SET AND MONITOR LOW SIDE PRESSURE. 
DOES COMPRESSOR COME “ON” AT 296-337 kPa (43-49 psi) 
AND GO “OFF” AT 165 kPa +-7kPa (24 psi +- 1 psi)? 


[DOES COMPRESSOR MONITOR HIGH SIDE PRESSURE 

JCLUTCH ENGAGE? WHILE RUNNING ENGINE AT 1000 RPM FOR 
5 MINUTES. 

DOES SECONDARY FAN COME “ON” 

WHEN PRESSURE REACHES 1656 kPa + -140 

VES kPa (240 psi +-20 psi? 


TC 
JUMPER PRESSURE REPLACE PRESSURE NO} YES 


CYCLING SWATCH evCinG SNTCH fo LisTEN TO NUMBER OF TIMES COMPRESSOR | [sysTEMOK 
CYCLES IN 1 MINUTE. 

DOES COMPRESSOR CYCLE MORE THAN 
[DOES COMPRESSOR TIMES IN 1 MINUTE OR LESS? 

[CLUTCH ENGAGE? 


[MORE THAN 8 TIMES. [LESS THAN 8 TIMES. 
——— 
fe DISCHARGE SYSTEM. REPLACE 

Je CHECK FOR PLUGGED ORIFICE TUBE. PROGRAMMER IF 
[REPLACE PRESSURE REFERTO SECTION 18, | |e REPAIR AS REQUIRED. DTC 09 SETS AFTER 
CYCLING SWITCH. INSUFFICIENT COOLING TEST ORIVING. 
ICHART 8 FOR FURTHER 

DIAGNOSIS. 


11-9.93 
MS 12006-1C1 
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TOIGNITION 


HVAC 
PROGRAMMER 


AIC 
CLUTCH) 10 AMP 


5238 (REFER TO 8A-67) 


366 
TTGRN/ 
‘a BLK BA 


| ArcPnessURE CYCLING SwITCH AC HIGHPRESSURE 
I conTROL 1 LOSESAT 260-250kPa (41-51 Opens AT 3100 2 70 kPa 


i 
1 pray 1 OPENS AT 140-190 kPa (20-28 psi) (450 ¢ 10 psi) 


sia6 
cee ee ape 
[oF ssomx 
ae ss0aux ROUND 
sh [ea] 


AISCOMPRESSOR 20! 
59DKGRN 


AIC CLUTCH 
CONTROLRELAY 11-493 


9s 738e-1c1 
DTC 09 
LOW REFRIGERANT DETECTED 


(VIN J) 
Circuit Description: 

In the C.C.O.T. air conditioning system, a cycling low side pressure switch informs the HVAC programmer 
(via the CCM) of the direct operating condition of the compressor, (cycling). When the refrigeration system 
becomes low on refrigerant, the “ON/OFF” frequency of the cycling switch increases. If compressor “ON” time 
becomes too short, the programmer will trip a flag (flash LED) and shut the compressor “OFF” until system is 
recharged/repaired and battery reset. 


Important 
@ It is possible that the A/C programmer logic could be lost if the A/C Prog fuse, the A/C Clutch fuse or the 
negative battery cable are installed with the ignition in the “ON” position. Logic can be restored by 
removing the negative battery cable and reinstalling after 1 minute. 


DTC 09 Will Set When: The vehicle is moving at least 8.1 kp/h (5 mph) and the compressor “ON” time 
becomes too short. 

Action Taken: The HVAC programmer will set a DTC 09, flash the selected HVAC modes LED and shut the 
compressor “OFF.” 

DTC 09 Will Clear When: The vehicle is moving at least 8.1 kp/h (5 mph) and the compressor “ON” time is 
within a valid range. 

DTC Chart Test Description: Number(s) below Diagnostic Aids: Ifthe A/C system pressures are in 


refer to circled number(s) on the diagnostic chart. range after referring to HVAC diagnosis and DTC 09 
1. Clears the DTC 09. is still present after the vehicle has been driven, refer 
2. Checks for a leaking system. to SECTION 6E3 for further diagnosis. 


3. Checks the pressure cycling switch 
4. Checks for a plugged orifice tube. 
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[AMBIENT ABOVE 10°C (507) DTC 09 
EMONTORS Coe LOW REFRIGERANT DETECTED (VIN J) 


IGNITION “OFF.” 
REMOVE NEGATIVE BATTERY CONNECTION. 
INSTALL AFTER 1 MINUTE, 


REFER TO SECTION 18 FOR THE FOLLOWING: 
© ADD 1B. OF R-134a USING} 39500. 


NOTICE: SYSTEM WILL CHARGE SLOWLY DUE TO COMPRESSOR “OFF.” 
PRODUCT DAMAGE MAY OCCUR IF COMPRESSOR IS OPERATED WITH 
LOW/NO R-134a OR REFRIGERANT OIL. 


© LEAK CHECK SYSTEM. 


[NO LEAK FOUND. [LEAK FOUND 


ENGINE “OFF.” @ DISCHARGE SYSTEM INTO RECOVERY. 
CHARGE SYSTEM TO 310 kPa (45 psi) USING J 39500. STATION. 


NOTICE: systemWuLcHARGE SLOWLY OUE 0 REPAIRLEAK AND EVACUATE, 

‘COMPRESSOR “OFF.” PRODUCT DAMAGE MAY OCCUR IF x 

(COMPRESSOR IS OPERATED WITH LOW/NO R-134a OR NOTICE: SySTEM WILL CHARGE SLOWLY 

REFRIGERANT OIL. DUE TO COMPRESSOR “OFF.” PRODUCT 
DAMAGE MaY OELURIFCOMPRESSONES 

AMBIENT ABOVE 10°C (50°F). OPERATED WITH LOW/NO R-134a OR 

Aemnmene tourna Remceea 

DiSTALL GAUGE SET AND MONITOR LOW SIE PRESSURE. 

DOES COMPRESSOR COME “ON” AT 296-337 kPa (43-49 psi) 

AND GO “OFF” AT 172 kPa +-7kPa (25 psi +-1 psi)? 


DOES COMPRESSOR (@ “MONITOR HIGH SIDE PRESSURE 
CLUTCH ENGAGE? ‘WHILE RUNNING ENGINE AT 1000 RPM FOR 5 MINUTES. 
DOES SECONDARY FAN COME “ON” 

WHEN PRESSURE REACHES 1656 kPa +-140kPa (240 psi 
+-20 psi}? 


YES. 


Ve 


JUMPER PRESSURE REPLACE NO YES 


CYCLING SWITCH PRESSURE 
CYCLING ‘© LISTEN TO NUMBER OF TIMES SYSTEM 
Does compressor | | SWITCH. COMPRESSOR CYCLES IN 1 MINUTE. oK 


CLUTCH ENGAGE? DOES COMPRESSOR CYCLE MORE THAN 8 
TIMES IN 1 MINUTE OR LESS? 


MORE THAN 8 TIMES. [LESS THAN 8 TIMES. 
—— 


REPLACE PRESSURE REFER TO SECTION 1B, DISCHARGE SYSTEM. REPLACE 
CYCLING SWITCH. INSUFFICIENT © CHECK FOR PLUGGED ORIFICE PROGRAMMER IF 
COOLING CHART BFOR Tuse. DTCO9SETS AFTER 
FURTHER DIAGNOSIS. | | REPAIR AS REQUIRED. TEST DRIVING. 


11-493 
957396-1C1 
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HEATER AND A/C Bs Mourn HEATER AND A/C 
PROGRAMMER ceo Aauemel CONTROL HEAD 
*IEPG sa 


1440 ORN 
150 BLK 


$203 


‘8358 DK GRN 


835A DK GRN DATA LINE 
‘OUTPUT 


DATA LINE 
INPUT 


avour 
netenence [cr 431 ox cansoux [er] avournerenence 


en eh Important: 


©” SOME EARLY PRODUCTION VEHICLES 
seriatoata [10 }- goo TaN ce MAY HAVE ORN/BLK WIRES INSTEAD OF 
seriacoata | co } goo TaN TAMFOR CXT 800 iia 
DTC 10 OR” 
“SERIAL DATA” OR “E” AND “C” BUS FAILURE 
Circuit Description: 


The “Serial Data” lines carry data that passes between the CCM and the HVAC programmer. Terminals 
“C9” and C10” on the HVAC programmer. Communication between the HVAC programmer and HVAC control 
head take place over the "E” and “C” (Entertainment and Comfort) data lines, Terminals “C13” and “C14” on the 
HVAC programmer. Terminals "C4” and “C5” on the HVAC control head. 


DTC 10 Will Set When: The HVAC programmer does not receive CCM messages on the “Serial Data” line 
when they are expected. 


“.--" Will Be Displayed When: The HVAC control head does not receive "E” and "C” data from the HVAC 
programmer when expected after ignition is cycled “ON.” 


Action Taken: The HVAC programmer sets a DTC 10, flashes the selected HVAC modes LED and uses default 
serial data values-on a “Serial Data” malfunction. The HVAC control head displays "---” and the HVAC 
programmer defaults to defrost mode on an "E” and “C” bus failure. 


DTC 10 Will Clear When: The HVAC programmer receives valid "Serial Data.” 


“--." Will Clear When: The HVAC control head receives valid "E” and “C” communications. 
DTC Chart Test Description: Number(s) below 6. Checks for a short to B+ or functional HVAC 


refer to circled number(s) on the diagnostic chart. programmer 
1. Decides which serial data communication is c st at 
causing the malfunction. Diagnostic Aids: If the HVAC control head and 


2. Gathers information which will determine if there programmer are not communicating on the "E” and 
is a short to ground, short toB+ or anopencircuit. “C” bus, the HVAC programmer will default to defrost 


3. Checks for open "E” and "C” lines. with blower “ON.” For connector and intermittent 
A. Checks for a short to B+ in the “E” and “C” lines. problems, refer to “Intermittents and Poor 
5. Checks for a short to ground in the “E” and “C” Connections” in SECTION 8A-4- 


lines. 
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‘ALL DVM REFERENCES IN THE FOLLOWING CHART 
REFER TO THE J 39200 DIGITAL MULTIMETER AND 
‘THE J 35616-A TERMINAL TEST ADAPTOR KIT TOBE 
USED WHEN TESTING CONNECTOR TERMINALS. 


Q [acerca 


DTC 10 OR “--- 


“SERIAL DATA” OR “E” 
AND “C” BUS FAILURE 


IGNITION SWITCH “OFF.” 


IGNITION “ON.” 


NOTE VOLTAGE. 
ISITLESS THAN 1 VOLT? 


DISCONNECT UP HARNESS TO HVAC CONTROL HEAD CONNECTOR. 


CONNECT DVM ACROSS CONNECTOR TERMINALS “C4” AND “C2” (CIRCUIT GROUND). 


SEE 8A-50. 


Yes 


ai 


IGNITION SWITCH “OFF.” 


CONNECT DVM ACROSS CONNECTOR 
TERMINALS “C4” AND “C5”. 
© NOTE RESISTANCE, 


. 
© PULL “HVAC PROG” FUSE FROM FUSE PANEL. 


IS THE RESISTANCE GREATER THAN 5 OHMS? 


Yes 


NO 


WAS VOLTAGE GI 
THAN 10 VOLTS? 


VES 


a 


REATER 


CONNECT DVM ACROSS CONNECTOR 
TERMINALS “C4” AND "C2". 

NOTE RESISTANCE 

IS THE RESISTANCE GREATER THAN 5 
OHMS? 


Yes 


LOCATE 
AND REPAIR 
OPEN IN 
KT 835. 


No 


GROUND). 


1SITO VOLTS? 


© DISCONNECT UP HARNESS || CHECK UP 
CONNECTOR FROM HVAC HARNESS TO HVAC 
PROGRAMMER CONNECTOR. | | CONTROL HEAD 
CONNECT DVM ACROSS CONNECTOR, SEE 
CONNECTOR TERMINALS “DIAGNOSTIC 
13" AND "C12" (ciRcUIT || AIDS." IF 


NOTE VOLTAGE. THEN REPLACE 


CONNECTOR IS OK, 


HVAC CONTROL 
HEAD. 


YES 


on 


CHECK VP HARNESS TO HVAC 
PROGRAMMER CONNECTOR, SEE 
“DIAGNOSTIC AIDS.” IF 
CONNECTORS OK, THEN REPLACE 
HVAC PROGRAMMER. 


LOCATE 
AND REPAIR, 
SHORT TO 

GROUND IN 


cKT 835. 


LOCATE AND 


B+ INCKT 835. 


REPAIR SHORTTO | | PROGRAMMER. 


REPLACE HVAC 


113-93 
PS 18536 
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ON-VEHICLE SERVICE 


Important 

@ When the HVAC control head is first connected to 
power (or the battery connection is established) 
the system will perform a check routine lasting 
approximately two minutes. During this routine 
the air mix door actuator will cycle full travel in 
both directions learning the end positions. While 
this check routine is being performed, the 
remainder of the system will be non-functional. 
Following the completion of the check routine, the 
system will return to normal operation. 


BLOWER MOTOR AND COMPRESSOR 
CONTROL MODULE (C68) 


Remove or Disconnect 
T._ Negative battery cable. 


2. Module electrical connector. aaieuubi pane 
3. Screws retaining module. 
4. Module. INSTRUMENT PANEL HARNESS CONNECTOR 
HEATER AR SpnTROL ASSEMBLY 
Install or Connect py 
1. Module 1S5779-8¢ 
Hs Module setevs Figure 4- Control Assembly 
Tighten 2. Instrument panel accessory trim plate. Refer to 

Blower motor and compressor control module SECTION 8€. 

screws to 1.4 N-m (12 Ib. in.). 3. Negative battery cable. 
3. Module electrical connection. 
4: Negative battery cable, INSIDE AIR TEMPERATURE SENSOR 

Figure 5 

CONTROL HEAD ASSEMBLY . 
Figure 4 fe] Remove or Disconnect 


1. Negative battery cable. 

2. Right I/P lower trim panel. Refer to SECTION 8C. 
3. Right side knee bolster. Refer to SECTION 8C. 

4, Bolts retaining inside air temperature sensor to 
instrument panel carrier. 

Aspirator hose from sensor. 

Inside air temperature sensor electrical connector. 


| Remove or Disconnect 


1, Negative battery cable. 

2. Instrument panel accessory trim plate. Refer to 
SECTION 8C. 

3. Control head screws. 5 

4. Control head assembly by tipping head and 8 
disconnecting electrical connector. 

= Install or Connect 

Install or Connect T. Inside air temperature sensor electrical connector 

to instrument panel wiring harness. 


I Electrical connector to control head and install 


control head. 2. Aspirator hose to sensor. 
3. Bolts retaining inside air temperature sensor to 
Tighten instrument panel carrier. 
© Control head bolts to 1.9 N-m (17 Ib. in.) Al Tighten 


© Inside air temperature sensor bolts to 1.4 
m (12 Ib. in.) 
4. Right side knee bolster. Refer to SECTION 8C. 
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5. Right I/P lower trim panel. Refer to SECTION 8C. 
6. Negative battery cable. 


OUTSIDE AIR TEMPERATURE SENSOR 
Figure 6 


| Remove or Disconnect 


‘Negative battery cable. 
Outside air temperature sensor electrical 
connector. 

Bolt securing sensor to radiator upper support. 
Sensor by pulling wire and grommet through 
grommet opening in radiator upper support. 


ree 


ro) 


Install or Connect 
Feed wire and grommet through grommet opening 
in radiator upper support. 
2, Bolt securing outside air temperature sensor to 
radiator upper support. 


1 


al Tighten 
© Outside air temperature sensor bolt to 1.9 
N-m (17 Ib. in). 
3. Sensor electrical connector. 
4, Negative battery cable. 


OUTSIDE AIR TEMPERATURE SENSOR 


INSTRUMENT PANEL CARRIER ASSEMBLY 
INSIDE AIR TEMPERATURE SENSOR BOLT 
INSIDE AIR TEMPERATURE SENSOR 

INSIDE AIR TEMPERATURE SENSOR ASPIRATOR 
ASPIRATOR MUFFLER ASSEMBLY 


2] OUTSIDE AIR TEMPERATURE SENSOR NUT 


OUTSIDE AIR TEMPERATURE SENSOR CONNECTOR 


OUTSIDE AIR TEMPERATURE SENSOR BOLT 


FRONT CROSSBAR TIE MEMBER 


Sofetofaloreree 


ASPIRATOR DUCT ASSEMBLY 

MUFFLER ASSEMBLY RIVET RADIATOR UPPER SUPPORT 

HEATER CASE WITH CORE 95 6514.11 
ASPIRATOR HOSE Figure 6 - Outside Air Temperature Sensor 


Ms 8407-1€1 


Figure 5- Inside Air Temperature Sensor 
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HVAC PROGRAMMER 
See SECTION 1B for on-vehicle service procedure 

TEMPERATURE DOOR MOTOR 

Figure7 

fe] Remove or Disconnect 

T. Fuse box cover. 

2. Right side I/P trim panel. Refer to SECTION 8C. 

3. Right side I/P air outlet assembly. Refer to 
SECTION 8C. 

4. Right side I/P lower trim panel. Refer to 
SECTION 8C. 

5. Temperature door motor mounting screws. 

6. Temperature door motor electrical connector. 

7. Temperature door motor. 


NOTICE: DO NOT operate the temperature door 
motor when removed from the heater core case. 


[a] 2ABs oN Toe oF MoTOR ADAPTER 
SHOULD ALIGN AS SHOWN WITH 
DOOR IN FULL HOT POSITION 


‘TEMPERATURE DOOR MOTOR 


HEATER CASE 


SEAL 


en 


Doing so may cause damage to the temperature 
door motor. 


Inspect 


‘Temperature door for proper alignment. The slot 
on the temperature door shaft should align with 
the reference point on the heater case when the 
temperature door is in the full hot position as 
shown in Figure 8. If the temperature door shaft 
slot is not in proper alignment, replace the heater 
case/door assembly. 


Install or Connect 


Temperature door motor electrical connector. 
‘Temperature door motor and mounting screws. 
Right side I/P lower trim panel. Refer to 
SECTION 8C. 

Right side I/P air outlet assembly. Refer to 
SECTION 80. 


(MS 6822-1C1 


Figure 7 - Heater Case With Temperature Door Motor 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ELECTRONIC AUTOMATIC AIR CONDITIONING 1C-27 


SPECIFICATIONS 
FASTENER TIGHTENING 


Blower Motor and Compressor 

Control Module ....-.- 1.4N-m(121b. in.) 
Control Head Assembly 

Bolts seeeee 
Inside Air Temperature 

Sensor Bolts .....--+-- 1.4N-m(12Ib. in.) 
Outside Air Temperature Sensor 

Bolt .eeeeeeeeeeees L9N-m(I7Ib. in.) 


++ 19N-m(17 1b. in.) 


(2) suntoao TEMPERATURE SENSOR 
Z] CONNECTOR (SUNLOAD TEMPERATURE SENSOR) 


(3) wwosnieto verRosTer NOZZLE GRILLE 
[1 tanness connector 
[E] verte ram pan 


Figure 8- Sun Load Sensor 


5. Right side /P trim panel. Refer to SECTION 8C. 
6. Fuse box cover. 


SUN LOAD TEMPERATURE SENSOR 
Figure & 


Remove or Disconnect 
T, Negative battery cable. 
2. Instrument panel grille from instrument panel. 
3. Sun load sensor from the instrument panel wiring 
harness. 
4, Sun load sensor from the instrument panel grille. 


Install or Connect 
Sun load sensor to the instrument panel grille. 
2, Sun load sensor connector to the instrument panel 
wiring harness. 
Instrument panel grille to the instrument panel 
Negative battery cable 


re 
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BLANK 
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SECTION 1D 


10PA17/10PA20 AIR CONDITIONING 
COMPRESSOR OVERHAUL 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may 
be used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. 
The correct torque value must be used when installing fasteners that require it. If the above conditions 
are not followed, parts or system damage could result. 


CONTENTS 


General Description 1D-1 
Diagnosis 1D-1 
Handling of Compressor Oil 1D-2 


1D-2 
1D-2 
1D-2 
1D-2 
1D-3 


Contamination of Compressor Oil . 
Magnetic Clutch Inspection . 
On-Vehicle Service .... 
Pressure Plate (VIN P) 
Pressure Plate (VIN J) . 


GENERAL DESCRIPTION 


The primary purpose of the compressor unit is to 
draw low pressure vapor from the evaporator and 
compress it into high temperature, high pressure 
vapor. The secondary purpose of the compressor is to 
circulate refrigerant through the condenser under the 
different pressures required for proper operation. 

The compressor is belt driven by the engine 
crankshaft through a clutch pulley. Rotation of the 
compressor shaft operates the pistons that draw 
refrigerant vapor into the suction cavity on the intake 
strokes. On the compression strokes, the vapor is 
compressed into the discharge cavity and flows out the 
connector assembly into the discharge line. 

The 10PA17 and 10PA20 compressors are 
conventional swashplate compressors with five double- 
ended pistons. The body of the compressor is made of 
aluminum to reduce weight. The 10PA20 compressor 
is used in combination with the (VIN P) engine. The 
10PA17 compressor is used in combination with the 
(VIN J) engine. 


Rotor Assembly (VIN P) 

Rotor Assembly (VIN J) . 

Stator Assembly (VIN P) 
specifications ... 

Lubricant Specifications . 

Tightening Specifications 
Special Too! 


DIAGNOSIS 


Compressor malfunction will appear in one of four 
ways; noise, seizure, leakage, or low discharge 
pressure. Resonant compressor noises are no cause for 
alarm; however, irregular noise or rattles may 
indicate broken parts or excessive clearances due to 
wear. To check seizure, de-energize the magnetic 
clutch and check to see if the drive plate can be 
rotated. If rotation is impossible, the compressor is 
seized. Low discharge pressure may be due to a faulty 
internal seal or a restriction in the compressor. Low 
discharge pressure may also be due to an insufficient 
refrigerant charge or a restriction elsewhere in the 
system. These possibilities should be checked prior to 
servicing the compressor. If the compressor is 
inoperative, but is not seized, check to see if current is 
being supplied to the magnetic clutch coil terminals. 
Also, check to see if the air conditioning system has a 
sufficient refrigerant charge. Refer to SECTION 8A 
for checking the magnetic clutch coils. Refer to 
SECTION 1B for checking the refrigerant charge 
capacity 
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[1] COMPRESSOR SHAFT BOLT 
[2] RETAINING RING 
ROTOR 


COMPRESSOR 


SHIM 
STATOR 
PRESSURE PLATE 


Figure 1- Magnetic Clutch Assembly 


HANDLING OF COMPRESSOR OIL 


A. The oil should be free from moisture, dust, metal 
powder, etc., and taken from a tightly sealed 
container. 

B. Donot mix with other oil. 

C. The water content in the oil increases when 
exposed to the air for several hours, therefore, seal 
the container from exposure to air immediately 
after use. 


CONTAMINATION OF COMPRESSOR OIL 


Unlike most engine oils, no cleaning agent is 
added to compressor oil. Even if the compressor runs 
for a long period of time (approximately 1 season), the 
oil never becomes contaminated as long as there is 
nothing wrong with the compressor or its method of 
use. If the oil is contaminated from exposure to air or 
debris in the system, the air conditioning system must 
be flushed and new oil must be added 


MAGNETIC CLUTCH INSPECTION 


Inspect 

Clutch assembly components for signs of oil and 
water. 

Measure 


Resistance of stator coil between clutch lead wire 

and ground using an ohmmeter. 

- Standard resistance should be 3.6 ohms at 
21°C (70°F). 


ON-VEHICLE SERVICE 


When servicing the compressor, keep dirt or 
foreign material from getting on or into the 
compressor parts and system. Clean tools and a clean 


work area are important for proper service. The 
compressor connections and the outside of the 
compressor should be cleaned before any on-vehicle 
repair, or before removal of the compressor. The parts 
must be kept clean at all times, and any parts to be 
reassembled should be cleaned with trichloroethane, 
naphtha, kerosene or equivalent solvent and dried 
with dry air. Use only lint-free cloths to wipe parts. 

Minor repair procedures may be done on the 
vehicle without discharging the system. Major repair 
procedures require that the system be discharged of 
refrigerant. 

The procedures described below have been 
prepared in order of accessibility of the components. 
Some of the procedures listed below will require that 
the air conditioning compressor be removed from the 
vehicle, depending upon engine application. This 
information will be noted prior to the start of the 
procedure. When the compressor is removed from the 
vehicle for servicing, the oil remaining in the 
compressor should be discarded and new refrigerant 
oil added to the compressor. 


PRESSURE PLATE (VIN P) 
Figures 1 through 3 


Tool Required: 
J. 33027-A Clutch Hub Holding Tool 


Remove or Disconnect 
‘Negative battery cable. 

Air intake duct. 

Serpentine drive belt. 

Discharge air conditioning system. 
SECTION 1B. 

Compressor refrigerant hose from compressor. 
Compressor shaft bolt using J 33027-A and a 
socket. 


Tr 
2 
3. 
4. 


Refer to 


oe 
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7. Pressure plate, working the pressure plate from 
side to side and pulling forward. 


NOTICE: 

If pressure plate is stuck to the shaft, 
procedure may be done with the use of a M8 x 1.25 
serew ground to a point and a pressure plate 
holding tool J 33027-A. 

© Hold pressure plate with J 33027-A. Thread a 
M8 x 1.25 screw into pressure plate center. Turn 
serew and extract pressure plate. 


8. Shim from pressure plate. 


Install or Connect 


Shim to pressure plate. 
Pressure plate. 

Compressor shaft bolt using J 33027-A and a 
socket. 


Tighten 
Compressor shaft bolt to 13 N-m (10 Ib. ft.). 


4. Check clearance between the pressure plate and 
rotor using a thickness gage. 


Adjust 
If clearance is not within 0.5 mm + 0.15 mm 
(0.02 in. + 0.006 in.), add or reduce the 
number of shims to obtain the standard 
clearance. 
5. Compressor refrigerant hose and new seal 
washers. 
* Coat new seal 
refrigerant oil. 


Tighten 

@ Compressor hose bolt to 35 N-m (25 Ib. ft.). 
Serpentine drive belt. 

Air intake duct. 

Negative battery cable. 

Evacuate and charge air conditioning. system. 
Refer to SECTION 1B. 


PRESSURE PLATE (VIN J) 
Figures 1 through 3 


err 


washers with clean 525 


PerD 


Tool Required: 
J 33027-A Clutch Hub Holding Tool 


ic Remove or Disconnect 
Negative battery cable. 

2 Air intake duct. 

3. Throttle body extension. 

6A2A. 

Serpentine drive belt. 

Drain cooling system. Refer to SECTION 6B. 


Refer to SECTION 


ae 


Radiator inlet pipe. 

Compressor shaft bolt using J 38027-A and a 
socket. 

8. Pressure plate, working the pressure plate from 
side to side and pulling forward. 


Pe 


NOTICE: 

© If pressure plate is stuck to the shaft, 
procedure may be done with the use of a M8 x 1.25 
screw ground to a point and a pressure plate 
holding tool J 33027-A. 

@ Hold pressure plate with J 33027-A. Thread a 
M8 x 1.25 screw into pressure plate center. Turn 
serew and extract pressure plate. 


9. Shim from pressure plate. 


Install or Connect 

T, Shim to pressure plate. 

2. Pressure plate. 

3. Compressor shaft bolt using J 33027-A and a 
socket. 


Tighten 


© Compressor shaft bolt to 13 N-m (10 Ib. ft.). 
4. Check clearance between the pressure plate and 
rotor using a thickness gage. 


Adjust 
@ Ifclearance is not within 0.5 mm + 0.15 mm 
(0.02 in. + 0.006 in.), add or reduce the 
number of shims to obtain the standard 
clearance. 
5. Radiator inlet pipe. 
6. Serpentine drive belt. 
7. Throttle body extension. 
GA2A. 
8. Air intake duct. 
9. Negative battery cable. 
10. Refill cooling system. Refer to SECTION 6B. 


ROTOR ASSEMBLY (VIN P) 
Figures 1 through 3 


Refer to SECTION 


Tool Required: 
J 33027-A Pressure Plate Holding Tool 


Remove or Disconnect 


‘Negative battery cable. 

Air intake duet. 

Serpentine drive belt. 

Discharge air conditioning system. Refer to 
SECTION 1B 

Compressor refrigerant hose from compressor. 
Compressor shaft bolt using J 33027-A and a 
socket 


Be boy 


bak! 
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7. Pressure plate, working the pressure plate from 
side to side and pulling forward. 


NOTICE: 

© If pressure plate is stuck to the shaft, 
procedure may be done with the use of a M8 x 1.25 
screw ground to a point and a pressure plate 
holding tool J 33027-A. 

© Hold pressure plate with J 33027-A. Thread a 
M8 x 1.25 screw into pressure plate center. Turn 
screw and extract pressure plate. 


Shim from pressure plate. 
Retaining ring securing rotor. 


NOTICE: Be careful not to damage the pulley 
when tapping on the rotor. 


om 


10. Tap rotor off the shaft using a plastic hammer. 


bd Install or Connect 


~ Rotor on compressor shaft. 

Retaining ring to secure rotor. 

Shim to pressure plate. 

Pressure plate. 

Compressor shaft bolt using J 33027-A and a 
socket. 


Tighten 


© Compressor shaft bolt to 13 N-m (10 Ib. ft.). 
6. Check clearance between the pressure plate and 
rotor using a thickness gage. 


Adjust 


If clearance is not within 0.5 mm + 0.15 mm 
(0.02 in. + 0.006 in.), add or reduce the 
number of shims to obtain the standard 


eR 


clearance. 
7. Compressor refrigerant hose and new seal 
washers. 
© Coat new seal washers with clean 525 
refrigerant oil. 


Tighten 
@ Compressor hose bolt to 35 N-m (25 Ib. ft.). 

8. Serpentine drive belt. 

9. Air intake duct. 

10. Negative battery cable. 

11. Evacuate and charge air conditioning system. 
Refer to SECTION 1B. 


PRESSURE PLATE HOLDER 
[Z compaesson 


PRESSURE PLATE 
SOCKET 


956957-1D4 
Figure 2 - Removing Pressure Plate - Typical 


SHIM 
[2] pressure PLATE 


Figure 3 - Shim Placement 


ROTOR ASSEMBLY (VIN J) 
Figures 1 through 3 


Tool Required: 
J 33027-A Pressure Plate Holding Tool 


Remove or Disconnect 


I, Negative battery cable. 

2. Air intake duct. 

3. Throttle body extension. 
6A2A. 

4, Serpentine drive belt. 

5. Drain cooling system. Refer to SECTION 6B 

6. 

7 


Refer to SECTION 


Radiator inlet pipe. 
Compressor shaft bolt using J 33027-A and a 
socket. 

8. Pressure plate, working the pressure plate from 
side to side and pulling forward. 


NOTICE: 

© If pressure plate is stuck to the shaft, 
procedure may be done with the use of a M8 x 1.25, 
screw ground to a point and a pressure plate 
holding tool J 33027-A. 
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© Hold pressure plate with J 33027-A. Thread a 
M8 x 1.25 screw into pressure plate center. Turn 
screw and extract pressure plate. 


9. Shim from pressure plate. 
|. Retaining ring securing rotor. 


ei 
Ss 


NOTICE: Be careful not to damage the pulley 
when tapping on the rotor. 


11. Tap rotor off the shaft using a plastic hammer. 
Fd Install or Connect 


‘Rotor on compressor shaft. 

. Retaining ring to secure rotor. 

Shim to pressure plate. 

|. Pressure plate. 

Compressor shaft bolt using J 33027-A and a 
socket. 


Tighten 


Compressor shaft bolt to 13 N-m (10 lb. ft.). 
6. Check clearance between the pressure plate and 
rotor using a thickness gage. 


Rw 


Adjust 


If clearance is not within 0.6 mm + 0.15 mm 
(0.02 in. + 0.006 in.), add or reduce the 
number of shims to obtain the standard 
clearance. 

7. Radiator inlet pipe. 

8. Serpentine drive belt. 

9. Throttle body extension. 
6A2A. 

10. Air intake duet. 

11. Negative battery cable. 

12. Refill cooling system. Refer to SECTION 6B. 


Refer to SECTION 


STATOR ASSEMBLY (VIN P) 
Figures 1 through 3 


Remove or Disconnect 


T, Rotor. Refer to “Rotor Assembly” in this section. 
2. Stator lead wire from compressor housing. 

8. Retaining ring securing stator. 

4. Stator. 


b4 Install or Connect 

T_ Stator. 

2. Retaining ring to secure stator. 

3. Stator lead wire to compressor housing. 


4. Rotor. 
SPECIFICATIONS 

LUBRICANT SPECIFICATIONS 

Lubricant ... Polyalkylene Glycol (PAG) 
Synthetic Refrigerant Oil, 
GM P/N 12345923 or 
equivalent 

TIGHTENING SPECIFICATIONS 

Compressor Shaft Bolt ......... 13 Nem (10 Ib. ft.) 

Compressor Mounting 

Bolts ... 26 Nem (19 Ib. ft.) 


Compressor Hose Bolt 35 Nem (25 Ib. ft.) 


SPECIAL TOOL 


333027-0 


PRESSURE PLATE HOLDING TOOL 


RC1006-10.¥.A 
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SECTION 3 


STEERING, SUSPENSION, TIRES AND 
WHEELS 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 


followed, parts or system damage could result. 


CONTENTS 


Steering, Suspension, Tires and Wheels Diagnosis 


Wheel Alignment . 
Power Steering Gear and Pump 
Power Steering Gear and Pump Unit Repair 
Power Steering Pump Unit Repair 
Front Suspension . 
Rear Suspension 

Tires and Wheels . 
Steering Wheel and Column On-Vehicle Service 
Tilt Steering Column - Unit Repair - SIR 
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STEERING, SUSPENSION, TIRES AND 
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Steering Column . 
Lock System . 
Column 
Turn Signal Switch 
Ignition Switch 
Key Reminder . 
Dimmer Switch 


GENERAL DESCRIPTION 


Since the problems encountered in steering, 
suspension, tires and wheels involve several systems, 
all related systems must be considered when 
diagnosing a fault. To avoid using the wrong 
symptom, always road test the vehicle first. Proceed 
with the following preliminary checks and correct any 
substandard conditions which are found. 


Seal Replacement Recommendations . 
Power Steering System Test Procedure 
Shock Absorbers .. 


Tires 
Vibrations . 
Sealed Wheel Bearings 
Trim Height - Suspension an 


Special Tools ... 


Steering Gear and Pump Leaks .. 


On-Vehicle Checks 


Rocker Panel to Ground 


Inspect 

"Tires for wrong pressure and uneven wear. 

Joints from the column to the steering gear for 
loose connectors or wear. 

Front and rear suspension, and the steering gear 
or linkage for loose or damaged parts. 
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@ = Out-of-round or out-of-balance tires, bent wheels, Hard Steering 
and loose and/or rough hub and bearing 
assemblies. 

© Power steering system for leaks. Also check the 
power steering fluid level and the serpentine drive 
belt tension. Refer to SECTION 6B for belt 4 
inspection. > 

. 
. 


GENERAL DIAGNOSIS 
Vehicle Pulls (Leads) 


Inspect 


Hydraulic system - Perform test with gage 
J5176-D or J 25323-A. 

Steering gear adjustment. 

Bind or catch in steering gear. 

Loose steering gear mounting. 

Low fluid level. 


Too Much Play in Steering 


Inspect Inspect 
@ Mismatched or uneven tires. Loose steering gear mounting. 
Broken or sagging springs. Joints from column to steering gear loose or worn. 
e Radial tire lateral force. @ Steering gear adjustment. 
@ Front wheel alignment. ¢@ Loose hub and bearing assembly. 
@ Steering gear valve off center (unbalanced). 
@ Front brakes dragging. Shimmy, Shake or Vibration 
Abnormal or Excessive Tire Wear Inspect 

ire or wheel out of balance. 

Inspect @ Excessive wheel runout. 
© Tire out of balance. © Excessive loaded radial runout of tire and wheel 
© Wheel alignment. assembly. 
© Tires not rotated at proper intervals, © Worn hub and bearing assembly. 
@ Hard driving. Worn lower ball studs. 

. @ Worn tie rod ends. 
Scuffed Tire © Excessive wheel stud runout. 
© Wheel trim imbalance. 

Inspect @ Excessive brake rotor imbalance. 
@ Incorrect toe-in or camber adjustment. 
© Excessive speed in turns. Wheel Tramp 
Suspension arm bent or twisted. 

Inspect 
Cupped Tires @ Tire or wheel out of balance. 
@ Improper shock absorber action, 

a] Inspect © Excessive tire or wheel runout. 
© Faulty shock absorbers. i 
% Wheel alignment. Abnormal Noise, Front End 
@ Worn hub and bearing assembly. 
© Excessive tire or wheel runout. Bl Inspect 
© Worn tie rod end. Loose suspension nuts/bolts. 
@ Worn upper or lower ball stud. Faulty shock absorbers or mountings. 


. © Loose stabilizer shaft assembly. 
Low or Uneven Trim Height Worn control arm bushings or tie rod ends. 
© Spring improperly positioned. 
Inspect @ Loose wheel nuts. 
© Broken or sagging springs. © Damaged suspension components. 
© Incorrect spring. Lack of lubrication - ball stud/tie rod end. 
© Overloaded vehicle. @ Steering gear adjustment. 
@ Low tire pressure. 
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Body Leans or Sways in Corners 


Inspect 

Loose stabilizer shaft. 

Faulty shock absorbers or mounting. 
Broken or sagging springs. 

Overloaded vehicle. 

Non-functioning selective ride suspension. 


Ride Too Soft 


Inspect 


Faulty shock absorbers. 
© Incorrect or sagging springs. 
© Non-functioning selective ride suspension. 


Ride Too Harsh 


fea] Inspect 


Heavy duty suspension package. Inform owner. 
Incorrect springs. 
Incorrect shock absorbers. 
@ Non-functioning selective ride suspension. 
@ Tires over-inflated. 


Suspension Bottoms 


be Inspect 


© Incorrect, broken or weak springs. 
© Faulty shock absorbers. 
@ Overloaded vehicle. 


“Dog Tracking” 


Inspect 


@ Incorrect rear toe. 
@ Faulty or bent rear suspension component. 
© Suspension/body misalignment. 


Poor Returnability 


Inspect 

Lack of lubrication - ball studs and tie rod ends. 
Bind in ball studs. 

Bind in steering column. 

Front wheel alignment. 

Sticking control valve assembly. 

Steering gear adjustment. 

Lower coupling binding on steering gear. 

Worn or damaged steering gear valve bearing 
assembly. 


eoccccce 


Wander or Poor Steering Stability 
Inspect 


@ Mismatched or uneven tires. 


Front wheel or rear wheel alignment. 
@ Loose stabilizer shaft. 
Broken or sagging spring. 
@ Steering gear adjustment. 
Faulty selective ride suspension. 


Erratic Steering When Braking 


Inspect 

‘Warped brake rotors. 

Broken or sagging springs. 

Incorrect or uneven caster. 

Leaking caliper. 

Worn hub and bearing assembly. 

Worn or damaged upper/lower control arm or 
bushings. 


Steering Wheel Kick-Back 


Inspect 


Air in power steering system. 
Loose steering gear mounting. 

Joints from column to steering gear loose or worn. 
Tie rod ends loose. 

Worn or missing control valve assembly or spring. 
Worn hub and bearing assembly. 

e Steering gear adjustment. 


° 
. 
. 
. 


Steering Wheel Surges or Jerks 


ial Inspect 


Hydraulic system - Perform pressure test with 
gage J 5176-D or J 25323-A. 

Sluggish steering gear valve. 

Loose serpentine drive belt. 

‘Worn or damaged steering gear. 

‘Worn or damaged power steering pump. 


POWER RACK AND PINION STEERING GEAR 


Hissing Noise 


Inspect 

‘here is some noise in all power steering systems. 
One of the most common is a hissing sound when 
the steering wheel is turned and the vehicle is not 
moving. This noise will be most evident when 
turning the wheel while the brakes are applied. 
There is no relationship between this noise and 
steering performance. 


Rattle or Chucking Noise 


Inspect 
Pressure hose touching other parts of vehicle. 
@ Inner or outer tie rods loose. 
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© Loose steering gear mounting. 
© Rack bearing adjustment loose. 


Excessive Wheel Kickback or Loose Steering 


Inspect 

‘Air in power steering system. 

Worn hub and bearing assembly. 

Joints from column to steering gear loose. 
Loose inner or outer tie rods. 

Loose steering gear attachments. 

Loose thrust bearing preload adjustment. 


Poor Return of Steering Wheel To Center 


ial Inspect 


Front wheel alignment. 
Worn hub and bearing assembly. 
@ Joints from the column to the steering gear 
binding or loose. 
Steering shaft bearings tight or frozen. 
Steering gear adjustments. 
Sticking or plugged steering gear valve. 
Inner or outer tie rods binding or bent. 
Ball stud binding. 
Steering wheel rubbing against turn signal 
housing. 
© Steering column shaft seal rubbing against 
steering shaft. 
© Power steering gear valve seals leaking. 
© Power steering gear valve bearings. 


Momentary Increase in Effort When Turning 
Wheel Fast to Right or Left 


Inspect 


@ High internal leakage in pump or gear. 
© Insufficient belt tension. 


Steering Wheel Surges or Jerks When 
Turning With Engine Running (Especially 
During Parking) 


Inspect 
Insufficient pump pressure. 
Sticky steering gear valve. 
Insufficient belt tension. 
Low engine idle. 
Low fluid level. 


Hard Steering or Lack of Assist (Especially 
During Parking) 
Inspect 


© Low fluid level. 
© Brakes applied while turning steering wheel. 


Joints from column to steering gear loose. 
Sticky steering gear valve. 

Insufficient pump pressure. 

Excessive internal pump leakage. 
Excessive internal steering gear leakage. 
Low engine idle. 

Insufficient belt tension. 


eccccce 


POWER STEERING PUMP 


Foaming Milky Power Steering Fluid, Low 
Fluid Level, and Possible Low Pressure 


Inspect 


© This can be caused by air in the fluid, and loss of 
fluid due to internal pump leakage, causing 
overflow. Check for leak and correct. . Bleed 
system. Extremely cold temperatures will cause 
system aeration if the fluid level is low. If fluid 
level is correct, and pump still foams, remove 
pump. Check for internal leakage. 


Low Pressure Due to Steering Pump 


(oa Inspect 


Control valve assembly stuck or inoperative. 
: Pressure plate not flat against cam ring. 
Extreme wear of cam ring. 
Scored pressure plate, thrust plate or rotor. 
Vanes sticking in rotor slots. 
Cracked or broken thrust or pressure plate. 
High internal leakage. 
‘Worn or damaged internal seals. 


eooe 


Low Pressure Due to Steering Gear 


Inspect 


© Scored housing bore. 
© Leakage at valve rings or seals. 


Growling Noise in Steering Pump 


ia Inspect 


Excessive backpressure in hoses or steering gear 
caused by restriction. 

© Scored pressure plates, thrust plate or rotor. 
Worn cam ring. 

© Loose pump mounting bolt. 


Groaning Noise in Steering Pump 
Inspect 

‘Air in fluid. 

Low fluid level. 

© Pump mounting loose. 

© Pressure line contacting body parts. 
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Rattling Noise in Steering Pump 


iad} Inspect 


e@ Vanes sticking in rotor slots. 
Vane improperly installed. 
@ Damaged ball bearing. 


Whining Noise in Steering Pump 


Inspect 
@ Low fluid level. 
Pump shaft bearing scored. 
© Scored pressure plates and vanes. 


STEERING COLUMN 
Lock System 
Will Not Unlock 


Pl Inspect 
‘Damaged lock bolt. 
Damaged lock cylinder. 
Damaged housing. 
Damaged rack. 
Damaged sector. 
Shear flange on sector shaft collapsed. 
‘Worn or damaged key. 
© Damaged or misadjusted park lock cable. 


Will Not Lock 


Inspect 


Broken or worn lock bolt spring. 
Damaged lock cylinder. 

Burr on lock bolt. 

Damaged housing. 

Damaged rack. 

Interference between bowl and rack coupling. 
Damaged sector. 

Ignition switch stuck. 

Actuator rod restricted. 

Sector installed incorrectly. 

Worn or damaged key. 

@ Park lock cable damaged or misadjusted. 


High Lock Effort 


{ial Inspect 


‘Damaged lock cylinder. 
© Damaged ignition switch. 
© Broken or deformed rack preload spring. 
@ Burrs on sector, rack, housing, support or actuator 
rod coupling. 


Damaged rack. 
Extreme misalignment of housing to cover. 
Distorted coupling slot in rack. 

Bent actuator rod. 

Bent ignition switch mounting bracket. 
Restricted actuator rod. 

Improper ignition switch adjustment. 
Bent sector shaft. 


woecccce 


Will Stick in “START” 


Inspect 


ctuator rod deformed. 
@ Check items under “High Lock Effort.” 


Key Cannot Be Removed in “OFF-LOCK” 


Inspect 


Damaged lock cylinder. 
© Damaged rack. 
@ Ignition switch is not set correctly. 


High Effort on Lock Cylinder Between “OFF” 
and "OFF-LOCK 


Inspect 
Distorted rack. 


Lock Cylinder Can Be Removed 


Inspect 
@ Lock cylinder retaining screw missing. 


Loc Be poe ae Shaft Lock in “OFF” Position 
an 


Inspect 
@ Ignition switch is not set correctly. 


Column 


Noise In Column 


¢ Joints from the column to the steering gear are 
loose. 

Column not correctly aligned. 

Horn contact ring not lubricated 

Lack of grease in bearings. 

Lower or upper steering shaft bearing worn or 
damaged. 

© Loose sight shields. 

© Shaft lock snap ring not seated. 

@ Spherical joint not lubricated. 


ecce 
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High Steering Shaft Effort 


Inspect 


‘Column assembly misaligned. 
Damaged upper or lower bearing. 
© Tight intermediate steering shaft universal joint. 
© Improperly installed or deformed dust seal. 


Lash in Steering Column 


Inspect 


Column upper or lower bracket mounting bolts 

loose. 

Column upper bracket capsules sheared. 

Loose shoes in housing. 

Loose tilt head pivot pins. 

Loose shoe lock pin in support. 

Loose support screws. 

Column upper or lower bracket to jacket welds 

broken. 

© Loose lower bracket to adapter and bearing 
assembly mounting screws. 

© Upper bearing inner race not properly seated. 


eoccce 


Steering Wheel Loose 


Inspect 


© Excessive clearance between holes in support or 
housing and pivot pin diameters. 

Damaged or missing anti-lash spring in spheres. 

© Upper bearing not seated in housing 

© Upper bearing inner race seat missing or not 
properly seated. 

¢ Loose support screws. 

Bearing preload spring missing or broken. 

© Loose steering wheel retaining nut. 


Steering Wheel Loose (Every Other Tilt 


Inspect 


@ Loose fit between shoe and shoe pivot pin. 
@ Shoe not free in slot. 


Steering Column Not Locking in Any Tilt 
Position 


Inspect 


Shoe seized on its pivot pin. 
@ Shoe grooves may have burrs or dirt. 
© Shoe lock spring weak or broken. 


Steering Wheel Fails to Return to Top Tilt 
Position 


Inspect 


Pivot pins are bound up. 
Wheel tilt spring is broken or weak. 

Turn signal switch wires too tight. 

‘The SIR steering wheel may not automatically tilt 
to the top two or three positions due to the mass of 
the wheel. 


Noise When Tilting Column 


Inspect 


Upper tilt bumpers worn. 
Tilt spring rubbing in housing. 
© Housing cover rubbing on instrument panel. 


Housing Scraping on Bowl 


Inspect 


@ Bow! bent or not concentric with hub. 
© Cover and housing and cap not properly installed. 


Turn Signal Switch 


This diagnosis covers mechanical problems only 
For turn signal switch electrical diagnosis, see 


SECTION 8A. 
Turn Signal Will Not Stay in Turn Position 


Inspect 

© Foreign material or loose parts impeding 
movement of yoke or switch out of adjustment. 

© Broken or missing detent or canceling spring. 

© Faulty switch. 

@ Steering shaft positioned incorrectly. 

@ Steering gear tie rods not balanced left to right. 


Turn Signal Will Not Cancel 


@ Loose switch mounting screws or switch out of 
adjustment. 

© Switch or anchor bosses broken. 

© Broken, missing or out of position detent, return or 
canceling spring. 

Uneven or incorrect canceling cam to canceling 
spring interference. 

© Steering shaft positioned incorrectly. 


Turn Signal Difficult to Operate 


Inspect 
@ Signal switch arm loose. 
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© Yoke broken or distorted. Replace switch. 
‘© Loose or misplaced springs. 

© Foreign material. 

@ Loose switch mounting screws. 

© Steering shaft positioned incorrectly. 


Turn Signal Will Not Indicate Lane Change 


Inspect 

@ Broken lane change pressure pad or spring hanger 
or pivot assembly pin preload spring. 

Broken, missing or misplaced lane change spring. 

@ Jammed base or wires. 

@ Steering shaft positioned incorrectly. 


Hazard Switch Cannot Be Turned “OFF” 


Inspect 

© Foreign material between hazard support 
canceling leg and yoke. 

© If no foreign material is blocking function of 
switch, replace turn signal switch. 


Hazard Switch Will Not Stay “ON” or 
Difficult to Turn “OFF” 


Inspect 

ose turn signal switch. 
Interference with other components. 
© Foreign material interference. 

@  Ifnone of the above, replace switch. 


No Turn Signal Lamps 


Blown fuse. 

Electrical failure in chassis harness. 

Burned out bulb. 

Inoperative turn signal flasher. 

Loose chassis/switch connector. Disconnect switch 

to harness connector (below column). Connect new 

switch and operate switch by hand. 

A. If lamps now operate normally, signal switch 
is faulty. 

B. Iflamps do not operate, refer to SECTION 8A. 


Turn Indicator Lamps “ON,” But Not Flashing 


Inspect 
© Turn signal switch not fully into lane change 
position. 
© Inoperative turn signal flasher. 
@ Lamp sockets and/or bulbs. 


Chassis to switch connection. 

Inoperative turn signal switch. 

Burned out front or rear turn signal bulb. 

Open ground circuit. 7 

To determine if turn signal switch is faulty, 

substitute new switch into circuit and operate 

switch by hand. 

A. If the lamps operate normally, signal switch 
should be replaced. 

B. If lamps do not operate, refer to SECTION 8A. 


Front or Rear Turn Signal Lamps Not Flashing 


Inspect 


© Blown fuse. 
© Burned out or damaged turn signal bulb. 
© Faulty ground circuits. 
© Loose chassis to column connector. Disconnect 
switch to harness connector (below column). 
Connect new switch and operate switch by hand. 
A. If turn signal lamps are now “ON” and flash, 
turn signal switch is inoperative. 
B. If lamps do not operate, refer to SECTION 8A. 


Turn Indicator Panel Lamp Not Flashing 


Inspect 

‘Burned out bulb. 

© Open ground in wiring harness from front turn 
signal bulb socket to indicator lamps. Refer to 
SECTION 8A. 


Stop Lamp Not “ON” When Turning 


‘Loose chassis to switch connection. 

e Disconnect switch to harness connector. Connect 

new switch into system and operate switch by 

hand. 

A. If stop lamp works with switch in the tun, 
position , signal switch is inoperative. 

B, If stop lamp does not work, refer to SECTION 
8A. 


Turn Signal Lamps Flash Very Slowly 


Inspect 

‘Loose harness to switch connection. 

Disconnect switch to harness connector. Connect 
new switch into system and operate switch by 
hand. 

A. If flashing occurs at normal rate, the signal 
switch is inoperative. 
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B. If the flashing rate is still extremely slow, 
check flasher, bulbs and sockets. Check socket 
ground wire. 

C. Check for open wire harness. 


Hazard Flasher Lamps Will Not Flash - Turn 
Signal Functions Normally 


Blown fuse. 

Inoperative hazard warning flasher. 

Loose harness to switch connection. 

Disconnect switch to harness connector. Connect 

new switch into system. Depress the hazard 

warning button and observe the hazard warning 

lamps. 

A. If the lamps now work normally, the turn 
signal switch is faulty. 

B. Ifthe lamps do not flash, check wiring harness. 
Refer to SECTION 8A. 


Ignition Switch 


Electrical System Will Not Function 


Inspect 


Damaged ignition switch. 
Ignition switch not adjusted properly. 

Check for ECM DTC 46. See SECTION 6E3. 
Loose connection in ignition system. 

See SECTION 9D. 


Switch Will Not Actuate Mechanically 


Inspect 

© Damaged ignition switch. 

© Switch actuator rod binding. 
Switch Cannot Be Set Correctly 


Inspect 

‘Switch actuator rod deformed. 

@ Sector to rack engaged in wrong tooth. 
© Faulty switch. 


Key Reminder 
Figures 1 though 6 


This diagnosis covers mechanical problems only. 
For key warning switch electrical diagnosis, refer to 
SECTION 8A. 


LOCK CYLINDER 
LOCK CYLINDER ACTUATOR TIP 


MS 8406-3 


Figure 1- Lock Cylinder Actuator - Key Removed 


1] tock cruinpeR 
[2] tock cyuinper ACTUATOR TIP 


3) wey 
Figure 2 - Lock cylinder Actuator - Key In Place 


Key Warning Switch Continues to Operate 
With Key Out But Stops When Driver's Door 
is Closer 


Inspect 
@ Chips, foreign material in lock cylinder bore. 


@ Sticky lock cylinder actuator tip. 
Damaged or broken key warning switch. 


Key Warning Switch Does Not Sound With 
Key In Lock Cylinder and the Driver's Door 
Open 


Inspect 
‘Damaged or broken key warning switch. 
© Chips, burrs or foreign material in key warning 
switch. 
© Chips, burrs or foreign material in lock cylinder 
set preventing actuator tip function. 
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(2) continurry meter LEADS 

[E] straicut eee 

Ce] 0.025 in. ptuc Gace 

(1) key warnine switch MS 8640-3 


Figure 4- Setting Contact Gap Low Limit 


[7X] sett poweReD TEST LIGHT/OHMMETER 


B] STRAIGHT EDGE 


C] .030" PLuG GAGE 


(BD) wey warnine swircH 
95 7406-3 
Figure 3 - Checking Contact Gap 


© Faulty lock cylinder. 
Improper contact gap. 
© Faulty door jamb switch. 


Setting Contact Gap [A] Ftatetapen screw priver 
KEY WARNING SWITCH : 
Setting the contact gap: . a - : aan S722 
© Connect a self powered testlight or ohmmeter _Figure 5 - Decreasing Key Warning Switch Contact 
to the key warning switch. Press a 0.8 mm Gap 


(0.030 in.) wire type plug gage, with flat piece 
of stock, onto the actuator pad. If the testlight 
is “OFF,” adjust key warning switch until 
testlight comes “ON.” With continuity at 0.8 
mm (0.030 in.), use a 0.6 mm (0.025 in.) plug 
gage wire beneath the flat stock. The testlight 
should be “OFF.” When the switch will make 
contact with the 0.8 mm (0.030 in.) plug gage 
wire, and not with the 0.6 mm (0.025 in.) gage 
wire, the key warning switch is set properly. 


The Key Warning Switch Continues to 
Operate With Key in Lock g inder with 
Driver's Door Opened or Closed and Ceases 
When Key is Removed. 


FLAT BLADED SCREWDRIVER 
[BS] Inspect 2) wey wannine swrren 
@ Misadjusted or inoperative door jamb switch on Z] KEY WARNING SWITCH ELECTRICAL 
driver's side. Ms 8409-3 


Figure 6 - Increasing Key Warning Switch Contact 
Gap 
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© Insert key into lock cylinder and turn lock toward 
“START” position. If reminder stops in “RUN” 
position or when it is turned past “RUN” toward 
“START,” the problem is a sticky lock cylinder 
actuator. 


Dimmer Switch 
No Low or High Beam 


Inspect 


@ Loose connector at harness connector. 

© Improper adjustment. 

@ Internally damaged or worn dimmer switch. 
Check continuity at the harness connector with 
full depression of plunger. A “click” should be 
heard when the plunger is fully depressed. 

© Ifnocontinuity, replace dimmer switch. If there is 
continuity, refer to SECTION 8A. 


Steering Gear and Pump Leaks 
General Procedure 


Inspect 


Overfilled reservoir. 

Fluid aeration and overflow. 

Hose connections. 

Verify exact point of leakage. 

Example: Torsion bar, stub shaft and adjuster 
seals are close together; the exact spot where the 
system is leaking may not be clear. 

Example: The point from which the fluid is 
dripping is not necessarily the point where the 
system is leaking; fluid overflowing from the 
reservoir, for instance. 

© When service is required; 

A. Clean leakage area upon disassembly. 

B. Replace leaking seal. 

C. Check component sealing surfaces for damage. 

D. Reset all bolt torques to specifications, where 

required. 
© Some complaints about the power steering system 
may be reported as: 
. Fluid leakage on garage floor. 
. Fluid leaks visible on steering gear or pump. 
. Growling noise, especially when parking or 
when engine is cold. 
. Loss of power steering when parking. 
. Heavy steering effort. 

When troubleshooting these kinds of complaints, 
check for an external leak in the power steering 
system. 

For further diagnosis of leaks, refer to “External 
Leakage Check” in this section. 


BO AWD 


External Leakage Check 
Figures 7 and 8 


‘The purpose of the procedure is to pinpoint the 
location of the leak. 

In some cases, the leak can easily be located. But, 
seepage-type leaks may be more difficult to isolate. To 
locate seepage leaks use the following method, 

With the engine “OFF,” wipe the complete power 

steering system dry. 

2. Check the fluid level in the pump’s reservoir. Add 
fluid if necessary. 

3. Start the engine, then turn the steering wheel 
from stop to stop several times. Do not hold it at a 
stop for any length of time, as this can damage the 
power steering pump. It is easier if someone else 
operates the steering wheel while you search for 
the seepage. 

4, Find the exact area of the leak and repair leak. 


SEAL REPLACEMENT RECOMMENDATIONS 


Lip seals, which seal rotating shafts, require 
special treatment. This type of seal is used on the 
steering gear and on the drive shaft of the pump. 
When there is a leak in one of these areas, always 
replace the seal(s) after inspecting and thoroughly 
cleaning the sealing surfaces. Replace the shaft only if 
very severe pitting or deep grooves are found. If the 
corrosion or grooves in the lip seal contact zone are 
slight, clean the surface of the shaft with crocus cloth. 


POWER STEERING SYSTEM TEST PROCEDURE 


Pressure Test with J 5176-D 
Figure 9 


Tools Required: 
J.5176-D Power Steering Pressure Tester 
J 38391-1 Power Steering Gage Adapter 
J.38391-2 Power Steering Gage Adapter 


Connect tester J 5176-D into steering system. 
Remove pressure fitting for gear and connect into 
female gage adapter. Thread male adapter of gage 
into gear. Connect tester to adapters. Tighten both 
connections to 28 N-m (21 Ib. ft.). Add power steering 
fluid to pump reservoir if required. 

1. Open the valve on gage. 

2. Start engine and allow system to reach operating 
temperature. Stop engine and check fluid level, 
adding fluid if required. When engine is at normal 
operating temperature, the pressure reading on 
the gage (valve open) should be under 1034 kPa 
(150 psi). IF THE PRESSURE is above 1034 kPa 
(150 psi) STOP ENGINE. Check the hoses for 
restrictions. 
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[i] TIGHTEN FirrinG To 27 Nm (20'b ft). "IF LEAKAGE PERSISTS, REPLACE O-RING SEAL. IF LEAKAGE IS DUE 
TODAMAGEO THREADS, REPAIR FITTING NUT OR REPLACE LINE AS REQUIRED AND/OR REPAIR THREADS 


(2) reptace bust AND STUB SHAFT SEALS. 


IF LEAKAGE IS OBSERVED BETWEEN TORSION BAR AND STUB SHAFT, REPLACE WITH PARTIAL 
GEAR ASSEMBLY. 


[Ez] IELEAKAGE Is OBSERVED AT DRIVER SIDE AND IS NOT AFFECTED BY THE DIRECTION OF TURN, 
REPLACE WITH PARTIAL GEAR ASSEMBLY. 


[Eq IEBEAKAGE Is OBSERVED AT THE HOUSING END AND SPURTS WHEN BOTTOMED IN LEFT TURN, 
REPLACE WITH PARTIAL GEAR ASSEMBLY. 


(EE) IFLEAKAGE Is OBSERVED AT THESE POINTS, REPLACE WITH PARTIAL GEAR ASSEMBLY. 


95 7039-3 
Figure 7 - Power Rack and Pinion Leak Diagnosis, 
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REPLACE DRIVESHAFT SEAL. MAKE CERTAIN THAT DRIVESHAFT IS CLEAN AND FREE OF PITTING OR GROOVES IN SEAL 
CONTACT AREA. BENCH REPAIR. 


SEAT BALLIN HOUSING WITH BLUNT PUNCH. FOLLOWING MANUFACTURER'S DIRECTIONS, APPLY LOCTITE 75559 SOLVENT 
AND LOCTITE 290 ADHESIVE, OR EQUIVALENTS, TO AREA. 


[1 tien ermine To 75 nm (55 Ib. ft), IF LEAKAGE PERSISTS, REPLACE O-RING SEAL. BENCH REPAIR, 
[2] TIGHTEN Hose FITTING NUT TO 35 Nm (25 Ib. ft.). IF LEAKAGE PERSISTS, REPLACE O-RING SEAL. 
[E1 rreakace 1s OBSERVED, REPLACE O-RING 


[LE] nePLace o-nING SEAL. BENCH REPAIR. 


95 7038-3 


Figure 8 - Power Steering Pump Leak Diagnosis, 


Start the engine and let it idle. Close valve fully 3 If the pressures are still low, inspect the rotor 
times (to shut off flow), and record the highest and vanes, 
pressure attained each time. DO NOT leave valve 4. Shut engine “OFF.” Remove testing gage and 
fully CLOSED for more than 5 seconds. spare hose. Reconnect pressure hose and tighten 
A. If the pressures recorded are 8625 kPa (1250 fitting to 28 N-m (21 Ib. ft.). Check fluid level or 
psi) or above, and within 345 kPa (50 psi) of make needed repairs. 
each other, the pump is functioning within 
specifications. Flow Rate and Pressure Test with J 25323-A 


B. If the pressures recorded are not within 345 Figure 9 
kPa (50 psi) of each other, the control valve 


assembly in the pump is sticking. Remove but ‘Tool Required: 
do not disassemble, the control valve J 25323-A Power Steering System Analyzer 
assembly. Clean and remove any burrs using 

crocus cloth or fine hone. Check the control Connect analyzer J 25323-A into steering system. 


valve assembly bore within the pump. If the Remove pressure fitting from gear and cormect into 

system contains foreign material, flush the female analyzer adapter. Thread male adapter of 

system. analyzer into gear. Connect analyzer to adapters. 
C. If the pressures recorded are below 8625 kPa Tighten both connections to 28 N-m (21 Ib. ft.). Add 

(1250 psi), and within 345 kPa (50 psi) of each —_power steering fluid to pump reservoir if required 

other, replace the control valve assembly and 

recheck. 
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15176-D POWER STEERING PRESSURE TESTER 


oO 


[Z] une ro steers ear 
[3] une to power steenine puMe 


Z| 525323-A POWER STEERING SYSTEM ANALYZER 


15 7037-3 

Figure 9 - Power Steering Pressure Gage and 
‘Analyzer 

Open valve on analyzer. 


Start engine and allow system to reach operating 
temperature. Stop engine and check fluid level, 
adding fluid if required. When the system is at 
normal operating temperature, record the 
pressure and flow reading (valve open). Pressure 
reading should be under 1034 kPa (150 psi). If the 
pressure is above 1034 kPa (150 psi), stop engine 
and check the hoses for restrictions. 

Partially close the valve to build up 4827 kPa (700 
psi) of pressure and record the flow. Subtract the 
flow from the flow reading taken in Step 2. The 
flow should not drop more than 3.8 liters/min, (1 
gallon/min.). If flow drops 3.8 liters/min. (1 
gallon/min.) or more, replace the ring, rotor and 
vanes in the pump. Check if the pressure plate and 
thrust plates are worn or damaged. Replace if 
required. 

Close valve fully and open 3 times. Record the 
highest pressure readings each time the valve is 
closed. DO NOT leave the valve fully closed for 
more than 5 seconds as the pump could be 
damaged. All three readings must be the same. If 
the readings are not within 345 kPa (50 psi) or the 
same, replace the flow control valve. Be sure the 
flow control valve is free to move in the bore. 


5. Increase the engine speed to 1500 RPM and read 
the flow. Subtract the flow reading from reading 
in Step 2. The flow should not vary more than 3.8 
liters/min. (1 gallon/min.). If the flow varies more 
than 3.8 liters/min. (1 gallon/min.), remove the 
flow control valve and clean. DO NOT disassemble 
the valve. Remove any burrs with crocus cloth or 
fine hone. Be sure valve moves freely. 

6. Turn steering wheel all the way left and right. 
Record flow at each stop. The flow should drop 
below 3.8 liters/min. (1 gallon/min.) at each stop. 
If the flow is within specification, the problem is 
not in the pump. Check the gear for leakage. 

7. After completing any repair and/or removal of the 
analyzer, be sure to bleed the system of air and 
recheck the power steering fluid level. Add fluid if 
necessary. 


Important 

© When adding fluid, always use power steering 
fluid, GM P/N 12345866 or equivalent, meeting 
GM Specification 9985835. Failure to use the 
proper fluid will cause hose and seal damage and 
fluid leaks, 


SHOCK ABSORBERS 


This procedure includes both on-vehicle and bench 
checks to be performed in diagnosing the shock. 

Vehicles equipped with the Selective Ride Control 
(SRC) system require the ignition to be turned “OFF” 
when performing the on-vehicle shock absorber 
checks 


On-Vehicle Checks 
Weak 


1. Check and adjust tire pressures. See label on rear 
of driver's door. 

2. Note load conditions under which the vehicle is 
normally operated. 

3. If practical, ride with owner to understand 
complaint before proceeding to next step. 

4, Test each shock in turn by quickly pushing down 
(ouncing) and then lifting up on the corner of the 
bumper nearest the shock being checked. Use the 
same amount of effort on each test and note the 
resistance provided by the shock on compression 
and rebound. Compare with a similar vehicle 
having acceptable ride quality. Both should 
provide the same feeling of resistance. The 
stabilizer assembly will make detection very 
difficult. If there is much difference between the 
right and left, shocks, go to the next step. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


3-14 STEERING, SUSPENSION, TIRES AND WHEELS DIAGNOSIS 


Raise vehicle and suitable support. Refer to 
SECTION 0A. 

Disconnect the lower shock mountings. (On 
vehicles equipped with the Selective Ride Control 
(SRC) system, the shocks should be disconnected at 
the upper mounting. Refer to SECTION 3C and 
SECTION 3D for the proper removal and 
installation procedures). Stroke the shocks at 
various rates of speed, through maximum travel in 
both directions. Compare the two sides for 
rebound and compression resistance. Rebound 
resistance is normally stronger than compression 
(about 2 to 1). The right and left shocks must feel 
comparable. Differences between front and rear 
are normal. If in doubt about the condition, 
compare with a shock known to be good. 


Noisy 


di 


2. 


Check all mounting torques (bolt and/or nut). A 
loose mounting will cause a noise. 

Ifall mountings are in tact, jounce the vehicle (see 
Step 4 above) to isolate the suspected unit. 

If practical, ride with owner to understand the 
complaint before proceeding to next step. A. 
hissing noise is considered normal. A grunt or 
squeal after one full stroke in both directions is 
abnormal. A clicking noise on fast reverse is 
abnormal. Abnormal conditions require 
replacement. 

If one of the shocks is noisy, raise the vehicle and 
suitably support. Disconnect the lower mounting 
of the suspected shock. (On vehicles equipped with 
the Selective Ride Control (SRC) system, the 
shocks should be disconnected at the upper 
mountings. Refer to SECTION 3C and SECTION 
3D for the proper removal and installation 
procedures, Quickly push the shock all the way in, 
then all the way out. A hissing noise is normal. 
Other objectionable noises may be detected by 
stroking the shock as described above. Any sound 
other than hissing is abnormal, replace the shock. 


Leaks 


1. 


er 


Fully extend the shocks (wheels unsupported) for 
inspection. Refer to SECTION 0A when raising 
vehicle, 

Look for signs of leaks. 


. A slight trace of fluid is NOT cause for 


replacement; the seal permits some seepage to 
lubricate the piston rod. There is a built-in fluid 
reserve to allow for seepage. 


. A leaking shock can easily be found because there 


will be an excessive amount of fluid on the shock. 
A leaking shock must be replaced. 


Bench Checks 


e Visually inspect for evidence of leakage on body of 
the shock. 


Check For Faulty Shocks 


1. Stroke shocks by hand at various rates of speed 
and observe resistance. 

@ Selective ride shocks can be stroked at 
different rates of resistance by manually 
rotating the selector gear on the top of the 
shock. 

2. Rebound offers more resistance than compression 
(approximately 2 to 1). However, resistance 
should be smooth and constant. 

3. Compare with a known good shock. 

4. It is normal to detect a hissing noise. The 
following are considered abnormal and reason for 
replacement. 

A skip or lag at reversal near mid-stroke. 

A seize (except at either extreme end of travel). 

® A noise such as grunt or squeal after 
completing one full stroke in both directions. 

© Aclicking noise at fast reversal. 

@ Fluid leakage. 


TREAD WEAR INDICATORS 


DIRECTION OF ROTATION 98 7061-3 
Figure 10 - Tread Wear indicators 


TIRES 


Irregular and/or Premature Wear 
Figures 10 and 11 


Irregular and premature wear has many causes 
Some of them are: incorrect tire inflation pressure, 
lack of tire rotation, harsh driving habits, incorrect 
wheel alignment, faulty tire (radial belts), damaged or 
worn shock, unbalanced tire, damaged wheel, 
damaged or worn rotor or axle shaft. 
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© HARD CORNERING 
© UNDER INFLATION 
© LACK OF ROTATION 


= 

= 

= 
= 
| 
=| 
= 
= 
= 
os 
= 
— 


© INCORRECT WHEEL ALIGNMENT 
‘© TIRE CONSTRUCTION NON-UNIFORMITY 


Figure 11 - Tire Wear Diagnosis 


Inspect 


‘Tire and wheel rotation is in order if the following 

conditions are noted: 

- Front tire wear is different from rear tire wear. 

- Uneven wear exists across the tread of any 
tire. 

- Left front and right front tire wear is unequal. 

- Left rear and right rear tire wear is unequal. 

© A wheel alignment check is in order if the 

following conditions are noted: 

+ Left and right front tire wear is irregular. 

- Wear is uneven across the tread of any front 
tire. 

- Front tire treads have scuffed appearance with 
“feather” edges on one side of tread ribs or 
blocks. 


Tread Wear Indicators 
Figure 10 


The original equipment tires have built-in tread 
wear indicators to show when tires need replacement. 
These indicators will appear in 6 places (every 60°) 
around the tire when the tread is worn to 2/32 in. 
When the indicators appear in 3 or more locations, tire 
replacement is recommended. 


Radial Tire Waddle 
Figure 12 


Waddle is side to side movement at the front 
and/or rear of the vehicle. It can be caused by a steel 
belt not being straight within the tire. It is most 
noticeable at low speed, 8 to 48 km/h (5 to 30 mph). It 
may also appear as a ride roughness at 80 to 113 km/h 
(50 to 70 mph). 


Figure 12- Tire Waddle 


It is possible to road test the vehicle to see which 
end of the vehicle has the faulty tire. If the waddle tire 
is on the rear, the rear end will shake from side to side, 
or “waddle.” From the driver's seat, it feels as though 
someone is pushing on the side of the vehicle. 

If the faulty tire is on the front, the waddle is more 
visual. The front hood assembly appears to be moving 
back and forth and the driver feels as though he is at 
the pivot point. 

Waddle can be quickly diagnosed by using a Tire 
Problem Detector (TPD). 

The TPD is simply a roller drum that slowly 
rotates the tire, on the vehicle, while under load 
(checking spindle variation). 

‘A more common method of determining the faulty 
tire is substituting known good tire/wheel assemblies. 
Follow these steps: 

1. Road test to determine if the waddle is coming 

from the front or rear. 

2, Install tire and wheel assemblies that are 

known to be good (on similar vehicle) in place 
of those on the offending end. 
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SUSPENSION MOVEMENT 
(LOADED RUNOUT) 


SMOOTH ROAD 


CAUSED BY 


TIRE OUT 
ROUND 


STIFFNESS 
VARIATION 


RIM BENT 
‘OUT OF ROUND 


95 6660-3 


Figure 13 - Causes of Vibrations 


Important 

© If vehicle is equipped with the LTPWS 
(Low Tire Pressure Warning System), 
refer to SECTION 3E. 


3. Road test again. If improvement is noted, 
install original tire and wheel assemblies one 
ata time until the faulty tire is found. 


Radial Tire Lead/Pull 
Figure 14 


“Lead Pull” is the deviation from a straight path 
ona level road with no pressure on the steering wheel. 
Lead is usually caused by: 

© Tire construction. 

Uneven brake adjustment. 

© Wheel alignment. 

‘The way in which a tire is built can produce lead. 
‘An example of this is placement of the belt. An off 
center belt on radial tires can cause the tire to develop 
a side force while rolling straight down the road and 
the tire will tend to roll like a cone. The “Radial Tire 
Lead/Pull Correction” chart should be used to make 
sure that the wheel alignment is not mistaken for tire 
lead. Rear tires usually will not cause lead/pull. 


VIBRATIONS 


Refer to Figures 13, 15, and 16 for “Vibration 
Diagnosis.” 


SEALED WHEEL BEARINGS 


Refer to Figure 17 for “Sealed Wheel Bearing 
Diagnosis.” 


TRIM HEIGHT - SUSPENSION AND ROCKER 
PANEL TO GROUND 


Refer to Figures 18 and 19 for “Trim Height 
Diagnosis.” 
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CHECK FOR PROPER TRIM HEIGHTS. 
© CHECK BRAKES FOR DRAG. 
@ ROAD TEST. 
@ DOES VEHICLE STILL LEAD PULL? 


GROSS Sumi TRON 
@)o SELMER ERs, 
«Ronson 

3 fei rection Does THe 
VEHICLE LEAD PULL? 


VEHICLE LEAD PULLS. 
SAME DIRECTION. 


(CHECK ALIGNMENT. 
ALIGNMENT WITHIN 
SPECIFICATIONS? 


‘CHANGE CASTER SETTING. 
ROAD TEST 

DOES VEHICLE LEAD LEFT OR 
RIGHT? 


LEADS LEFT 


© SETLEFT CASTER AT 
‘TOP SPEC, SET 
RIGHT CASTER 1° 
LESS, 


ROAD TEST 
DOES VEHICLE STILL 
LEAD PULL? 


YES 


OPPOSITE TO LEAD PULL), UNTIL 
PULL IS ELIMINATED. DO NOT 
EXCEED 2° CROSS CASTER. 

@ DOES VEHICLE STILL LEAD PULL? 


a DECREASE CASTER 1° (ON SIDE 


PROBLEM CAUSE IS WORN OR BENT 
SUSPENSION COMPONENTS. 
REPLACE AS NECESSARY, 


eo 


io) ‘ADJUST TIRE PRESSURE TO SPECIFICATIONS. 


LEADS RIGHT 


REAR-WHEEL DRIVE 
RADIAL TIRE LEAD/PULL 
CORRECTION CHART 


VEHICLE LEAD PULLS 
OPPOSITE DIRECTION. 


PROBABLE CAUSE - TIRES 

‘© SWAP LEFT FRONT WITH LEFT 
REAR TIRE 

© ROAD TEST. 

DOES VEHICLE STILL LEAD PULL? 


REPLACE LEFT 


© SWAP RIGHT REAR 
REAR TIRE 


WITH RIGHT 
FRONT TIRE 

© ROAD TEST 

© DOES VEHICLE 
STILL LEAD PULL? 


‘© SET RIGHT 
CASTER AT 
TOP SPEC, SET 
LEFT CASTER 

1 LESS. 


NO 


REPLACE RIGHT 
REAR TIRE 


43-90 
95 6597-3 


Figure 14 - Radial Tire Lead/Pull Diagnosis - Rear Wheel 
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VIBRATION COMPLAINT 
TIRE-WHEEL-HUB-AXLE RELATED 


Vibrations that are tire or wheel induced can be caused by 
two factors: imbalance or runout. 

Low-speed vibrations, those less than 40 mph, are usually 
runout related. Highway speed vibrations, those above 40 mph, 
‘can be caused by either imbalance or runout. 


Test Description: Numbers below refer to circled 
‘numbers on the Diagnostic Chart. 
1. Prior to performing any work, always road test the vehicle 
to verify complaint. 
2. Performa careful visual inspection for the following: 
Obvious tire and wheel runout. 
Obvious drive axle or propeller shaft runout, 
Proper inflation pressure 
Wrong trim height. 
Bent wheels. 
Debris build-up on the tire or wheel. 
Loose or missing wheel weights or wheel nuts. 
Irregular or excessive tire wear. 
Proper tire bead seating on rim. 
Damaged tires, such as tread distortions, separations, 
or bulges from impact damage. Slight sidewall 
indentations are normal and will not affect ride 
quality. 

Balance is the easiest procedure to perform and should, 
therefore, be done first if the vibration occurs at highway 
speeds. An off-car two-plane dynamic balance should first 
be performed. This will correct any imbalance in the tire 
‘and wheel assembly. If balance does not correct the 
highway speed vibration, excessive runout is the probable 
cause. Runout ean be caused by the tire, wheel or the way 
the wheel attaches to the car. 

‘The probable cause of vibration at low speeds is excessive 
runout, If runout is suspected, the free runout of the tire 
and wheel assembly should first be measured on the car. A 
dial indicator with a roller wheel is preferable, but a dial 
indicator with button end may be used. Lateral runout (side 
‘to side) should be measured on the tire's sidewall as close to 
the tread shoulder as possible. Radial runout (up and down) 
should be measured on the center tread rib. Some tread 
designs may require tightly wrapping a piece of tape around 
the center tread circumference for better dial indicator 
contact. For measuring wheel runout, follow the 
“Measuring Wheel Runout” procedure in Section 3E. 
Whether measuring radial or lateral runout, disregard any 
instantaneous indicator needle jumps, due to sidewall 
depressions, tread blocks, ete. Record the total indicator 
reading, and the location of the high point of runout. The 
total tire and wheel on-car runout should be less than .060": 
if either measurement exceeds .060", proceed to Step 5. 
‘Mount the tire and wheel assembly on a dynamic balance 
machine and again measure the amount of runout. Locate 
‘on the machine by the wheels inside center pilot hole. 
Using the same procedure as Step 4, record the amount of 
tire and wheel runout and its high point location (See 
Section 3E). If the wheel exceeds specifications replace the 
wheel. See Section 3E. If the wheel exceeds specifications, 
replace the wheel. If the tire and wheel radial or lateral 
runout exceeds 050” at the tire tread break down the tire 


wheel and assembly and rotate the tire on the rim 180°. (‘See 

Section 3E if vehicle is equipped with LTPWS). Reinflate, mount 

on the dynamic balance machine, and again measure and record 

the radial and lateral runout and its location. If the radial or 
lateral runout still exceeds .050", and the high point has moved 
approximately 180° (following the tire around the rim) the tire 
should be replaced. In many cases rotating the tire on the wheel 
will bring the assembly's runout into the acceptable range of less 

than .050". 

6. Ifthe runout of the tire and wheel assembly is within limits 

when measured off the car, yet exceeds the limits when 
measured on the car, the attachment of the tire and wheel 
assembly to the hub is the probable cause. Rotate the 
assembly two wheel studs and recheck the runout. Several 
positions may have to be tried to find the best location. If 
the assembly runout cannot be reduced to an acceptable 
level. Proceed to Step 7 
Remove the tire and wheel assembly and measure wheel 
stud runout with a dial indicator. Zero the dial indicator 
button on one stud. Lift button gently off stud and rotate 
flange to position next stud against dial indicator button. 
Record the runout on all stuas. Dial indicator should read 
zero when repositioned on first stud that was checked. If 
runout exceeds 030”, the hub should be replaced. 
An on-vehicle finish balance may also be required. This will 
correct any imbalance in the tire and wheel assembly. This 
will correct any brake rotor or hub cap imbalance. Follow 
the balancing procedures outlined in Section 3E. 


Diagnostic Aids: 


© Whenever a tire is rotated on the wheel, or a tire or wheel is 
replaced, the assembly must be rebalanced. 

© In addition to balance and tire and wheel free runout, tire 
stiffness variation (loaded radial runout) can also cause a 
vibration. However, this is impossible to measure without a TPD 
(Tire Problem Detector) or @ loaded radial runout buffer. 

© The TPD isa roller drum that slowly rotates the tire while 
under load and mounted on the car, Tire stiffness variation 
causes wheel spindle movement which can be measured. 

© The loaded radial runout buffer is a more automated 
machine that slowly rotates the tire and wheel off the car under 
load with a roller drum and measures the tire’s stiffness 
variation. It will then “match” the tire to the wheel by buffing 
off small amounts of rubber from the outer tread rows at the stiff 
spot. This procedure is usually effective, especially when used as 
a measuring device and for fine buffing only. 

The TPD and loaded radial runout buffer are two methods 
that will measure or correct tire stiffness variation, tire runout, 
and wheel runout at the same time, However, because such 
equipment is not always available, and both have their 
disadvantages, the more basic procedure of measuring free 
runout with a dial indicator, as previously detailed, is usually 
more practical. The free runout of the tire will usually 
correspond with the tire’s stiff spot. 

©The substitution method of vibration diagnosis can also be 
used. Install a known good set of tire and wheel assemblies. If 
these correct the vibration, the original assemblies should be 
reinstalled one at a time until the vibration returns. This will 
point out the tire with excess stiffness variation, 

© Tire stiffness variation may be higher or lower depending 
on the direction of tire rot 


Figure 15 - Vibration Complaint Chart (1 of 2) 
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ROAD TEST TO VERIFY COMPLAINT. 
VIBRATION PRESENT? 


I 
Yes 


RELATED 


VIBRATION COMPLAINT CHART 
TIRE-WHEEL-HUB-AXLE 


© VISUALLY INSPECT WHEELS AND 
‘TIRES FOR DEBRIS OR ROAD DAMAGE. 

© TIRES AND WHEELS FREE OF DEBRIS 
AND ROAD DAMAGE? 


IS VIBRATION PRESENT AT HIGH 
(ABOVE 40 MPH - 64 KM/H) OR LOW 
(BELOW 40 MPH - 64 KM/H) SPEEDS? 


LOW SPEED 


PERFORM ON VEHICLE RUNOUT CHECK, 
© EXCESSIVE RUNOUT? 


© REMOVE DEBRIS FROM WHEELS OR 
REPAIR ROAD DAMAGE. 


HIGH SPEED 
2 are 
© PERFORM OFF VEHICLE DYNAMIC BALANCE. 
@ VIBRATION PRESENT? 


ves [xo ] 
[Lox ] 


PERFORM OFF VEHICLE RUNOUT CHECK. 

@ MEASURE TIRE AND WHEEL SEPARATELY 
‘TO DETERMINE WHICH IS OUT OF SPEC. 

@_ REPLACE TIRE OR WHEEL AS NECESSARY. 


PERFORM OFF VEHICLE DYNAMIC BALANCE. 
© VIBRATION PRESENT? 


© PERFORM ON VEHICLE FINISH 
BALANCE. 
© VIBRATION PRESENT? 


| SEE “DIAGNOSTIC AIDS” ON 
| FACING PAGE. 


IDEX ASSEMBLY ON WHEEL STUDS. 
IBRATION PRESENT? 


AXLE SHAFT. 


Figure 16 - Vibration Complaint Chart (2 of 2) 


rTe.---- 
REPLACE HUB OR | ! SEE “DIAGNOSTIC AIDS’ 
{ON FACING PAGE. 


eared 
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SEALED WHEEL BEARING 
DIAGNOSIS 


WHEEL BEARING ASSEMBLY 
NOISE DIAGNOSIS 


WHEEL BEARING ASSEMBLY 
LOOSENESS DIAGNOSIS 


IF AROAD TEST INDICATES NOISE, IT COULD BE WHEELS, 
BEARINGS OR TIRES, CHECK THE FOLLOWING: 
1. CHECK TIRES FOR PROPER PRESSURE AND UNEVEN WEAR. 


FREE THE SHOES FROM THE DISC, OR REMOVE CALIPERS. 
REINSTALL 2 WHEEL NUTS TO SECURE DISC TO BEARING. 


MOUNT DIAL INDICATOR AS SHOWN BELOW. 


2. RAISE CAR ON A HOIST AND SPIN WHEELS; CHECK FOR GRASP DISC AND USE A PUSH/PULL MOVEMENT. 
‘OUT-OF-ROUND TIRES, OUT-OF-BALANCE TIRES, BENT RIMS, 


LOOSE AND/OR ROUGH WHEELS BEARINGS. 
CAUTION: 


IF LOOSENESS EXCEEDS 0.1270 mm (0.005"). 
REPLACE HUB AND BEARING ASSEMBLY. 


BEFORE LIFTING VEHICLE CHECK FOR A. 
SENSOR WIRE CLEARANCE TO FRONT 
LOWER CONTROL ARM. TIE OFF/PULL 
GROMMETS. 


Lae 


‘© BEARING NOISE SUSPECTED. 
© FRONT OR REAR WHEEL BEARING 
‘ASSEMBLY? 


FRONT 


— 


(@ HOIST VEHICLE AND SUPPORT 
LOWER CONTROL ARM - SPIN WHEEL 
WITH WHEEL SPINNER PORTION OF 
(ON CAR WHEEL BALANCER. 

¢ CAN BEARING NOISE BE HEARD? 


REAR 


© HOIST VEHICLE 

© START ENGINE 

@ TURN WHEELS BY PUTTING VEHICLE IN 

GEAR. 

NOTE: DO NOT PERFORM THis TEST 
WITHOUT SUPPORTING THE REAR 
‘SUSPENSION SO THAT THE DRIVE 
‘AXLES ARE INA NORMAL 
HORIZONTAL POSITION. 

CAN BEARING NOISE BE HEARD? 


WHEEL NUT 


NOISE IS NOT WHEEL Aan 


BEARING ASSEMBLY. 


EXAMPLE OF MOUNTING 
DIAL INDICATOR 


Figure 17 - Sealed Wheel Bearing Diagnosis 
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TRIM HEIGHT SPECIFICATIONS, 


| LOWER CONTROL 
ARM INBOARD 


Zt 64mm 


| WHEEL 


LOWEST INBOARD POINT 
‘ON BALL STUD HOUSING 


FRONT SUSPENSION 


VERTICAL HEIGHTS: "2" AND “!" DIMENSIONS - LIFT FRONT 
BUMPER OF VEHICLE UP APPROXIMATELY 38.0 mm. GENTLY 
REMOVE HANDS AND LET VEHICLE SETTLE ON ITS OWN. 
REPEAT TWICE FOR A TOTAL OF 3 TIMES. MEASURE “2” AND 
"J" DIMENSIONS. PUSH FRONT BUMPER OF VEHICLE DOWN 
APPROXIMATELY 38.0 mm. GENTLY REMOVE HANDS AND LET 
VEHICLE RISE ON ITS OWN, REPEAT TWICE FOR A TOTAL OF 3 
TIMES. MEASURE “2” AND “J” DIMENSIONS. TRUE HEIGHTS 
‘ARE THE AVERAGE OF THE HIGH AND LOW MEASUREMENTS. 


“D" AND “K" DIMENSIONS - SAME PROCEDURE AS “2” AND 
“J" DIMENSIONS USING REAR BUMPER. 


@ REAR WHEEL 


TIE ROD 
Dtssmm 9M 

REAR WHEEL 

SPINDLE ROD 


INBOARD END | WHEEL 


‘SPINDLE ROD. 
‘OUTBOARD END 


SPINDLE ROD 


REAR SUSPENSION 


GROUND 


RECOMMENDED TIRE PRESSURE: TRIM HEIGHT. SET TIRE 
PRESSURE TO AGREE WITH VEHICLE’S TIRE PRESSURE STICKER 
FOR LOADING “UP TO VEHICLE CAPACITY.” 


IMPORTANT: LOAD CONDITIONS: SHIPPING WEIGHT - 
VEHICLE |S BUILT TO PARTS LIST SPECIFICATIONS INCLUDING 
COOLANT TO CAPACITY AND 20.8 LITERS (5.5 GALLONS) OF 
GASOLINE. CURB WEIGHT - VEHICLE IS BUILT TO PARTS LIST 
SPECIFICATIONS INCLUDING COOLANT TO CAPACITY AND 
FULL TANK OF GASOLINE. 


9s 6658-3 


Figure 18 - Trim Heights (1 of 2) 
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3-22 STEERING, SUSPENSION, TIRES AND WHEELS DIAGNOSIS 


MODEL | sUSP. PKG. 
CURB CURB CURB CURB 


[evar [rer [nr oasecre [sas [oes | sae [a | 


a ec 


En Ae RP BT eT CT BY 
Prvver [rer [ume easecom| 28 [oso] oe [s52 
[veo [rer Pons [ ocazm [53 [os [oe | 


IMPORTANT: All dimensions in mm. 
Dimension "2", "J", "kK", and "D"... Vertical to ground and apply to all vehicles. 


Figure 19 - Trim Heights (2 of 2) 


35176-D 


“Om 


338391-1 136391-2 


(ZO) Power sTeeRING SYSTEM ANALYZER POWER STEERING PRESSURE TESTER 


2] POWER STEERING GAGE ADAPTER DIAL INDICATOR SET 


3] POWER STEERING GAGE ADAPTER 


Figure 20 - Special Tools 
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SECTION 3A 
WHEEL ALIGNMENT 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used, Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 


followed, parts or system damage could result 


CONTENTS 


Diagnosis . Section 3 
General Description 3A-1 
Caster Angle BAT 
Camber Angle 3A-1 
Toe Angle .. 3A-1 
Thrust Angle 3A2 
Preliminary Inspections . 3A2 
On-Vehicle Service fe 3A3 
Measuring Rear Alignment Angles 3A3 


GENERAL DESCRIPTION 


The complete suspension system (front and rear) 
and the steering geometry are designed to provide a 
neutral (straight-ahead) directional sense, and to 
guide the vehicle safely and with minimum tire wear. 
Satisfactory vehicle operation may occur over a wide 
range of suspension alignment angles. Should the 
alignment vary beyond the specified limits, 
readjustment is advisable. The specifications stated in 
this section should be used as a guideline in vehicle 
diagnosis, either for repairs under new vehicle 
warranty, or for maintenance service. These 
specifications provide a safe, all around operating 
range between /all four wheels, the suspension 
components, and the ground. 


CASTER ANGLE 
Figure 1 


Caster is the forward or rearward tilting of the 
steering axis (at the top) from vertical. A rearward tilt 
(at the top) is a positive angle, and a forward tilt is a 
negative angle. 

It is important to keep the body at its designed 
“trim height.” Weak springs or overloading of a 
vehicle will affect caster (steering axis) when normal 
body “trim height” is altered. When the rear of the 
vehicle is lower than its normally designed height, the 
front suspension moves to a more positive caster. If 
the rear of the vehicle is higher than its normally 


Camber Adjustment-Rear . 
Toe Adjustment-Rear 


Measuring Front Alignment Angles .... 34-4 
Caster and Camber 

Adjustment-Front . 3A-4 

Toe Adjustment-Front 3A4 

Rear Wheel Alignment Specifications 3A6 

Front Wheel Alignment Specifications .... 3A-7 

Torque Specifications 3A8 


designed height, the front suspension moves to a less 
positive caster. Refer to “Diagnosis” in SECTION 3. 

Caster angle influences directional stability and 
steering effort, but does not affect tire wear. Caster is 
adjustable only at the front wheels. 


CAMBER ANGLE 
Figure 1 


Camber is the inward or outward tilting (angle) of 
the wheels from the vertical when viewed from the 
front or rear of the vehicle. When the wheels tilt 
outward (at the top), the camber is “positive” (+). 
When the wheels tilt inward (at the top), the camber is 
“negative” (-). The amount of tilt is measured in 
degrees from the vertical. This measurement is 
camber angle. Camber adjustment is available at the 
front and rear wheels. The camber setting influences 
both directional control and tire wear. 


TOE ANGLE 
Figure 1 


Toe is a measurement of how much the front of the 
wheels are turned in or out from a straight-ahead 
position. When the wheels are turned in, toe is 
“positive” (+). When the wheels are turned out, toe is 
“negative” (-). The actual amount of toe is normally 
only a fraction of a degree. The purpose of toe is to 
ensure that the wheels roll parallel. 
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Toe also serves to offset the small deflections of the 
wheel support system which occur when the vehicle is 
rolling forward. In other words, even when the wheels 
are set to toe in or out slightly when the vehicle is 
standing still, they tend to roll parallel on the road 
when the vehicle is moving. Toe adjustment is 
available at the front and rear wheels and will affect 
tire wear. Precise toe adjustment will provide 
minimum tire wear and optimum economy. 


THRUST ANGLE 
Figure 2 


The front wheels aim or steer the vehicle, but the 
rear wheels control tracking. This tracking action is 
relative to thrust angle. Thrust angle is defined as the 
path that the rear wheels will take. Ideally, the thrust 
angle would be geometrically aligned with the body 
centerline. 


; 7 
ANGLE ! 


GEOMETRIC CENTER LINE 


REAR TOE-OUT 
HAS OCCURRED 


95 6579-30 


Figure 2 - Thrust Angle 


PRELIMINARY INSPECTIONS 


Steering and vibration complaints are not always 
the result of improper alignment. Other possibilities 


[A] Posmve camper ancte are bent wheels, imbalance of wheel and tire, and 
CE] verncan “lead” due to worn or improperly manufactured tires. 

“Lead” is the vehicle's deviation from a straight path 
[E] CAMBER ANGLE- LEFT FRONT ViEW ona level road without pressure on the steering wheel. 
[B] centenune oF wueet Refer to “Diagnosis” in SECTION 3 for the procedure 
== APRA to determine if there is a tire lead problem, Before 

making any adjustment affecting wheel alignment, 


TE] Toe-in (ror view) make the following inspections to ensure correct 
[E] Posmnve caster ANGLE alignment readings and alignment adjustments: 


[HD] caster ancte - Lert sioe view Inspect 

(1) centenuine oF Batt stuns © All tires for proper inflation pressure. Also check 
that tires have about the same tread wear. 

© Hub and bearing assemblies for excessive wear; 

Figure 1 - Alignment Angles correct if necessary. 
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@ Ball joints and tie rod ends; if loose, correct before 
adjusting. 
© Run-out of wheels and tires (bent wheels/faulty 
tires). 
© Vehicle trim height; if out of limits and a 
correction is to be made, do so before adjusting 
alignment. Refer to “Diagnosis” in SECTION 3. 
Control arms for loose bushings. 
© Stabilizer shaft for loose or missing parts. 
© Suspension and steering components for looseness 
or damage; tighten or replace parts as necessary. 
Consideration must be given to excess loads such 
as tool boxes, sample cases and even to heavy 
passengers. If these extra loads are normally carried 
in the vehicle, they should remain in the vehicle 
during alignment adjustments. Consideration should 
also be given to the condition of the equipment being 
used to adjust alignment. Be sure to follow the 
equipment manufacturer's instructions. Regardless of 
the equipment used to adjust alignment, the vehicle 
must be on a level surface, both fore-and-aft and 
sideways. 


ON-VEHICLE SERVICE 


Important 
© The Corvette always requires a four wheel 
alignment. Rear wheel alignment angles must 
always be set first to obtain proper front alignment 
angles. 


MEASURING REAR ALIGNMENT ANGLES 


Install alignment equipment following equipment 
manufacturer's instructions. Jounce front and rear 
bumpers 3 times prior to checking alignment. 
Measure alignment angles and record the readings. 
Camber and toe specifications can be found in Figure 
7. Toe must be checked AFTER changing camber. If 
the proper specifications cannot be obtained, check for 
damaged suspension members. 


CAMBER ADJUSTMENT-REAR 
Figure 3 


A Adjust 

1, Loosen spindle rod adjusting nut. 

2. Rotate spindle rod adjusting bolt to obtain the 
required camber specification. 


WHEEL ALIGNMENT _ 3A-3 


NEGATIVE CAMBER ANGLE 
VERTICAL 
CENTERLINE OF WHEEL 


SPINDLE ROD 


WHEEL SPINDLE ROD ADJUSTMENT BOLT 
MS 8392-38 


Figure 3- Rear Camber Adjustment 


3. Tighten adjusting nut while holding the adjusting 
bolt in order to maintain the specified camber. 


Tighten 
Spindle rod adjusting nut to 253 N-m (187 Ib. 
ft.) 


4. Check specifications after adjustment. Readjust if 


necessary. 
TOE ADJUSTMENT-REAR 
Figure 4 

Always follow equipment manufacturer's 
instructions. 


Adjust 

1. Loosen lock nut on the tie rod. 

2. Rotate tie rod at the serrated area of the rod to 
obtain the specified toe. 

3. Tighten lock nut on tie rod, 


Tighten 

Rear tie rod lock nut to 63 N-m (46 Ib. ft.). 

4. Check specifications after adjustment. Readjust if 
necessary. 
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[A] Loosen Lock nut 


(BE) apwst tor sy ROTATING TE ROD. 


MS 8633-38 
Figure 4- Front and Rear Toe Adjustment 
MEASURING FRONT ALIGNMENT ANGLES 


Important 
‘The Corvette always requires a four wheel 
alignment. Rear wheel alignment angles must 
always be set first to obtain proper front alignment 
angles. 


Install alignment equipment following equipment 
manufacturer's instructions. Front and rear bumpers 
should be raised and released (jounced) 3 times each 
prior to checking alignment. Measure alignment 
angles and record the readings. If adjustments are 
necessary, make them in the following order. 


CASTER AND CAMBER ADJUSTMENT-FRONT 
Figure 5 


ka Important 


© When changing shims, open the hood. Close the 
hood when checking alignment settings. 


Caster and camber adjustments are made by 
means of shims inserted between the upper control 
arm shaft and the frame bracket. Shims may be 
added, subtracted or transferred to change the 
readings as follows: 

Caster - Transfer shims, front to rear or rear to 

front. 


The transfer of one shim 0.79 mm (0.03 in.) 
from the rear bolt to the front bolt will increase 
the positive caster (approximately 0.36"). 

e Camber - Change shims at both the front and 
rear of the shaft. 
Caster and camber can be adjusted in one 
operation. 


Important 
© Toe must be checked AFTER changing camber or 
caster. 


Fa Adjust 


Loosen upper control arm shaft to drivetrain and 
front suspension frame nuts. 

2. Add or subtract shims as required, per alignment 
correction charts. 

3. Tighten the upper control arm shaft to drivetrain 
and front suspension frame nuts. 


iD} Tighten 


© Upper control arm shaft to drivetrain and 
front suspension frame nuts to 50 N-m (37 Ib. 
ft). 
4. Check specifications after adjustment. Readjust if 
necessary. 

Caster, camber and toe specifications can be found 
in Figure 8. A normal shim pack will leave at least 
one thread of the bolt exposed beyond the nut. The 
difference between front and rear shim packs must not 
exceed 11.2 mm (0.44 in.) If these requirements 
cannot be met in order to reach specifications, check 
for damaged suspension members. Always tighten the 
nut on the thinner shim pack first. This provides 
improved shaft to frame clamping and torque 
retention. 


Important 


© Cross caster and cross camber adjusted to their 
extreme ranges may cause an undesirable lead or 
pull. Refer to Figure 6. 


TOE ADJUSTMENT-FRONT 
Figure 4 


Adjust 

‘Lock wheels in the straight-ahead position. 

Loosen lock nut on inner tie rod. 

‘Adjust toe to specification by turning tie rod. 
Check that boot seal is not twisted. 

‘Tighten lock nut. 

Check specifications after adjustment. Readjust if 
necessary. 


1. 
2. 
3. 
4, 
5, 
6. 


Tighten 
Front outer tie rod lock nut to 63 Nem (46 
Ib. ft.) 
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UPPER CONTROL ARM SHAFT IS 
‘OUTBOARD TO THE FRAME 


CASTER 


[A] App sHims HERE TO INCREASE POSITIVE CASTER 
[suet act sims HERE TO INCREASE POSITIVE CASTER 
[EE] App sims EQUALLY TO INCREASE POSITIVE CAMBER 


[11] upper conTnol ana sHarT 


[2] onveTRain AND FRONT SUSPENSION FRAME 


95 6587-3 


Figure 5 - Front Wheel Caster/Camber Adjustment 


CROSS CHAMBER 


5S (+) 


CROSS CASTER Ms 895134 


Figure 6 - Cross Caster and Cross Camber Relationship 
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REAR WHEEL ALIGNMENT SPECIFICATIONS 


= 


+0.0° + 05° 
: 


a 


IMPORTANT: — VEHICLE MUST BE JOUNCED THREE TIMES BEFORE CHECKING ALIGNMENT TO ELIMINATE FALSE 
GEOMETRY READINGS. FRONT AND REAR SUSPENSION MUST BE HELD AT PROPER TRIM HEIGHT AS INDICATED IN 
SECTION 3, DIAGNOSIS. 


[A] toapine conomion mciubes COOLANT 70 CAPACITY AND FULL TANK OF FUEL. 


SUM TOTAL OF TOE NOT TO EXCEED + 0.2", 


THRUST ANGLE NOT TO EXCEED 0.1°. 


srt CENTERLINE OF VEHICLE 


NEGATIVE CAMBER ANGLE 
TIE ROD 


Lock NUT CENTERLINE 
OF VEHICLE 


CENTERLINE 
‘OF VEHICLE 


-ENTERLIN 
pOsITIVE TOE SEWHEE 
(ONE WHEEL) 


SPINDLE ROD 


CENTERLINE verticaL ADJUSTING BOLT 


OF WHEEL 
CENTERLINE OF AXLE 


Figure 7 - Rear Wheel Alignment Specifications 
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FRONT WHEEL ALIGNMENT SPECIFICATIONS ] 


seRvice 
PERATION 

oes SETTING 

FRONT INDIVIDUAL TOE o + 010° 

FRONT SUM TOE © £ 020° 

STEERING WHEEL ANGLE oto 


WITHIN + 0.5 
60 
WITHIN £ 0.7° 
Important 
‘VEHICLE MUST BE JOUNCED 3 TIMES BEFORE CHECKING 


ALIGNMENT TO ELIMINATE FALSE GEOMETRY READINGS, 

FRONT AND REAR SUSPENSION MUST BE HELD AT @rrt 

PROPER TRIM HEIGHT AS INDICATED IN SECTION 3, 

DIAGNOSIS. keine 
~SFVenicte 

LOADING CONDITION INCLUDES COOLANT TO 

(CAPACITY AND FULL TANK OF FUEL. PRETRAIN AnD 


LEFT AND RIGHT SIDE TO BE EQUAL WITHIN 0.5¢ 
(CROSS CAMBER). 


LEFT AND RIGHT SIDE TO BE EQUAL WITHIN 0.7° 


(CROSS CASTER). CENTERLINE OF 
VEHICLE 


STEERING WHEEL ANGLE MEASURED WITH LEFT AND 
RIGHT FRONT INDIVIDUAL TOE-IN ANGLES WITHIN 
‘TOLERANCE. 


POSITIVE TOE CENTERLINE 


POSITIVE CAMBER 
‘ANGLE 
ANGLE: (ONE WHEEL) 


| 


CENTERLINE POSITIVE CASTER 4 FRT 
ANGLE 
CENTERLINE 
OF WHEEL 


FRAME 
ASSEMBLY 


CENTERLINE, 
VERTICAL, CENTERLINE 


n 
CENTERLINE 
‘OF WHEEL 


FRO! 
CROSSMEMBER 


CENTERLINE OF BALL STUDS 
95 6590-30, 


Figure 8 - Front Wheel Alignment Specifications 
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TORQUE SPECIFICATIONS 

Front Outer Tie Rod 

Lock Nut .esscseeseeseseee 63. N-m (46 Ib. ft.) 
Rear Tie Rod 

Lock Nut ..sscseeeeeeseeeee 63 N-m (46 Ib. ft.) 
Upper Control Arm Shaft to 

Drivetrain and Front Suspension 

Frame Nuteicc3i Acacias: 50 N-m (37 Ib. ft.) 
Wheel Spindle Rod Adjusting 


Nut .... 
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SECTION 3B 
POWER STEERING GEAR AND PUMP 


CAUTION: To help avoid personal injury when a vehicle is on a hoist, provide 
additional support for the vehicle at the end opposite from which components are 
being removed. This will reduce the possibility of the vehicle falling off the hoist. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may 
be used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. 
The correct torque value must be used when installing fasteners that require it. If the above conditions 
are not followed, parts or system damage could result. 


CONTENTS 


Diagnosis Section 3 
General Description . 38-1 
Power Steering Gear 38-1 
Power Steering Pump . 38-1 
Seal Replacement Recommendations 38-1 
Checking and Adding Fluid 38-2 
On-Vehicle Service ........ 38-2 
Bleeding Power Steering System 38-2 
Power Steering Gear .... 38-2 
Power Steering Cooler Assembly 38-6 
(VIN P) 
Power Steering Gear inlet 
Hose Assembly ates 38-6 
Power Steering Pump Inlet Pipe 
Assembly .......00005 38-6 
Power Steering Pump Pulley . 38-7 


GENERAL DESCRIPTION 
POWER STEERING GEAR 


The movement of the steering wheel is transferred 
to the pinion. The movement of the pinion is then 
transferred through the pinion teeth, which mesh with 
teeth on the rack, causing the rack to move. 

‘The power rack and pinion steering system has a 
rotary control valve which directs hydraulic fluid 
coming from the hydraulic pump to one side or the 
other side of the rack piston. The integral rack piston 
is attached to the rack. The rack piston converts 
hydraulic pressure to a linear force which assists 
movement of the rack left or right. The force is then 
transmitted through the inner and outer tie rods to the 
steering knuckles, which turn the wheels. 

If hydraulic assist is not available, manual control 
is maintained; however, under these conditions, more 
steering effort is required. 

‘A vane-type pump provides hydraulic pressure for 
the system. 


Power Steering Reservoir 
Assembly 


Reservoir Assembly Bracket . 38-8 
Power Steering Pump and 
Bracket 38-8 
(VINJ) 
Power Steering Gear Inlet 
Hose Assembly 38-8 
Cooler Assembly Outlet Hose 38-8 
Power Steering Reservoir Hose 38-10 
Power Steering Pump Pulley .. 38-10 
Power Steering Pump, 
Reservoir and Bracket .. 38-10 
Specifications . 3B-12 
Fastener Tightening 3B-12 
Special Tools .. 38-13 


POWER STEERING PUMP 


The major components of the power steering pump 
are the driveshaft, pump housing, pump ring, pressure 
plate, thrust plate, flow control valve, rotor and vanes. 

There is an opening at the rear of the pump 
housing. This opening contains the pump ring, 
pressure plate, thrust plate, rotor, vanes and end plate. 
Asmall opening on the side of the housing contains the 
pressure line fitting, flow control valve, and spring. 
The flow control orifice is part of the pressure line 
fitting. A pressure relief valve inside the flow control 
valve limits pump pressure. 


SEAL REPLACEMENT RECOMMENDATIONS 


Lip seals, which seal rotating shafts, require 
special treatment. This type of seal is used on the 
steering gear at the pinion shaft. When a leak occurs 
in this area, always replace the seal after inspecting 
and thoroughly cleaning the sealing surface. 
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Replace the shaft only if very severe pitting or 
deep grooves are found. If the corrosion or grooves in 
the lip seal contact zone are slight, clean the surface of 
the shaft with crocus cloth. Replace the shaft only if 
the leakage cannot be stopped by smoothing with 
crocus cloth first. 


CHECKING AND ADDING FLUID 


Power steering fluid level is indicated by marks on 
a fluid level indicator on the fluid reservoir cap. 


NOTICE: When adding fluid or making a 
complete fluid change, always use GM P/N 
12345866 (or equivalent meeting GM specification 
9985835) power steering fluid. Failure to use the 
proper fluid will cause hose and seal damage and 
fluid leaks, 


If the fluid is warmed up, about 77°C (170°F) - hot 
to the touch, the fluid level should be at the “FULL 
HOT” mark. 

If the fluid is cool, about 21°C (70°F), the fluid level 
should be at the “FULL COLD” mark. 


ON-VEHICLE SERVICE 
BLEEDING POWER STEERING SYSTEM 


If the power steering hydraulic system has been 
serviced, an accurate fluid level reading cannot be 
obtained until air is bled from the system. Fluid with 
air in it has a tan appearance. This air must be 
eliminated from fluid before normal steering action 
can be obtained. 

Follow these steps to bleed air: 

1, With engine “OFF” and the wheels off the 
ground and turned all the way to the left, add 
power steering fluid to “COLD” mark on the 
fluid level indicator. 

2, Bleed system by turning wheels from side to 
side - without reaching the stop at either end. 
Turning the wheels from side to side several 
times may be required. Keep fluid level at 
“FULL COLD” mark. 

3. Start engine. With engine idling, recheck 
fluid level. If necessary, add fluid to bring 
level to “FULL COLD” mark. 

4. Return wheels to center position. Lower front 
wheels to the ground. Continue running 
engine for two to three minutes. 

5. Road test vehicle to be sure steering functions 
normally and is free from noise. 


Important 
© Inspect for fluid leakage at connection 
points along the power steering system. 


6. Recheck fluid level as described in Steps 1, 2 
and 3, Make sure fluid level is at “HOT” mark 
after system has stabilized at its normal 
operating temperature. 


NOTICE: When adding fluid or making a 
complete fluid change, always use GM P/N 
12345866. Failure to use the proper fluid will 
cause hose and seal damage and fluid leaks. 


POWER STEERING GEAR 
Figures 1 through 3 


T 
2. 
3. 
4. 


‘Tool Required: 
J 24319-01 Steering Linkage Puller 


Remove or Disconnect 


‘Negative battery cable. 
Place drain pan under vehicle. 

Air intake duct on vehicles equipped with VIN P 
engine. 

Serpentine drive belt on vehicles equipped with 
VIN P engine. 

Drive belt idler pulley on vehicles equipped with 
VIN P engine. 

Power steering gear inlet hose assembly from 
power steering gear. 

Power steering gear outlet hose assembly from 
power steering gear. 

Steering gear coupling shield. 

Intermediate shaft from power steering gear and 
lower steering shaft, and set aside. See SECTION 
3F. 


. Raise vehicle and suitably support. See SECTION 


OA. 


. Tire and wheel assemblies. See SECTION 3E. 
Both outer tie rods from knuckles. Refer to 


SECTION 3B1. 


. Power steering cooler assembly. Refer to “Power 


Steering Cooler Assembly” in this section. 


. Stabilizer shaft. Refer to SECTION 3C. 
. Steering gear to frame clamp nuts, bolts and 


clamp. 


. Power steering gear mounting bolt and nut. 
. Power steering gear from vehicle. 
. Outer tie rods from power steering gear, if 


necessary. Refer to SECTION 3B1. 


. Rack and pinion boots, if necessary. Refer to 


SECTION 3B1. 


). Inner tie rods, if necessary. Refer to SECTION 


3B1. 


Install or Connect 
Tnner tie rods, if removed. 
Rack and pinion boots, if removed. 
Outer tie rods, ifremoved. 
Power steering gear into vehicle 
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cs 
“A 


BN \\aae) 


POWER STEERING RESERVOIR ASSEMBLY [2] Power sTEERING GEAR OUTLET HOSE ASSEMBLY 


CLAMP COOLER ASSEMBLY OUTLET HOSE 


POWER STEERING PUMP INLET PIPE TO POWER STEERING RESERVOIR HOSE 


POWER STEERING PUMP ‘TO COOLER ASSEMBLY OUTLET HOSE 


POWER STEERING PUMP INLET TUBE RESERVOIR ASSEMBLY BRACKET 


POWER STEERING GEAR POWER STEERING COOLER ASSEMBLY 


POWER STEERING GEAR INLET HOSE ASSEMBLY 


Figure 1 - Power Steering System (VIN P) 
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(71) Power STEERING RESERVOIR ASSEMBLY POWER STEERING COOLER ASSEMBLY 

(2) Power STEERING GEAR INLET HOSE ASSEMBLY (COOLER ASSEMBLY OUTLET HOSE 

TB one POWER STEERING GEAR OUTLET HOSE ASSEMBLY 
© sor POWER STEERING GEAR 

[5] came POWER STEERING RESERVOIR HOSE 

(e) nur POWER STEERING PUMP PULLEY 

(2) Front sumPER IMPACT BAR SKID PLATE SUPPORT POWER STEERING PUMP 


Figure 2 - Power Steering System (VIN) 
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[1] Power steenine Gear 
[2] sour 

[3] outer te roo 

NUT 

[5] DRIVETRAIN AND SUSPENSION FRAME 


STEERING GEAR TO FRAME CLAMP 


POWER STEERING GEAR AND PUMP 3B-5 


MS 8395-38 


Figure 3 - Power Steering Gear (VIN P) Shown (VIN J) Similar 


Power steering gear mounting bolt and nut. 


Tighten 

‘Power steering gear mounting nut to 40 N-m 
(30 Ib. ft.). 

Steering gear to frame clamp, bolts and nuts. 


Tighten 

© Steering gear clamp nuts to 25 N-m (18 lb. ft.). 
Stabilizer shaft. 

Power steering cooler assembly. 

Both outer tie rods to knuckles. 


. Tire and wheel assemblies. 
. Lower vehicle. 

. Intermediate shaft. 

. Steering gear coupling shield. 

. Power steering gear outlet hose assembly to power 


steering gear. 


15. 


u 


Ss 


1 


u 


& 


19. 
20. 


2 


Tighten 

© Power steering gear outlet hose assembly 
fitting to 28 N-m (21 lb. ft.). 

Power steering gear inlet hose assembly to power 

steering gear. 


Tighten 


© Power steering gear inlet hose assembly 
fitting to 28 N-m (21 lb. ft.). 


. Drive belt idler pulley on vehicles equipped with 


VIN Pengine. 
Serpentine drive belt on vehicles equipped with 
VIN P engine. 

Air intake duct on vehicles equipped with VIN P 
engine. 

Negative battery cable. 

Remove drain pan, refill power steering fluid 
reservoir, and bleed power steering system. Refer 
to “Bleeding Power Steering System” in this 
section. 
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3B-6 POWER STEERING GEAR AND PUMP. 


21. Check and, if necessary, adjust front wheel 


alignment toe. Refer to SECTION 3A. 


POWER STEERING COOLER ASSEMBLY 
Figures 1 and 2 


Remove or Disconnect 
1, 


Le a 


‘Air intake duct on vehicles equipped with VIN P 
engine. 

Serpentine drive belt on vehicles equipped with 
VIN P engine. 

Drive belt idler pulley on vehicles equipped with 
VIN P engine. 

Place drain pan under vehicle. 

Steering gear outlet hose from steering gear. 

Raise vehicle and suitably support. Refer to 
SECTION OA. 

Four bolts securing cooler assembly to front 
bumper impact bar skid plate support. 

Cooler assembly outlet hose from cooler assembly. 
Cooler assembly from vehicle. 


Install or Connect 


Position cooler assembly in vehicle. 
Cooler assembly outlet hose to cooler assembly 


Tighten 

© Cooler assembly outlet hose clamp screw to 2.5 
N-m (22 Ib. in.). 

Four bolts securing cooler assembly to front 

bumper impact bar skid plate support. 


Tighten 

Bolts securing cooler assembly to front bumper 
impact bar skid plate support to 10 N-m (89 Ib. 
in). 

Remove drain pan and lower vehicle. 

Steering gear outlet hose to steering gear. 


Tighten 
Power steering gear outlet hose assembly 
fitting to 28 N-m (21 Ib. in.). 


6. Drive belt idler pulley on vehicles equipped with 
VIN P engine. 

7. Serpentine drive belt on vehicles equipped with 
VIN P engine. 

8. Air intake duct on vehicles equipped with VIN P 
engine. 

POWER STEERING GEAR INLET HOSE 

ASSEMBLY (VIN P) 

Figure 1 

Remove or Disconnect 


Z. 


Place drain pan under vehicle. 


2. 


Power steering pump pulley. Refer to “Power 
Steering Pump Pulley” in this section. 

Drive belt idler pulley. 

Inlet hose assembly from power steering pump. 
Power steering gear inlet hose assembly from 
power steering gear. 

O-rings from inlet hose assembly. 


Install or Connect 


‘O-rings to power steering gear 
assembly. 


inlet hose 


2. Inlet hose assembly to power steering gear. 
3. Inlet hose assembly to power steering pump. 
Tighten 
© Inlet hose assembly fitting to 28 N-m (21 Ib. 
ft.) 

4, Drive belt idler pulley. 

5. Power steering pump pulley. 

6. Remove drain pan, refill power steering fluid 
reservoir, and bleed power steering system. Refer 
to “Bleeding Power Steering System” in this 
section. 

POWER STEERING PUMP INLET PIPE 

ASSEMBLY (VIN P) 

Figure 1 

| Remove or Disconnect 

T_ Place drain pan under vehicle 

2. Power steering pump pulley. Refer to “Power 
Steering Pump Pulley” in this section. 

3. Drive belt idler pulley. 

4. Power steering pump inlet pipe clamp from power 
steering pump. 

5. Power steering pump inlet pipe clamp from power 
steering reservoir. 

6. Power steering pump inlet pipe mounting bolts. 

7. Power steering pump inlet pipe from vehicle. 


Install or Connect 

Power steering pump inlet pipe to power steering 
pump and power steering reservoir. 

Power steering pump inlet pipe mounting bolts. 


Tighten 

jolts attaching power steering pump inlet pipe 
to 83 N-m (24 Ib. ft.) 

Power steering pump inlet pipe clamp to power 

steering reservoir. 

Power steering pump inlet pipe clamp to power 

steering pump. 

Drive belt idler puller. 

Power steering pump pulley. 
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7. Remove drain pan, refill power steering fluid 
reservoir, and bleed power steering system. Refer 
to “Bleeding Power Steering System” in this 
section. 


POWER STEERING PUMP PULLEY (VIN P) 
Figure 4 


‘Tools Required: 
J 25034-B Pump Pulley Remover 
J 25033-B Pump Pulley Installer 


Remove or Disconnect 
T._ Air intake duct. 
2. Serpentine drive belt. 
3. Power steering pump pulley hub cap. 
4. Pump pulley using J 25034-B, 


Install or Connect 
‘Pump pulley using J 25033-B 
Pulley must be installed onto pump shaft to 
specification shown in Figure 4. 
2. Hub cap to pulley. 
3. Serpentine belt. 
4. Air intake duct. 


POWER STEERING RESERVOIR ASSEMBLY 
(VIN P) 
Figure 1 


Remove or Disconnect 


T, Place drain pan under vehicle. 

2. Both hoses and clamps from power steering 
reservoir assembly. 

3. Lift up on reservoir assembly and slide off bracket. 


Install or Connect 

Position power steering reservoir assembly to 

reservoir assembly bracket and push down and 

lock into place. 

2. Both hoses and clamps to power steering reservoir 
assembly. 


[2] Tighten 

Hose clamp screws to 2.5 N-m (22 lb. in.). 

3. Remove drain pan, refill power steering fluid 
reservoir, and bleed power steering system. Refer 
to “Bleeding Power Steering System” in this 
section. 


125033-8 


SHAFT AXIAL TOLERANCE 


7] POWER STEERING PUMP 
[2] Power steeRInG pump PULLEY 
[2] Power steerING pump SHAFT 


[Er] ROWER STEERING PUMP PULLEY HUB 
(PART OF 2) 


Ms 9668.38 
Figure 4- Pulley Removal and Installation 
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RESERVOIR ASSEMBLY BRACKET (VIN P) 
Figure 1 


Remove or Disconnect 


Power steering reservoir. Refer to “Power 
Steering Reservoir Assembly” in this section. 
2. Reposition heater hoses out of power steering 


reservoir bracket. 
3. Spark plug wire retainer from power steering 
reservoir bracket. 
4. Bolt and nut securing power steering bracket from 
drivetrain. 


5. Reservoir assembly bracket from vehicle. 


Peq install or Connect 

Reservoir assembly bracket to drivetrain. 

Bolt and nut securing power steering bracket to 
drivetrain. 


Tighten 
@- Bolts attaching reservoir assembly bracket to 
drivetrain to 33 N-m (24 Ib. ft.). 
3. Spark plug wire retainer to power steering 
reservoir bracket. 


4, Reposition heater hoses to power steering 
reservoir bracket. 
5. Power steering reservoir. Refer to “Power 


Steering Reservoir Assembly” in this section. 
POWER STEERING PUMP AND BRACKET 
(VIN P) 

Figure 5 


| Remove or Disconnect 


T, Place drain pan under vehicle. 

2. Negative battery cable. 

3. Power steering pump pulley. Refer to “Power 
Steering Pump Pulley” in this section. 

4. Drive belt idler pulley 

5. Power steering gear inlet hose assembly from 
power steering pump. 

6. power steering pump 
mounting bolts. 

7. Power steering pump inlet pipe from power 
steering pump. 

8. Power steering pump mounting bolts. 

9. Power steering pump and front bracket. 


inlet pipe assembly 


Install or Connect 


T, Power steering pump and front bracket. 
2. Power steering pump mounting bolts. 


Tighten 


© Power steering pump mounting bolts to 25 
N-m (18 Ib. ft.). 


3. Power steering pump inlet pipe to power steering 
pump. 
4. Power steering pump inlet pipe mounting bolts. 


Tighten 
e Bolts attaching power steering pump inlet pipe 
to 33 Nm (24 Ib. ft.). 
5. Power steering gear inlet hose assembly to power 
steering pump. 


Tighten 


ower steering gear inlet hose assembly 
fitting to 28 N-m (21 lb. ft). 

Drive belt idler pulley. 

Power steering pump pulley. 

Negative battery cable. 

Remove drain pan, refill power steering fluid 

reservoir, and bleed power steering system. Refer 

to “Bleeding Power Steering System” in this 

section. 


POWER STEERING GEAR 
ASSEMBLY (VIN J) 
Figure 2 


| Remove or Disconnect 


Place drain pan under vehicle. 

2. Power steering pump pulley. Refer to “Power 
Steering Pump Pulley” in this section. 

3. Power steering gear inlet hose assembly from 
power steering gear. 

4. Power steering gear inlet hose assembly from 
power steering pump. 

5. O-rings from inlet hose assembly. 


PONS 


INLET HOSE 


Install or Connect 

T, O-rings to power steering gear inlet hose. 

2. Inlet hose assembly to power steering pump and 
power steering gear. 


Tighten 

‘ower steering gear inlet hose assembly 
fittings to 28 N-m (21 Ib. ft.). 

Power steering pump pulley. 

Remove drain pan, refill power steering fluid 

reservoir, and power steering system. Refer to 

“Bleeding Power Steering System” in this section. 


COOLER ASSEMBLY OUTLET HOSE (VIN J) 
Figure 2 


Be 


Remove or Disconnect 

1. Place drain pan under vehicle. 

2. Power steering reservoir hose from reservoir. 
3. Outlet hose from reservoir. 
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Pune pune [3] Tensioner assematy 
[19] 


(2) Power steeRinc puMP IDLER SHIELD 


[3] Generator MounTING BoLTs AND NUT [7] wwuer puuiey assematy 


[i] SENERATOWAC compnessOR AND 


POWER STEERING PUMP BRACKET POWER STEERING BRACKET 


B] GENERATOR MOUNTING BRACKET SPACER 73] REAR INNER SUPPORT BRACE BOLTS 
(7) ReARINNER SUPPORT BRACE [4] Rear SUPPORT BRACE BOLTNUT 


REAR SUPPORT BRACE 15] Bours 


OUTER SUPPORT BRACE [HZ] sracket mountinc Bours 


MS 1185538 


Figure 5- Pump and Brackets installation (VINP) 
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4, 
5. 


x, 
2. 


Outlet hose from cooler assembly. 
Cooler assembly outlet hose. 


Install or Connect 


Cooler assembly outlet hose to cooler assembly. 
Cooler assembly outlet hose to reservoir. 


Tighten 

@ Cooling assembly outlet hose clamp screws to 
2.5 Nem (2 Ib. in.) 

Power steering reservoir hose to reservoir. 


Tighten 

‘Power steering reservoir hose clamp screw to 
2.5 N-m (22 lb. in.), 

Remove drain pan, refill power steering fluid 
reservoir, and bleed power steering system. Refer 
to “Bleeding Power Steering System” in this 
section. 


POWER STEERING RESERVOIR HOSE (VIN J) 
Figure 2 


Remove or Disconnect 
‘Place drain pan under vehicle. 
Power steering pump pulley. Refer to “Power 
Steering Pump Pulley” in this section. 
Power steering reservoir hose from reservoir. 
Reservoir hose from pump. 


Install or Connect 


‘Power steering reservoir hose to pump. 
Reservoir hose to reservoir. 


Tighten 

© Both power steering reservoir hose clamp 
screws to 2.5 N-m (22 lb. in.). 

Power steering pump pulley. 

Remove drain pan, refill power steering fluid 

reservoir, and bleed power steering system. Refer 

to “Bleeding Power Steering System” in this 

section. 


POWER STEERING PUMP PULLEY (VIN J) 
Figure 4 


Tools Required: 
J 26034-B Pump Pulley Remover 
J 25033-B Pump Pulley Installer 


4 
5. 


Remove or Disconnect 
Air intake duct. 


Serpentine drive belt. 
Bolt retaining compressor hose clip to 
crossmember. 

Power steering pump pulley hub cap. 

Pump pulley using J 25034-B. 


Install or Connect 


‘Pump pulley using J 25033-B. 

© Pulley must be installed onto pump shaft to 
specification shown in Figure 4. 

Hub cap to pulley. 

Bolt retaining compressor 

crossmember. 

Serpentine drive belt. 

Air intake duct. 


hose clip to 


POWER STEERING PUMP, RESERVOIR AND 
BRACKET (VIN J) 
Figures 2and6 


DR ON rH 


= 


2@ 


10. 
11. 


8 


_ 
2 


14. 


15. 
16. 


Tools Required: 
J. 25033-B Pump Pulley Installer 
J 25034-B Pump Pulley Remover 


Remove or Disconnect 


Negative battery cable. 
Drain and discard power steering fluid. 
Air intake duct. 

Serpentine drive belt. 

Drain coolant. 

Left coolant outlet cover and hose. 
SECTION 6B. 

Vacuum hose retainer from power steering pump 
reservoir. 

Vacuum hose and set aside. 


Refer to 


Bolt retaining compressor hose clip to 
crossmember. 
Power steering pump pulley. 


Crankcase vent inlet pipe from power steering 
pump bracket. 


. Crankcase vent inlet hose from throttle body 


extension. 


. Air conditioning compressor to power steering 


pump bracket bolt. 
Power steering gear inlet pipe from power steering 
pump. 

Cooler assembly outlet hose from cooler assembly. 
Power steering pump bracket to cylinder head 
bolts. 
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POWER STEERING RESERVOIR 


CLAMPS: 


POWER STEERING RESERVOIR HOSE 
[5] cooter assemay ourtet Hose 
[E] Power sTeeRING GEARINLET HOSE ASSEMBLY 


7] POWER STEERING PUMP 


Figure 6 - Pump, Reservoir and Mounting Bracket (VIN J) 


17. Power steering pump from vehicle. 


18. Power steering fluid reservoir hose from reservoir Tighten 
and pump. : © Power steering pump to mounting bracket 
19. Power steering pump to mounting bracket bolts. bolts to 26 Nem (19 Ib, 
20. Power steering pump from mounting bracket. 4. Power steering reservoir hose to reservoir and 
21. Power steering reservoir from mounting bracket. phe 
bd Install or Connect al Tighten 
© Power steering fluid reservoir hose clamp 
Important screws to 2.5 N-m (22 Ib. in 
© The letter “R” must not appear on the back of 5. ‘Power steering pump into vehicle. 
the power steering pump for (VIN J) usage. 6. Power steering pump bracket to cylinder head 


bolts with Loctite® 565 applied to bolt threads. 
1. Power steering pump reservoir to mounting 


bracket. Tighten 
2. Power steering pump to mounting bracket. © Power steering pump bracket to cylinder head 
3. Power steering pump to mounting bracket bolts bolts to 26 Naw 9 Ih). 

with Loctite® 565 applied to bolt threads. 7. Cooler assembly outlet hose to cooler assembly. 
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Tighten 


© Cooler assembly outlet hose clamp screw to 2.5 
Nem (22 Ib. in.). 
8. Power steering gear inlet pipe to power steering 
pump. 


Tighten 
e Power steering gear inlet pipe fitting to 28 
N-m (21 Ib, in,). 
9. Air conditioning compressor to power steering 
pump bracket bolt. 


Tighten 


© Air conditioning compressor to power steering 
pump bracket bolt to 26 N-m (19 Ib. ft). 

10. Crankcase vent inlet hose to throttle body 
extension. 

11. Crankcase vent inlet pipe to power steering pump 
bracket. 

12, Power steering pump pulley. 

13, Bolt retaining compressor hose clip to 
crossmember. 

14, Vacuum hose. 

15. Vacuum hose retainer to power steering pump 
reservoir. 


[2\} Tighten 
‘Vacuum hose retainer screws to 1.5 N-m (13 1b. 
in). 
16. Left coolant outlet cover and hose. 
17. Serpentine drive belt. 
18. Air intake duct. 
19. Negative battery cable. 
20. Refill coolant. 
21. Refill power steering fluid reservoir and bleed 
power steering system. Refer to “Bleeding Power 
Steering System” in this section. 


SPECIFICATIONS 


FASTENER TIGHTENING 


Cooler Assembly to Front 
Bumper Impact Bar 
Skid Plate Support Bolt. 10N-m (89 lb. in.) 
Cooler Assembly Outlet 
Hose Clamp Screw ....... 2.5 N-m (22 Ib. in.) 
Power Steering Gear 
Inlet and Outlet 
Hose Assembly Fitting . 28N-m(21 Ib. ft.) 
Power Steering Gear 
Outlet Hose Assembly 
Clamp Screw 2.600005 2.5N-m (22 Ib. in.) 
Power Steering Gear 
Mounting Nut ... 
Power Steering Reservoir 
Hose Clamp Screw .......  2.5N-m (22 Ib. in.) 
Steering Gear Clamp Nut ... 25N-m (18 1b. ft.) 


(VIN P) 


40 N-m (30 Ib. ft.) 


Power Steering Pump 
Mounting Bolt ........... 25 N-m (18 Ib. ft.) 
Power Steering Pump 
Front Bracket to Power 
Steering Pump Bolt .... 25 N-m(18 Ib. ft.) 
Reservoir Assembly 
Bracket to Drivetrain .... 33 N-m(24 Ib. in.) 


(VIN J) 


Air Conditioning 
Compressor to Bracket 
Bolt .. iogeasaatsl 26 N-m(19 Ib. ft.) 
Power Steering Pump 
Bracket to Cylinder 
Head Bolt .. 
Power Steering Pump 
to Mounting Bracket 
Bolt 
Vacuum Hose Retainer 
Screw .. 


26 N-m (19 Ib. ft.) 


26 N-m (19 Ib. ft.) 


1.5 N-m (13 Ib. in.) 
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POWER STEERING GEAR AND PUMP 3B-13 


125033-8 


(1) Pump puttey REMOVER 


2 


PUMP PULLEY INSTALLER 


[3] steenne Linkace pun.er 


Figure 7- Special Tools 


124319-01 
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SECTION 3B1A 


POWER STEERING GEAR 
UNIT REPAIR 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were removed. If 
a fastener needs to be replaced, use the correct part number fastener for that application. If the correct part number fastener 
is not available, a fastener of equal size and strength (or stronger) may be used. Fasteners that are not reused, and those 


requiring thread locking compound 


ill be called out. The correct torque value must be used when installing fasteners 


that require it. If the above conditions are not followed, parts or system damage could result. 


CONTENTS 


Power Rack & Pinion Steering Gear Assembly ...3B1A-2 
Outer Tie Rod .... 3BIA-3 
Rack Bearing Preload BIA-4 
Rack & Pinion Boot 3BIA-4 
Inner Tie Rod 3B1A-4 
Cylinder Line Assemblie: 3B1A-5 


Stub Shaft and Bearing 
Annulus Assembly 
Specifications 
Fluid Capacities 
Fastener Tightening 
Special Tools 


pecificatior 
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Figure 1 Power Rack and Pinion - End Take Off 
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Key No. Part Name 
1- NUT, HEXAGON SLOTTED 

2- PIN, COTTER 

3+ SEAL, TIE ROD 

5+ ROD ASM, OUTER TIE 

7 - NUT, METRIC HEX (M14 X 1.5) 
8 - CLAMP, TIE ROD END 

10 - BOOT, RACK & PINION 

11- CLAMP, SEAL RETAINING 
12- RCD ASM, INNER TIE 

13- RING, SHOCK DAMPENER 
15 - NUT, ADJUSTER PLUG LOCK 


Key No. Part Name 
16 - ADAPTER, SEAL 

17- RING, RETAINING 

20 - SEAL, STUB SHAFT 

21- ANNULUS ASM, BEARING 

23 - SEAL, O-RING (4.50 1.D.) 

25 - LINE ASM, CYLINDER (RT) 

26 - LINE ASM, CYLINDER (LT) 

30 - GEAR ASM, RACK & PINION (PARTIAL) 
32 - NUT, HEX LOCK 

33 - COVER, DUST 


Figure 2 Power Rack and Pinion — End Take Off - Legend 


OUTER TIE ROD 
Figures 1 thru 3 


Tool Required: 
J24319-01 Universal Steering Linkage Puller 


Remove or Disconnect 


1. Cotter pin (2) and hex slotted nut (1) from outer tie 
rod assembly (5). 

2. Loosen hex nut (7). 

3. Outer tie rod (5) from steering knuckle with 
324319-01. 

4. Outer tie rod (5) from inner tie rod (12). 


Install or Connect 


1, Outer tie rod assembly (5) to inner tie rod (12). Do 
not tighten hex nut (7). 

2. Outer tie rod (5) to steering knuckle, hex slotted 
nut (1) to outer tie rod stud. 


Tighten 


 — Hex slotted nut (1) to 47 Nem (35 Ib. ft.). 


© Tighten nutupto 1/6additional tum, or70Nem 
(52 Ib. ft.) maximum, to align cotter pin slot. 
Do not back off nut for cotter pin insertion, 


3. Cotter pin (2) into hole in tie rod stud (5). 


Adjust 


© Toe by turning inner tie rod (12). 


Important 


* Be sure rack and pinion boot (10) is not 
twisted or puckered during toe adjustment. 


Tighten 


* Hex nut (7) against outer tie rod (5) to 
68 Nem (50 Ib. fi.). 


A-STEERING KNUCKLE 

1-NUT, HEXAGON SLOTTED 

2-PIN, COTTER 

§-ROD ASM, OUTER TIE 

7-NUT, METRIC HEX (M14 X 1.5) 
12-ROD ASM, INNER TIE 


Figure 3 Outer Tie Rod Replacement 
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RACK BEARING PRELOAD 
(on vehicle adjustment) 
Figure 14 


A 


Adjust 


Make adjustment with front wheels raised and 
steering wheel centered. Be sure to check 
returnability of the steering wheel to center after 
adjustment. 

Loosen adjuster plug lock nut (15) and turn adjuster 
plug clockwise until it bottoms in gear assembly 
(30), then back off 50° to 70° (approximately one 
flat). 

Lock nut (15) to adjuster plug. 


Tighten 


© Lock nut (15) to 75 Nem (55 Ib. ft.) while 
holding adjuster plug stationary. 


RACK & PINION BOOT 
Figures 1 thru6 


ca 


2. 
3. 
4. 


bat 


Tool Required: 
J 22610 Service Boot Clamp Installer 


Remove or Disconnect 


Do alll steps of OUTER TIE ROD “Remove or 
Disconnect.” 

Hex nut (7) from inner tie rod assembly (12). 

Tie rod end clamp (8). 

Seal retaining clamp (11) with side cutters and 
discard. 

Rack and pinion boot (10). 


7-NUT, METRIC HEX (M14 X 1.5) 
8-CLAMP, TIE ROD END 

10-BOOT, RACK & PINION 

11-CLAMP, SEAL RETAINING 

30-GEAR ASM, RACK & PINION (PARTIAL) 


install or Connect 


‘New seal retaining clamp (11) onto rack and pinion 
boot (10). 
2. Apply grease to inner tie rod (12) and gear assembly 
(30) prior to boot installation (see Figure 5). 
© Boot (10) onto inner tie rod assembly (12). 
3. Boot (10) onto gear assembly (30) until seated in 
gear assembly groove. 


al Important 
F 


Boot (10) must not be twisted, puckered or 
out of shape in any way. If the boot is not 
shaped properly, adjust by hand before in- 
stalling seal retaining clamp (11). 


4. Seal retaining clamp (11) on boot (10) with tool 
J 22610 and crimp as shown (see Figure 6). 

5. Tie rod end clamp (8) with pliers on boot (10). 

6. Hex nut (7) to inner tie rod assembly (12). 

7. Do all steps of OUTER TIE ROD “Install or 
Connect.” 


INNER TIE ROD 
Figures 1 thru 8 


fe] Remove or Disconnect 


Rack and pinion assembly from vehicle (see 

Section 3B). 

2. Doall steps of RACK & PINION BOOT “Remove 
or Disconnect.” 

3. Shock dampener (13) from inner tie rod assembly 

(12) and slide back on rack (see Figure 7). 


Notice: Rack must be held during removal of inner tie 
rod (12) to prevent rack damage. 


APPLY GREASE TO. 
THESE AREAS 


10-BOOT, RACK & PINION 
12-ROD ASM, INNER TIE 
30-GEAR ASM, RACK & PINION (PARTIAL) 


Figure 4 Rack and Pinion Boot Replacement 


Figure § Boot Seal Grease Application 
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Notice: Steering gear rack must be held stationary during 
inner tie rod removal to prevent steering gear damage. Use an 
appropriate size wrench at the rack teeth to hold the rack 
during inner tie rod removal. For right side inner tie rod 
removal, it will be necessary to remove the left side boot to 
access the rack teeth. 


4, Inner tie rod assembly (12) from rack assembly as 
follows: (See Figure 7.) 

© Place a wrench on flat of rack assembly. 

© Place another wrench on flats of inner tie rod 
housing. 

Rotate inner tie rod housing counterclock- 
wise until inner tie rod (12) separates from 
rack. 


Pee] instatt or connect 


1, Remove old Loctite® from threads of rack and inner 
tie rod. 


Important 


Threads must be clean prior to Loctite appli- 
cation. Be sure Loctite container expiration 
date has not passed. Do not use too much 


Loctite. Use only enough to evenly coat 
threads. 
2. Apply Loctite 262° to inner tie rod threads 
(see figure 8). 
3. Ifshock damper was removed, slide it onto steering 
gear. 


POWER STEERING GEAR UNIT REPAIR 3B1A-5 


Notice: Steering gear must be held stationary during inner 
tie rod installation to prevent steering gear damage. 


4, Install inner tie rod assembly onto steering gear 
(see Figure 8). 


[2 Tighten 
+ Inner tie rod (12) to 100 Nem (74 Ib. ft.) 


5. Slide shock dampener up against inner tie rod 


assembly. 
6. Doall steps of RACK & PINION BOOT “Install 
or Connect.” 
7. Rack and pinion assembly to vehicle (see 
Section 3B). 
CYLINDER LINE ASSEMBLY 


and O-RING SEALS 
Figures 1 and2 


Tools Required: 
12mm Flare Nut Wrench 
16mm Flare Nut Wrench 


Remove or Disconnect 


1. Loosen cylinder line fittings (25) or (26) on cylinder 
end of gear assembly (30). 

2. Loosen fittings on cylinder line assemblies (25) or 
(26) at valve end of gear assembly (30). 

3. Cylinder line assemblies (25) or (26) from rack and 
pinion gear assembly (30). 

4. O-ring seals (23) from valve end of lines (25) or (26) 
and discard, 


10-BOOT, RACK AND PINION 
11-CLAMP, SEAL RETAINING 


B SS 
A-RACK ASM, PISTON AND STEERING 
B-HOUSING, INNER TIE ROD 
12-ROD ASM, INNER TIE 
13-RING, SHOCK DAMPENER 
30-GEAR ASM, RACK & PINION (PARTIAL) 


Figure 6 Boot Clamp Installation 


Figure 7 Inner Tie Rod Removal 
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3. Adjuster plug from gear assembly (30). 


Install or Connect 4. Adjuster spring and rack bearing. 
5. Retaining ring (17) from valve bore of gear 
1} Inspect assembly (30). 
6. Dust cover (33) from bottom of gear assembly (30) 
Lines for: (see Figure 10). 
© Cracks. . 
° Dents. Notice: Stub shaft must be held to prevent damage to the 
© Damage to threads. pinion teeth. 
Replace as needed. 


7. Hex lock nut (32) from lower end of pinion and 


1, New O-ring seals (23) to valve end of lines (25) valve assembly, while holding stub shaft with 14 


or (26). mm Crowfoot Wrench (see Figure 10). 
2. Cylinder line assemblies (25) or (26) to gear 2 - 
assembly (30). Notice: DO NOT hammer or pound on pinion and valve 


assembly. This will cause damage or loosen the drive pin. 


Notice: Carefully align threads on all fittings and finger 
tighten (o avoid stripping and cross-threading 


Important 
Tighten * When performing the following procedure, 
do not remove pinion and valve assembl, 
# Valve end fittings to 16.9 Nem (12.5 Ib. ft). fiom gear sgersbly, Press pinion and valve 
* Cylinder end fittings to 27.0Nem (20 Ib. ft). ausensbly only fir caough to alow rainoval 
of bearing annulusand seal. Pinion and valve 


assembly removal is not required. 


STUB SHAFT and BEARING ANNULUS 
ASSEMBLY 8. Use an arbor press (see Figure 11). Press on 
Figures 1, 2,9 Thru 14 threaded end of pinion until it is possible to remove 

Tools Required: stub shaft seal (20) and stub shaft bearing annulus 


J 29822 Pinion Seal Installer assembly (21) (see Figure 12). 
3.29810 Stub Shaft Seal Protector 
14 mm Crowfoot Wrench 


Install or Connect 


Remove or Disconnect not held, damage to the pinion 


1. Rack and pinion steering assembly from vehicle 
(seesecion 33). 1. Hex lock nut (32) onto pinion, while holding the 


2. Adjuster plug lock nut (15) from adjuster plug valve stub shaft. 
(see Figure 9). 


Tighten 


MAKE SURE 
TIE ROD © — Hex lock nut (32) to 30 Nem (22 Ib. ft.). 
ROCKS: 
FAFELY IN 2. Dust cover (33) to gear assembly (30). 
3. Stub shaft bearing annulus assembly (21) onto valve 
stub shaft. 
4, Seal protector J 29810 onto valve stub shaft. 
13 5. Apply a small quantity of grease to inner lip of stub 


shaft seal (20). 
® — Stub shaft seal (20) and stub shaft over 
protector and into gear assembly (30). 


B-HOUSING, INNER TIE ROD 6. Retaining ring (17) into groove in gear 
C-TORQUE WRENCH assembly (30). ; 

12-ROD ASM, INNER TIE 7. Lubricate stub shaft area with grease. 

13-RING, SHOCK DAMPENER: 

30-GEAR ASM, RACK & PINION (PARTIAL) 


A-RACK ASM, PISTON AND STEERING 


Figure 8 Inner Tie Rod Installation 
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8. Coat rack bearing, adjuster spring and adjuster plug 
with lithium base grease and install in gear 
assembly (30) (see Figure 14). 


A Adjust 


With rack centered in the gear assembly (30), 
turn adjuster plug clockwise until it bottoms. 
in the gear assembly, then back off 50° to 70° 
(approximately one flat). Check rotational 
torque on pinion. Maximum pinion preload 
torque is 1.8 Nem (16 Ib. in.) (see Figure 14). 


9. Adjuster plug lock nut (15) to adjuster plug. 
Tighten firmly against gear assembly while holding 
adjuster plug stationary. 

10. Rack and pinion assembly into vehicle. 


al Important 


Flushand bleed power steering system (hoses, 
reservoir and cooler lines) with cold climate 
power steering fluid - GM Part #12345866 
16-02. or 12345867 32-02. (see flushing and 
bleeding procedures, Section 3B). 


14mm 
CROWFOOT 
WRENCH 


A-SHAFT, STUB 
30-GEAR ASM, RACK & PINION (PARTIAL) 
32-NUT, HEX LOCK 
33-COVER, DUST 


Figure 10 Retaining Ring and Lock Nut Removal 


15 
A-BEARING, RACK 
B-SPRING, ADJUSTER 


WY 


C-PLUG, ADJUSTER A-ARBOR PRESS: 

15-NUT, ADJUSTER PLUG LOCK B-THREADED END OF PINION 

30-GEAR ASM, RACK & PINION (PARTIAL) 30-GEAR ASM, RACK & PINION (PARTIAL) 
Figure 9 Rack Bearing Removal Figure 11 Pressing Pinion 
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21 


21-BEARING ANNULUS ASM, NEEDLE 
30-GEAR ASM, RACK & PINION (PARTIAL) 


Figure 12 Bearing Annulus Installation 


17-RING, RETAINING 
20-SEAL, STUB SHAFT 
30-GEAR ASM, RACK & PINION (PARTIAL) 


BACK OFF 50 DEGREES 
TO 70 DEGREES 
(APPROX. ONE FLAT) 


COAT WITH LITHIUM BASE 
GREASE BEFORE ASSEMBLY 


A-BEARING, RACK 
B-SPRING, ADJUSTER 
G-PLUG, ADJUSTER 
15-NUT, ADJUSTER PLUG LOCK 
30-GEAR ASM, RACK & PINION (PARTIAL) 


Figure 13 Seal Installation 


Figure 14 Rack Bearing Installation and Adustment 
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SPECIFICATIONS 


FLUID CAPACITIES 


Lubricant... ..Cold Climate Power Steering Fluid 12345866 (16-0z.) 
12345867 (32-02) 


.0.75 liter (1-1/2 pints) 


Capacity Complete System... 


FASTENER TIGHTENING SPECIFICATIONS 


(1) Hexagon Slotted Nut 
(7) Hex Nut 
(12) Inner Tie Rod 
(15) Lock Nut... 
(32) Hex Lock Nu 
Pinion Preload .. 

Valve End Fi 
Cylinder End Fittings 


47.0 Nem (35 Ib. ft.) 
68.0 Nem (50 Ib. ft.) 
00.0 Nem (74 Ib. ft.) 
75.0Nem (55 Ib. ft.) 
30.0 Nem (22 Ib. ft.) 
1.8Nem (16 1b. in.) 
16.9Nem — (12.51b. ft.) 
21.0 Nem (20 Ib. ft.) 


SPECIAL TOOLS 


1. 4.22610 2. J24319-01 


3. 29810 


1. SERVICE BOOT CLAMP INSTALLER 
2. UNIVERSAL STEERING LINKAGE PULLER 
3. STUB SHAFT SEAL PROTECTOR 
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SECTION 3B1B 


POWER STEERING PUMP 
UNIT REPAIR 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were removed. If 
a fastener needs to be replaced, use the correct part number fastener for that application. If the correct part number fastener 
is not available, a fastener of equal size and strength (or stronger) may be used. Fasteners that are not reused, and those 
requiring thread locking compound will be called out. The correct torque value must be used when installing fasteners 
that require it. If the above conditions are not followed, parts or system damage could result. 


CONTENTS 


3BIB-2 __ Rotating Group and Sleeve Assembly 
3BIB-3 Specifications 
3BIB-3 Fluid Capacities 
...3B1B-3_ _ Fastener Tightening Specific 


Power Steering Pump Assembly — TC Series 
Reservoir Assembly .. 
Control Valve Assembly 
Drive Shaft Assembly, Drive Shaft Seal... 
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Figure 1 Power Steering Pump Assembly - TC Series 
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Key No. Part Name 
1 - CAPSTICK ASM, RESERVOIR 
2- RESERVOIR ASM, HYD PUMP 
3- SEAL, O-RING 
6 - HOUSING ASM, HYD PUMP 
7+ SEAL, DRIVE SHAFT 
8 - SHAFT, DRIVE 

10 - BEARING ASM, BALL 

11 - RING, RETAINING 

12- SPRING, FLOW CONTROL 

13 - VALVE ASM, CONTROL, 

18 - SEAL, O-RING 

16 - FITTING, O-RING UNION 

17- SEAL, O-RING 

18 - PLATE, PRESSURE 


POWER STEERING PUMP UNIT REPAIR 3B1B-3 


Key No. Part Name 
20- PIN, PUMP RING DOWEL (2) 

21- VANE (10) 

22- ROTOR, PUMP 

23- RING, PUMP 

25~ SEAL, O-RING 

26- PLATE ASM, THRUST 

27- RING, THRUST PLATE RETAINING 
28- SPRING, PRESSURE PLATE 

30 SEAL, O-RING 

31- SLEEVE ASM 

32- PIN, DOWEL 

33- CLIP, RESERVOIR RETAINING (RH) 
95 - CLIP, RESERVOIR RETAINING (LH) 


Figure 2 Power Steering Pump Assembly — TC Series - Legend 


RESERVOIR ASSEMBLY 
fe] Remove or Disconnect 


Figure 1 and 2 


1. Pumpassembly from vehicle ifnecessary foraccess. 

2. Retainingclips (33) and (35) fromreservoirassembly 
(2) and housing (6). 

3. Reservoir (2) from housing (6). 

4, O-ring seal (3) from reservoir (2) and discard. 


ba Install or Connect 


Figure 1 and 2 


1. New O-ring seal (3) to reservoir (2). 

2. Reservoir assembly (2) to housing (6). 

3. Retaining clips (33) and (35) to reservoir (2) and 
housing (6). 

4, Pump assembly to vehicle. 


CONTROL VALVE ASSEMBLY 
ke Remove or Disconnect 


Figure 1 and 2 


1. Pumpassembly from vehicle ifnecessary foraccess. 
2. O-ring union fitting (16) from housing (6) and 
discard O-ring seal (15) from fitting (16). 

Control valve assembly (13) from housing (6). 
Flow control spring (12) from housing (6). 


| Install or Connect 


Figure 1 and 2 


1. Flow control spring (12) to housing (6). 
2. Control valve assembly (13) to housing (6). 


3. New O-ring seal (15) onto union fitting (16) lubri- 
cated with power steering fluid, and fitting (16) into 
pump housing (6). 


Tighten 


© Union fitting (16) to 75.0 Nem (55 Ib. ft.). 
4. Pump assembly to vehicle. 


DRIVE SHAFT ASSEMBLY, DRIVE 
SHAFT SEAL 


fe] Remove or Disconnect 
Figures 1 thru 4 


1. Pumpassembly from vehicle if necessary for access. 
2. Retaining ring (11) from housing (6). 


WHEN CLEARANCE 
EXISTS BETWEEN 
DRIVE SHAFT 
SHOULDER AND 
BEARING INNER, 
RACE, MEASURE 
CLEARANCE 
BEFORE BEARING 
REMOVAL 


A-FEELER GAGE 
Figure 3. Drive Shaft and Ball Bearing Removal 
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3. Drive shaft (8) and ball bearing assembly (10) from 
housing (6) fq insta or Connect 
+ When clearance exists between drive shaft 
shoulder and bearing inner race, measure Figures 1, 2, 5 thru7 


clearance before bearing removal. 1. Lubricate new drive shaft seal (7) with power steer- 
+ Bearing (10) from shaft (8). ing fluid. 
4. Drive shaft seal (7) from pump housing © Seal (7) into pump housing (6) using suitable 
assembly (6). socket. 
Clean ve _ bearing (10) to drive shaft (8). 
Press bearing to shoulder of drive shaft or 
3 All pelts taper ering flald clearance measured prior to removal of old 
© Dry parts. bearing. 
« Shaft (8) and bearing (10) into housing as- 
2s] Inspect sembly (6). Rotate drive shaft so shaft serra 
: ; tion engages with pump rotor (22). 
¢ Drive shaft (8) and splines. 3, Retaining ring (11) to housing (6). 
© Ball bearing assembly (10). 4. Pump assembly to vehicle. 
For scoring or pitting. If noted, replace 
appropriate parts. 
A 
PRESS BEARING 
TO SHOULDER 
OF DRIVE SHAFT 
OR CLEARANCE 8 
MEASURED PRIOR 
TO REMOVING 
OLD BEARING 
A-PRESS: 
6-HOUSING ASM, HYD PUMP: 8-SHAFT, DRIVE 
7-SEAL, DRIVE SHAFT 10-BEARING ASM, BALL 
Figure 4. Drive Shaft Seal Removal Figure 6 Ball Bearing onto Drive Shaft 
NOTE POSITION OF 
LARGE LUG TO BE 
SURE BEVELED 


SIDE OF RING IS 
PROPERLY LOCATED 


A-SUITABLE SOCKET 


6-HOUSING ASM, HYD PUMP 6-HOUSING ASM, HYD PUMP 
‘7-SEAL, DRIVE SHAFT 11-RING, RETAINING 
Figure § Drive Shaft Seal Installation Figure 7 Drive Shaft Retaining Ring Installation 
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ROTATING GROUP AND SLEEVE 4. O-ring seal (25) and discard. 
ASSEMBLY 5. Pump ring (23). 
6. Pump rotor (22). 
fe] Remove or Disconnect 7. Ten vanes (21), 
Fi ree 8. Two pump ring dowel pins (20). 
‘igures 1 thru 4, 8 thru 10 9. Pressure plate (18). It may be necessary to use press 
1, Perform steps 1 through 3 of DRIVE SHAFT to remove pressure plate. 
ASSEMBLY, “Remove or Disconnect.” 10. O-ring seal (17) from pressure plate (18) and 
2. Thrust plate retaining ring (27) from housing (6). discard. 


3. Thrust plate (26) using a 5/8" piece of bar stock or‘! Pressure plate spring (28). 
suitable brass drift. Press on pressure plate hub from 12. Dowel pin (32). 
drive shaft side of housing (6). 


13. O-ting seal (30) from sleeve assembly (31) and 
discard. 
14, Sleeve assembly (31) using punch on drive shaft 


A-PUNCH 

B-ACCESS HOLE 

6-HOUSING ASM, HYD PUMP. 
27-RING, THRUST PLATE RETAINING 


side of housing (6). 
Clean 


© All parts in power steering fluid. 
© Dry parts. 


] Inspect 


© Pressure plate (18). 
© Vanes (21). 

© Pump ring (23). 

© Drive shaft (8) and splines. 

© Ball bearing (10). 

For scoring, pitting, or chatter marks. If noted, 
replace appropriate parts. 


Figure 8 Retaining Ring Removal 


A-PRESS 
B-BAR STOCK 
6-HOUSING ASM, HYD PUMP 
22-ROTOR, PUMP ‘A-PUNCH 
25-SEAL, O-RING 6-HOUSING ASM, HYD PUMP 
26-PLATE ASM, THRUST 31-SLEEVE ASM 
Figure 9 Thrust Plate Removal Figure 10 Sleeve Assembly Removal 
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b4 Install or Connect 
Figures 1, 2, 5 thru 7, 11 thru 16 


1. New sleeve assembly (31) using a suitable socket 
and press to seat sleeve assembly into housing (6) 
from pressure plate side. 

2. Lubricate new O-ring seal (30) with power steering 

fluid. 

© O-ring seal (30) into groove in sleeve 
assembly (31). 

Dowel pin (32) into housing (6). 

Pressure plate spring (28). 

Lubricate new O-ring seal (17) with power steering 

fluid. 

© O-ring seal (17) into groove in pressure 
plate (18). 

6. Mark top of pressure plate (18) directly over dowel 
pin hole in plate. This will help line up hole with 
dowel pin (32) to ensure dowel pin and hole in 
pressure plate engage properly. 

© Pressure plate (18). 


ae 


Two pump ring dowel pins (20). 
Pump rotor (22). Counterbore must face drive shaft 
end of housing (6). 

® Ten vanes (21) into slots in pump rotor (22). 
9. Pump ring (23) over dowel pins (20). 
10. Lubricate new O-ring seal (25) with power steering 
fluid 

© O-ring seal (25) into groove in pump 

housing (6). 


ex 


11. Lubricate outer edge of thrust plate assembly (26). 


‘© Thrust plate assembly (26). Dimples in thrust 
plate must line up with bolt holes in housing 
and ensure thrust plate engages pump ring 
dowel pins. 

12. Press on thrust plate (26) far enough to install 

retaining ring (27). 

Retaining ring (27) into groove in pump 
housing (6), with ring opening centered with 
bolt hole in housing (6) nearest to access 
hole. 

13. Perform steps 2 through 4 of DRIVE SHAFT 

ASSEMBLY, “Install or Connect.” 


> 


A-PRESS 

B-SUITABLE SOCKET 

6-HOUSING ASM, HYD PUMP 
31-SLEEVE ASM 


MAKE MARK. 
ON PRESSURE 
PLATE DIRECTLY 18 
OVER DOWEL 

PIN HOLE IN 

BOTTOM OF 7 
PRESSURE 
PLATE 


6-HOUSING ASM, HYD PUMP 
17-SEAL, O-RING 
18-PLATE, PRESSURE 


Figure 11 Sleeve Assembly Installation 


Figure 13 O-ring Seal and Pressure Plate Installation 


“~S 
2 Oo” 


6-HOUSING ASM, HYD PUMP 
28-SPRING, PRESSURE PLATE 
30-SEAL, O-RING 
32-PIN, DOWEL 


Figure 12. O-ring Seal, Spring, and Dowel Pin Installation 


22 


COUNTERBORE 
FACING DRIVESHAFT 
END OF HOUSING 


22-ROTOR, PUMP 


Figure 14 Rotor Installation 
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INDENTATIONS IN THRUST: 26 ie : 
PLATE MUST LINE UP WITH 27. Cc 
MOUNTING HOLES IN HOUSING 5 vA 
25 
D 
B 
IDENTIFICATION MARKS ON 20 
PUMP RING FACE UPWARD 
® APRESS 
B-ACCESS HOLE 8 
6-HOUSING ASM, HYD PUMP C-RETAINING RING OPENING 
20-PIN, PUMP RING DOWEL (2) D-BOLT HOLE 
25-SEAL, O-RING 6-HOUSING ASM, HYD PUMP 
26-PLATE ASM, THRUST 27-RING, THRUST PLATE RETAINING 
Figure 15 O-ring Seal and Thrust Plate Installation Figure 16 Thrust Plate Retaining Ring Installation 


SPECIFICATIONS 
FLUID CAPACITIES 
Lubricant... ..Cold Climate Power Steering Fluid 12345866 (16-02.) 
12345867 (32-0z.) 
Capacity Complete System ).75 liter (1-1/2 pints) 
Pump Only 0.5 liter (1 pint) 


FASTENER TIGHTENING SPECIFICATIONS 


(16) O-ring Union Fitting... 


. 75.0Nem (55 Ib. ft.) 
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FRONT SUSPENSION 3C-1 


SECTION 3C 
FRONT SUSPENSION 


CAUTION: To help avoid personal injury when a vehicle is on a hoist, provide 
additional support for the vehicle at the opposite end from which components are 
being removed. This will reduce the possibility of the vehicle falling off the hoist. 


NOTICE: 


When fasteners are removed, always reinstall them at the same location from which they were 


removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
out. 


Fasteners that are not reused, and those requiring thread-locking com, 


und will be calle: e correct 


torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


CONTENTS 


parts or system damage could result. 


Diagnosis ......... . Refer to Section 3 
General Description 3C-1 
On-Vehicle Service . . 3C-1 
Suspension Component Inspection . 3C-1 
Ball Stud and Knuckle Inspection 3C-1 
Upper Control Arm . Z 3C-1 
Lower Control Arm . 3C-5 
Steering Knuckle . 3C-6 
Front Stabilizer Sha 
Link Upper Insulators .........00e0005 3C-7 
Stabilizer Shaft Link Lower 
Insulator . 3C-8 
Stabilizer Shaft Link 3C-9 
Stabilizer Shaft Insulator . 3-9 
Front Transverse Spring 3C-9 


GENERAL DESCRIPTION 
Figures 1 and2 


The Corvette uses a single leaf (fiberglass mono- 
leaf) transverse spring. 

The hub and bearing assembly is a sealed unit, 
which eliminates the need for wheel bearing adjust- 
ment and requires no maintenance. 

High strength, forged, aluminum alloy is used for 
the major components. These include the upper and 
lower control arms and steering knuckles 

Stability is provided by a high strength, tubular 
steel or solid spring steel stabilizer shaft. 

The shock absorbers are attached at the upper end 
to the frame and at the lower end to the knuckle, The 
shock absorber’s job is to maintain wheel contact with 
the road surface under most road surface conditions. 

The standard gas shock and the optional selective 
ride control shock absorbers are both gas charged to 
reduce aeration (foaming) of the shock fluid which 
results in unlimited damping control. They also reduce 
“erash-through” at extremes of jounce and rebound. 

For more information on the Selective Ride Control 
(SRC) system and SRC diagnosis refer to SECTION 
3G. 


Shock Absorber . 
Shock Absorber Leakage Diagnosis 
Shock Absorber Disposal 
Ball Stud Inspection 
Seal Inspection .. 
Upper Ball Stud Check 
Lower Ball Stud Check. 
Upper Ball Stud . 
Lower Ball Stud . 
Wheel Hub/Speed Sensor Assembly . 
Wheel Stud 
Specifications 


3-13 
3C-13 
3C-13 
3C-14 
3C-14 
3C-14 
3C-14 
3C-14 
3C-15 
3C-17 
3C-18 
3C-19 


General Specifications 3C-19 
Fastener Tightening Specifications 3-19 
Special Tools 3C-19 


ON-VEHICLE SERVICE 
SUSPENSION COMPONENT INSPECTION 


Suspension components that are bent, worn or 
damaged must be replaced with new parts. Do not 
attempt to heat, quench or straighten any suspension 
components. 


BALL STUD AND KNUCKLE INSPECTION 

Ball stud tightness in the knuckle boss should be 
checked when inspecting the ball stud. This may be 
done by shaking the wheel and feeling for movement of 
the stud end or castellated nut at the knuckle boss. A 
loose castellated nut may indicate a bent stud or an 
“opened-up” hole in the knuckle boss. Worn or damaged 
ball studs and knuckles must be replaced. 


UPPER CONTROL ARM 
Figure 3 


‘Tool Required: 
3.33436 Ball Joint Remover 


Important 


Use caution when working near the brake sensing 
system. See SECTION 5E2. 
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3C-2 FRONT SUSPENSION 


DRIVETRAIN AND SUSPENSION FRAME 
‘SPRING “U" MULTI-THREAD NUT 


‘SHOCK TOWER REINFORCEMENT 
‘SHOCK ABSORBER TOWER 

HEX PREVAILING TORQUE NUT 

‘SHOCK ABSORBER INSULATOR RETAINER 
SHOCK ABSORBER UPPER INSULATOR 

HEX FLANGE HEAD BOLT 

‘SHOCK ABSORBER LOWER INSULATOR 

SHOCK ABSORBER 

HEX FLANGE HEAD BOLT 

DRIVETRAIN AND SUSPENSION FRAME SPACER 
HEX FLANGE PREVAILING TORQUE NUT 

TIE ROD BALL STUD WASHER * 

UPPER CONTROL ARM 

UPPER CONTROL ARM NUT 

UPPER CONTROL ARM BALL STUD 

BRAKE CALIPER MOUNTING BOLT WITH WASHER 
BRAKE CALIPER WASHER 

BRAKE CALIPER 

BRAKE CALIPER ANCHOR PLATE 

WHEEL HUB BOLT 

UPPER CONTROL ARM BALL STUD NUT 
COTTER PIN 

UPPER CONTROL ARM BALL STUD WASHER 
HEX FLANGE PREVAILING TORQUE NUT 

HEX SLOTTED NUT 

LOWER CONTROL ARM BALL STUD WASHER, 
‘STEERING KNUCKLE 

WHEEL HUB 

WHEEL MOUNTING BOLT 

BRAKE ROTOR 


Figure 2 ~ Front Suspension Legend 


FRONT SUSPENSION 3C-3 


LOWER CONTROL ARM BALL STUD 
LOWER CONTROL ARM 

HEX FLANGE NUT 

HEX FLANGE HEAD BOLT 

HEX FLANGE PREVAILING TORQUE NUT 
LOWER CONTROL ARM WASHER 
STEERING GEAR TIE ROD BALL STUD 
LOWER CONTROL ARM BOLT 
CROSSMEMBER HEX FLANGE BOLT 
‘SPRING PROTECTOR 

‘SPRING PAD 

SPRING RETAINER 

SPRING 

‘SPRING CUSHION 

SPRING BEARING 

‘SPRING SEAT 

‘SPRING RETAINER SHIM 

HEX NUT 

‘STABILIZER SHAFT LINK 

HEX BOLT 

STABILIZER SHAFT LINK UPPER INSULATOR 
STABILIZER SHAFT 

BOLT 

‘STABILIZER SHAFT INSULATOR CLAMP. 
‘STABILIZER SHAFT INSULATOR 
STABILIZER SHAFT BRACKET 

UPPER CONTROL ARM WASHER 

UPPER CONTROL ARM SHIM 

UPPER CONTROL ARM BOLT 

STABILIZER SHAFT LINK LOWER INSULATOR 
CUP ASSEMBLY RETAINER 

‘SHOCK ABSORBER ELECTRICAL ACTUATOR 
ACTUATOR RETAINING CLIP 
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10. 


FRONT SUSPENSION 


DRIVETRAIN AND SUSPENSION FRAME 
UPPER CONTROL ARM WASHER 
UPPER CONTROL ARM 

UPPER CONTROL ARM BALL STUD 
UPPER CONTROL ARM BALL STUD NUT 


COTTER PIN 


UPPER CONTROL ARM BALL STUD WASHER 
HEX FLANGE PREVAILING TORQUE NUT 


STEERING KNUCKLE 


UPPER CONTROL ARM SHIM 


BERRESHEBHE 


UPPER CONTROL ARM BOLT 


Ms 9694-3¢ 


Figure 3 - Upper Control Arm installation 


Remove or Disconnect 

Raise vehicle and suitably support. See SECTION 
OA. 

Tire and wheel assembly. See SECTION 35. 

Front wheelhouse panel seal 

Wheelhouse lower center panel. See SECTION 
10-5. 

Shock absorber electrical actuator if equipped. See 
“Shock Absorber Electrical Actuator” in SECTION 
3G. 

Support lower control arm with a jack stand. 
Wheel speed sensor electrical connection 

Wheel speed sensor cable from speed sensor cable 
bracket. 

Upper ball stud from knuckle using J 33436. 
Upper control arm nuts, shims, bolts and control 
arm. 


© Note number and location of shims for installa- 
tion purposes. 


F4 Install or Connect 


1 


2. 


3. 


4. 


Both bolts through frame. 

Shims and upper control arm. 

¢ Use number and location of shims noted during 
removal. 


Al Tighten 

© Control arm nuts to 50 Nem (37 Ib. ft.). 

Upper ball stud to knuckle. 

© Ball stud must be positioned so that cotter pin 
can be installed from rear to front of vehicle, 

Upper control arm ball stud washer and nut. 
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Tighten 
© Upper control arm ball stud nut to 45 Nem 
(33 Ib. ft.). 
© Do not exceed 85 Nem (63 Ib. ft.) to align cotter 
pin holes. 


5. Cotter pin. 


Important 


© Cotter pin at ball stud nut must be installed 
from rear to front of vehicle. Do not back off nut 
to install cotter pin. 

6. Wheel speed sensor electrical connection. 

7, Wheel speed sensor cable to speed sensor cable 

bracket. 

8. Remove jack stand. 

9. Shock absorber electrical actuator, if equipped 

10. Front wheelhouse lower center panel. 

11, Front wheelhouse panel seal. 

12. Tire and wheel assembly. 

13. Lower vehicle. 

14, Check front wheel alignment. See SECTION 3A. 


LOWER CONTROL ARM 
Figure 4 


Tools Required: 
J 33432 Front Leaf Spring Compressor 
J 33432-88 Adapters 
J 33436 Ball Joint Remover 


Important 


© Use caution when working near the brake sensing 
system. See SECTION 5E2. 


Remove or Disconnect 

1, Raise vehicle and suitably support. See SECTION 
OA. 

2. Tire and wheel assembly. See SECTION 3E. 

3. Both spring protectors. 

4, Install spring compressor J 33432 with adapters 
J 33432-88 and compress transverse spring. 

5. Support lower control arm with jack stand. 

6. Shock absorber from lower control arm. 

7. Front stabilizer shaft link from lower control arm. 

8. Wheel speed sensor electrical connection. 

9. Wheel speed sensor cable from speed sensor cable 
bracket. 

10. Lower ball stud from knuckle using J 33436. 

11. Engine support bracket. Refer to SECTION 10-3. 

12. Nuts, washers and lower control arm bolts. 

18. Jack stand. 

14. Lower control arm. 


1 
2. 
3. 
4, 


1 


ic} 


13. 
14. 


15. 
16. 


FRONT SUSPENSION 3C-5 


install or Connect 

Lower control arm and bolts, washers and nuts. 
Support lower control arm with jack stand. 
Engine support bracket. Refer to SECTION 10-3. 
Lower ball stud to knuckle. 


© Ball stud must be positioned so that cotter pin 
can be installed from rear to front of vehicle. 


Lower control arm ball stud washer and nut. 


Tighten 

© Lower control arm ball stud nut to 68 Nem (50 
Ib. ft.). 

© Donot exceed 120 Nem (88 Ib. ft.) to align cotter 
pin holes. 

Cotter pin. 


OO Important 


© Cotter pin at ball stud nut must be installed 
from rear to front of vehicle, Do not back off nut 
to install cotter pin. 

Wheel speed sensor electrical connection. 

Wheel speed sensor cable to speed sensor cable 

bracket. 

Stabilizer shaft link to lower control arm. 


. Remove spring compressor J $3432 and adapters 


J 33432-88, 


. Hold suspension at proper trim height using jack 


stands. See SECTION 3 for proper trim height 
specifications. 


Important 


© Hold suspension at proper trim height when 
tightening bolts and nut. Retain suspension at 
trim height. Do not allow suspension to move 
below rebound. 


Tighten 

© Stabilizer shaft link nut to 48 Nem (35 Ib. ft.) 
¢ Lower control arm bolts to 112 Nem (82 Ib. ft.). 
Shock absorber to lower control arm. 


ay Tighten 
@ Shock absorber nuts to 26 Nem (19 Ib. ft.). 
Remove jack stands. 


. Both spring protectors 


al Tighten 
© Spring protector bolts to 25 Nem (18 Ib. ft.). 
Tire and wheel assembly. 


Lower vehicle. 
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DRIVETRAIN AND SUSPENSION FRAME 
SHOCK ABSORBER 

HEX FLANGE HEAD BOLT 

COTTER PIN 

HEX SLOTTED NUT 

LOWER CONTROL ARM BALL STUD WASHER 
STEERING KNUCKLE 

LOWER CONTROL ARM 

HEX FLANGE NUT 

HEX FLANGE PREVAILING TORQUE NUT 
LOWER CONTROL ARM WASHER 

LOWER CONTROL ARM BOLT 
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STEERING KNUCKLE 
Figures 5 and 6 


Tools Required: 
J 33436 Ball Joint Remover 
J 24319-01 Universal Steering Linkage Puller 


Important 


‘© Use caution when working near the brake sensing 
system. See SECTION 5E2 


Remove or Disconnect 

T. Raise vehicle and suitably support. See SECTION 
OA. 

2, Tire and wheel assembly. See SECTION 3E. 


Figure 4 - Lower Control Arm Installation’ 


MS 8695-3¢ 


3. Brake caliper and rotor. See SECTION 5 and SEC- 
TION 5B1. 

4, Wheel speed sensor electrical connection. 

5. Wheel speed sensor cable bracket. 

6, Wheel hub/speed sensor assembly. 

7. Support lower control arm using a jack stand. 

8. Upper and lower ball studs using J 33436. 

9. Tie rod ball stud from steering knuckle using 
J.24319-01. 

10. Knuckle. 


Install or Connect 
Tie rod ball stud to knuckle. 


© Ball stud must be positioned so that cotter pin 
can be installed from rear to front of vehicle. 
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(G1) sTeening knuckce (LEFT SIDE SHOWN) 


(2) wueer spcep sensor CABLE BRACKET 


WHEEL SPEED SENSOR CABLE BRACKET 
RETAINING NUTS, 


[2] wn seen sensor 


MS 8696-3C 
Figure 5 - Wheel Speed Sensor 


Upper control arm ball stud washer and nut to tie 
rod ball stud 


Al Tighten 


© Tie rod ball stud nut to 45 Nem (38 Ib. ft.). Do 
not exceed 85 Nem (63 Ib. ft.) to align cotter pin 
holes. 

Cotter pin to tie rod balll stud. 


Important 


© Cotter pin at ball stud must be installed from 
rear to front of vehicle. Do not back off nut to 
install cotter pin, 

Upper and lower ball studs to knuckle. 

© Ball studs must be positioned so that cotter 
pins can be installed from rear to front of 
vehicle. 

Upper and lower control arm ball stud washers and 

nuts. 


ey Tighten 


Upper control arm ball stud nut to 45 Nem (33 
Ib. ft.). Do not exceed 85 Nem (63 Ib. ft.) to align 
cotter pin holes. 

Lower control arm ball stud nut to 68 Nem (50 
Ib. ft.) Do not exceed 120 Nem (88 lb. ft.) to 
align cotter pin holes. 


FRONT SUSPENSION 31 


6. Cotter pins. 


Important 


Cotter pins at ball studs must be installed from 
rear to front of vehicle. Do not back off nuts to 
install cotter pins. 

7. Wheel hub/speed sensor assembly. 


NOTICE: Always install the wheel hub/speed 
sensor assembly on the knuckle with the cable con- 
nection facing rearward. Improper assembly could 
cause damage to the cable and sensor. 


Al Tighten 

Wheel hub nuts to 62 Nem (46 Ib. ft.). 
8 Wheel speed sensor cable bracket. 

9. Wheel speed sensor electrical connection. 
10. Rotor and caliper. 

11, Tire and wheel assembly. 

12. Lower vehicle. 


FRONT STABILIZER SHAFT AND/OR LINK 
UPPER INSULATORS 


Figure 7 


Tool Required: 
J 24319-01 Universal Steering Linkage Puller 


Remove or Disconnect 

T. Raise vehicle and suitably support. See SECTION 
0A. 

2, Tire and wheel assemblies. See SECTION 3E. 

Support lower control arms with jack stands. 

Bolts, stabilizer shaft insulator clamps and 

brackets from frame. 

Bolts and nuts securing stabilizer shaft to links. 

Stabilizer shaft from vehicle. 

Stabilizer shaft insulators, if necessary. 

Stabilizer shaft link upper insulators, if necessary, 

using J 24319-01 and a suitable spacer to provide 

contact with insulator flange. 


ae 


Bran 


by Install or Connect 
Stabilizer shaft link upper insulators, if removed, 
using J 24319-01 and spacer used during removal. 
© Upper insulators must be installed to dimen- 
sion shown in Figure 7. 


2. Stabilizer shaft insulator, if removed. 
3. Stabilizer shaft onto vehicle. 
4. Bolts and nuts securing stabilizer shaft to links. 
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3C-8 FRONT SUSPENSION 


DRIVETRAIN AND SUSPENSION FRAME 
UPPER CONTROL ARM 

UPPER CONTROL ARM BALL STUD NUT 
COTTER PIN 


TIE ROD BALL STUD WASHER 
HEX SLOTTED NUT 


LOWER CONTROL ARM BALL 
‘STUD WASHER 


STEERING KNUCKLE 
LOWER CONTROL ARM 


STEERING GEAR TIE ROD BALL STUD. 


UPPER CONTROL ARM BALL 
‘STUD WASHER 


R1009.30-.8P 


Figure 6 - Steering Knuckle Installation 


Important 


© Bolts connecting stabilizer shaft to links must 
be installed in the direction shown in Figure 7. 


5. Stabilizer shaft brackets, clamps and bolts to 
frame. 


6. Hold suspension at proper trim height using jack 
stands. See SECTION 8 for proper trim height 
specifications. 


Important 


Hold suspension at proper trim height when 
tightening bolts and nuts. Retain suspension at 
trim height. Do not allow suspension to move 
below rebound. 


a Tighten 


Stabilizer shaft link nuts to 48 Nem (35 Ib. ft.). 


Stabilizer shaft insulator clamp bolts to 
54 Nem (40 Ib. ft.). 


7. Remove jack stands. 
8. Tire and wheel assemblies. 
9. Lower vehicle. 


STABILIZER SHAFT LINK LOWER INSULATOR 
Figure 7 


Tool Required: 
J 24319-01 Universal Steering Linkage Puller 


ca Remove or Disconnect 

Raise vehicle and suitably support. See SECTION 

OA. 

2, Tire and wheel assembly. See SECTION 3E. 

3. Support lower control arm with jack stand. 

4, Stabilizer shaft link upper and lower bolts and 
nuts. 

5. Link. 

6. Stabilizer shaft link lower insulator from lower 
control arm using J 24319-01 and a suitable spacer 
to provide contact with insulator flange. 


Install or Connect 
Stabilizer shaft link lower insulator to lower con- 
trol arm using J 24319-01 and spacer used during 
removal. 
2. Link 
3, Stabilizer shaft link upper and lower bolts and nuts 
in direction shown in Figure 7. 
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4. Hold suspension at proper trim height using jack 
stands. See SECTION 3 for proper trim height 
specifications. 


Important 


© Hold suspension at proper trim height when 
tightening nuts. Retain suspension at trim 
height. Do not allow suspension to move below 
rebound. 


al Tighten 


© Stabilizer shaft link upper and lower nuts to 
48 Nem (35 Ib. ft.). 


5. Remove jack stands. 
6. Tire and wheel assembly. 
7. Lower vehicle 


STABILIZER SHAFT LINK 
Figure 7 


Remove or Disconnect 


Raise vehicle and suitably support. See SECTION 
0A. 


‘Tire and wheel assembly. See SECTION 3B. 
Support lower control arm with jack stand. 
Stabilizer shaft link upper bolt and nut. 
Link lower bolt and nut. 

Stabilizer shaft link. 


2. 
3. 
4, 
5. 
6. 


Install or Connect 

1. Stabilizer shaft link. 

2. Stabilizer shaft link upper and lower bolts and nuts 
in direction shown in Figure 7. 

3. Hold suspension at proper trim height using jack 
stands. See SECTION 3 for proper trim height 
specifications. 


Important 


© Hold suspension at proper trim height when 
tightening nuts. Retain suspension at trim 
height. Do not allow suspension to move below 
rebound. 


Tighten 
‘Stabilizer shaft link upper and lower nuts to 
48 Nem (35 Ib. ft.). 


4, Remove jack stands. 
5, Tire and wheel assembly. 
6. Lower vehicle. 


STABLIZER SHAFT INSULATOR 
Figure 7 


fe] Remove or Disconnect 

T. Raise vehicle and suitably support. See SECTION 
OA. 

2. Support lower control arms with jack stands. 

8. Bolts, stabilizer shaft insulator clamps and stabi- 
lizer shaft brackets from frame. 

4. Loosen bolts and nuts securing stabilizer shaft to 
links. 

5. Stabilizer shaft insulators. 


bd Install or Connect 

1. Stabilizer shaft insulators. 

2. Stabilizer shaft insulator brackets, clamps and 
bolts to frame. 

3. Hold suspension at proper height using jack 
stands. See SECTION 3 for proper trim height 
specifications. 


Important 


Hold suspension at proper trim height when 
tightening nuts. Retain suspension at trim 
height. Do not allow suspension to move below 
rebound. 


Al Tighten 
© Stabilizer shaft link nuts to 48 Nem (35 Ib. ft.). 
© Stabilizer shaft insulator clamp bolts to 
54 Nem (40 Ib. ft.). 
4, Remove jack stands. 
5. Lower vehicle. 


FRONT TRANSVERSE SPRING 
Figures 8 and 9 


Tools Required: 
J 33432 Front Leaf Spring Compressor 
J 33432-88 Adapters 
J 33436 Ball Joint Remover 


NOTICE: Do not use corrosive cleaning agents, 
engine degreasers, solvents, ete., on or near the 
fiberglass front leaf spring. These materials could 
cause extensive damage to the spring. 


| Remove or Disconnect 
1, Raise vehicle and suitably support. See SECTION 
OA. 
© When using an in-ground twin post hoist, sup- 
port the front of the vehicle with jack stands so 
that the front suspension hangs freely. Lower 
the front post of the hoist to provide clearance 
for tool usage. 
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43.0 mm 


nal | [res in) 


DRIVETRAIN AND SUSPENSION FRAME 
LOWER CONTROL ARM 

HEX NUT 

STABILIZER SHAFT LINK 

HEX BOLT 

‘STABILIZER SHAFT LINK UPPER INSULATOR 
[STABILIZER SHAFT 

BOLT 

[STABILIZER SHAFT INSULATOR CLAMP 
STABILIZER SHAFT INSULATOR 

STABILIZER SHAFT BRACKET 

STABILIZER SHAFT LINK LOWER INSULATOR 


ae eeseeeee 
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Figure 7 — Front Stabilizer Shaft Installation 
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13. 


FRONT SUSPENSION 31 


DRIVETRAIN AND SUSPENSION FRAME 
‘SPRING 


TOOL ADAPTERS - 1 33432-88 


Ms 8752-3¢ 


Figure 8 - Front Transverse Spring Removal 


Tire and wheel assemblies. See SECTION 3E. 
Nuts, bolts and shock absorbers from both lower 
control arms. 

Bolts and nuts securing stabilizer shaft links to 
lower control arms. 

Wheel speed sensor electrical connection. 

Wheel speed sensor cable from sensor bracket. 
Both spring protectors. 

Install front leaf spring compressor tool J 33432 
and adapters J 33432-88 and compress spring. 
Both lower control arms from steering knuckles 
using J 33436 and pressing out ball studs from 
knuckles. 

Both spring retainer nuts and retainers. 


. Release and remove J 33432 and J 33432-88 from 


spring. 
With the aid of an assistant, pull both lower control 
arms downward to release spring ends from lower 
control arms. 

Spring and retainer shims from vehicle. 


Important 
Note number of retainer shims upon removal 
and check color code on spring to be sure num- 
ber of shims are correct. Blue: 0 shims. Yellow: 
1 shim, Green: 2 shims. 
© While removing spring, use care not to scratch 
spring. 


Bd Install or Connect 


L 


2: 


a 


Lubricate spring pads using appropriate lubricant. 
Retainer shims and spring. 


Important 


© While installing spring, use care not to scratch 
spring. 

© Be sure the correct number of shims are used 
when installing spring. 

With the aid of an assistant, pull both lower control 

arms downward while seating spring ends into 

lower control arms. 

‘Tools J 33432 and J 33432-88 and compress spring. 

Spring retainers and hand-tighten retainer nuts. 

Both lower ball studs to steering knuckles. 

© Ball studs must be positioned so that cotter 
pins can be installed from rear to front of 
vehicle. 

Both lower control arm ball stud washers and nuts. 


Bl Tighten 

Lower control arm ball stud nuts to 68 Nem 
(50 Ib. ft.). 

¢ Do not exceed 120 Nem (88 Ib. ft.) to align cot- 
ter pin holes 

Cotter pins. 
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A fangs, 
REQUIREMENTS 


NUMBER 
OF SHIMS 
REQUIRED 
PER SIDE 


SPRING 
Coton 
CODE 


SPRING RETAINING BOLT 
DRIVETRAIN AND SUPSENSION FRAME 


MULTI-THREAD “U” NUT 


SPRING PROTECTOR TO FRAME BOLT 
23m (17 bf) 


SPRING PROTECTOR 


FRONT TRANSVERSE SPRING 


SPRING RETAINER NUT 
[FRONT sPRinG RETAINER 
[3] sprinc pan 

To] APPLY RUBBER LUBRICANT 


95 6410-3C 


Figure 9 - Front Transverse Spring Installation 


Important 
© Cotter pins at ball stud nuts must be installed 
from rear to front of vehicle. Do not back off 
nuts to install cotter pins. 
9, Release and remove J 33432 and J 33432-88 from 
spring. 
10. Both spring protectors. 


& Tighten 


e Spring protector bolts to 25 Nem (18 bb. ft.) 
11. Wheel speed sensor electrical connection. 
12, Wheel speed sensor cable to sensor cable bracket. 
18. Stabilizer shaft links, bolts and nuts to lower con- 
trol arms and hand-tighten nuts. 
© Stabilizer shaft link bolts must be installed in 
direction shown in Figure 7. 


14. Shock absorbers, bolts and nuts to lower control 


arms, 
Al Tighten 


© Shock absorber lower mounting nuts to 26 Nem 
(19 Jb. ft). 

15, Hold suspension at proper trim height using jack 

stands. See SECTION 3 for proper trim height 
specifications. 


Important 


© Hold suspension at proper trim height when 
tightening nuts. Retain suspension at trim 
height. Do not allow suspension to move below 
rebound. 


al Tighten 


© Spring retainer nuts to 63 Nem (46 Ib. ft.). 
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Stabilizer shaft link nuts to 45 Nem (38 Ib. ft.). 

16. Raise front post of hoist and remove jack stands. 

17. Tire and wheel assemblies. 

18. Lower vehicle. 

19. Check and adjust front end alignment as necessary. 
See SECTION 3A. 


SHOCK ABSORBER 


Figure 10 


Remove or Disconnect 

Raise vehicle and suitably support. Refer to SEC- 

TION 0A. 

2, Tire and wheel assembly. Refer to SECTION 3E. 

8, Shock absorber from lower control arm and shock 
tower. 


Important 

If the upper nut is difficult to remove, remove 
front wheelhouse lower center panel to gain 
access to shock upper mount. Refer to SEC- 
TION 10-5. 

4. Insulator and retainers from shock absorber. 


Install or Connect 
1. Retainers and insulator to shock absorber. 


2. Shock absorber, upper insulator and retainer to 
shock tower and lower control arm. 


ay Tighten 


Shock absorber upper and lower nuts to 
26 Nem (19 Ib. ft.). 
3. Tire and wheel assembly. 
4. Lower vehicle, 
SHOCK ABSORBER LEAKAGE DIAGNOSIS 
Figure 11 


‘The appearance of oil film on the shock absorber 
body or piston rod is normal. Any dripping oil is unac- 
ceptable. 


SHOCK ABSORBER DISPOSAL 
Figure 12 


Important 


© Release high pressure gas before scrapping or dis- 
posing of these shock absorbers. To release the 


pressure: 
1. Clamp shock in vise with piston rod pointing 
down. 


FRONT SUSPENSION 3C-13 


SHOCK ABSORBER TOWER 
HEX PREVAILING TORQUE NUT 

‘SHOCK ABSORBER INSULATOR RETAINER 
‘SHOCK ABSORBER UPPER INSULATOR, 
SHOCK ABSORBER LOWER INSULATOR 
‘SHOCK ABSORBER 

HEX FLANGE HEAD BOLT 


LOWER CONTROL ARM 


AR AA ARE AE 


HEX FLANGE NUT 


Figure 10 - Shock Absorber Installation 
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OW FILM OK 


: UT) ‘ANY OIL DROP. 


IS UNACCEPTABLE 
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Figure 11 — Shock Absorber Leak Diagnosis 


BOTTOM 


10-15 mm 
sin) 
DRILL THIS 
HOLE FIRST 


140-150. mm 
(55 -6.0in.) 


DRILL THIS, 
HOLE LAST 


Ms 8758-3C 
Figure 12 — Shock Absorber Disposal 


2. Measure approximately 10-15 mm (0.5 in.) 
from bottom of shock and drill approximately a 
5 mm (0.20 in.) hole so that the gas can escape. 

3. Measure approximately 140-150 mm (5.5-6.0 
in.) from first hole and drill approximately a 5 
mm (0.20 in.) hole to help drain oil. 

4, Drain oil from shock and then dispose of shock. 


BALL STUD INSPECTION 
Figure 13 


Seal Inspection 

Ball stud seals should be carefully inspected for 
cuts or tears, Whenever cuts or tears are found, the ball 
stud must be replaced. 


Important 

© Before checking ball studs, the wheel hub assem- 
blies must first be checked for any looseness. See 
SECTION 3. 


Upper Ball Stud Check 

© Raise the vehicle and position jack stands under 
the left and right lower control arms as near as pos- 
sible to each lower ball stud. Vehicle must be stable 
and should not rock on the jack stands. 


Measure 

1. Position dial indicator against wheel rim. 

2. Grasp front tire and push in on the bottom while 
pulling out at the top. Read gage and then reverse 
the push-pull procedure. Horizontal deflection on 
dial indicator should not exceed 3.18 mm (0.125 
in,). 


Inspect 

© Replace ball stud if: 
— Dial indicator reading exceeds 3.18 mm (0.125 
in.). 

— Ball stud has been disconnected from knuckle 
assembly and any looseness is detected. 

~The stud can be twisted in its socket with yout 
fingers. 


Lower Ball Stud Check 


Vehicle must be supported by the wheels so that 
the weight of vehicle will properly load the ball 
studs 


The lower ball stud has a visual wear indicator. 
Checking the condition of the ball stud is a simple 
procedure but must be followed accurately to pre- 
vent unnecessary ball stud replacement. Refer to 
Figure 17 for lower stud inspection, 


UPPER BALL STUD 
Figures 14 and 15 


‘Tool Required: 
J 33436 Ball Joint Remover 


Remove or Disconnect 

T. Raise vehicle and suitably support. See SECTION 
0A 

2. Support lower control arm with a jack stand. 

3. Tire and wheel assembly. See SECTION 3E. 
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Ce 
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PRESSURE RING 
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THIS SHOULDER TO RETREAT BELOW 
‘THE SURFACE, REPLACEMENT |S. 
REQUIRED. 


LOWER BALL JOINT 


Figure 13 ~ Ball Stud Inspection 


4, Ball stud from knuckle using J 33436. 
5. Upper ball stud from control arm: 

A. Center punch rivet. 

B. Drill pilot hole. 

C. Drill rivet head. 

D. Punch out rivet. 


Install or Connect 
I, Upper ball stud to control arm. 


Tighten 
© Four upper ball stud mounting nuts to 18 N. 
(18 Ib. f.). 


2. Upper ball stud to knuckle. 


© Ball stud must be positioned so that cotter pin 
can be installed from rear to front of vehicle. 


3. Upper control arm ball stud washer and nut 


Tighten 
‘Upper ball stud nut to 45 Nem (33 Ib. ft.). 


© Dont exceed 85 Nem (63 Ib. ft.) to align cotter 
pin holes. 


4, Cotter pin. 


Important 
¢ Cotter pin at ball stud nut must be installed 
from rear to front of vehicle. Do not back off nut 
to install cotter pin. 
5. Lubricate ball stud. 
6. Tire and wheel assembly. See SECTION 3E. 
‘7. Lower vehicle. 
LOWER BALL STUD 
Figures 16 and 17 
Tools Required: 


J 33436 Ball Joint Remover 
J 9519-E Ball Joint Remover and Installer 


Remove or Disconnect 

1. Raise vehicle and suitably support. See SECTION 
0A. 

2, Tire and wheel assembly. See SECTION 35. 

3. Support lower control arm with jack stand. 

4. 

5 


Ball stud from knuckle using J 33436. 
Ball stud from control arm using J 9519-E. 


Install or Connect 
1, Ball stud to control arm using J 9519-E. 
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DISCONNECTING LOWER 
BALL JOINT 
133436 


UPPER CONTROL ARM BALL STUD 


UPPER CONTROL ARM 


BOLTS MUST BE MOUNTED IN THE 
DIRECTION SHOWN 


COTTER PIN 


[5] upPeR CONTROL ARM BALL STUD NUT 


UPPER CONTROL ARM BALL STUD 
MUST BE REPLACED WASHER 


STEERING KNUCKLE 


95 6407-3¢ 
Figure 15 - Upper Ball Stud Installation 
© eee ® oad 2. Lower ball stud to knuckle. 
‘© Ball stud must be positioned so that cotter pin 
can be installed from rear to front of vehicle. 
3. Lower control arm ball stud washer and nut. 


Bl Tighten 


© Lower control arm ball stud nut to 68 Nem 
[E) urren conrnos ann Pah 


[BZ urrer conTRot ARM BALL STUD © Do not exceed 120 Nem (88 Ib. ft.) to align cot- 
ter pin holes. 


4. Cotter pin. 


3] STEERING KNUCKLE 


[4] LOWER CONTROL ARM BALL STUD 


[E) sowen conraot aan Important 
© Cotter pin at ball stud nut must be installed 
from rear to front of vehicle. Do not back off nut 
to install cotter pin. 
95 6405.3¢ Remove jack stand. 
Figure 14~ Upper Ball Stud Removal 6. Lubricate ball stud. 


a 
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DISCONNECTING LOWER 
BALL JOINT 
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() urrer contro ARM 

2] UPPER CONTROL ARM BALL STUD 
(3) STEERING KNUCKLE 

[iq] tower controt aRM BaLt stuD 
3] LOWER CONTROL ARM 


95 6403-3 
Figure 16 - Lower Ball Stud Removal 


7. Tire and wheel assembly. 
8. Lower vehicle. 


WHEEL HUB/SPEED SENSOR ASSEMBLY 
Figure 18 


Important 


© Use caution when working near the brake sensing 
system. See SECTION 5E2. 


Remove or Disconnect 

Raise vehicle and suitably support. See SECTION 

0A. 

2. Tire and wheel assembly. See SECTION 3E. 

3. Brake caliper and rotor. See SECTION 5 and SEC- 
TION 5B1. 

4. Electrical connector from speed sensor. 


19519 


COTTER PIN 


HEX SLOTTED NUT 
LOWER CONTROL ARM BALL STUD 
MUST BE REPLACED WASHER 


STEERING KNUCKLE 

LOWER CONTROL ARM 

LOWER CONTROL ARM BALL STUD 
INSTALL ZERK FITTING AS SHOWN 


95 6408-3C 
Figure 17 - Lower Ball Stud Installation 


5. Speed sensor cable bracket. 
6. Wheel hub/speed sensor assembly. 


bd Install or Connect 
Wheel hub/speed sensor assembly. 


NOTICE: Always install the wheel hub/speed 
sensor assembly on the knuckle with the cable con- 
nection facing rearward. Improper assembly could 
cause damage to the cable and sensor. 


al Tighten 


¢ Hub assembly nuts to 62 Nem (46 Ib. ft.). 
Electrical connector to speed sensor. 

Speed sensor cable bracket. 

Brake rotor and caliper. 

‘Tire and wheel assembly. 

Lower vehicle. 


PN 


oon 
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HEX FLANGE TORQUE NUT 


STEERING KNUCKLE 


WHEEL HUB BOLT 


WHEEL HUB 


SPEED SENSOR CONNECTOR 
MUST BE FACING THE REAR 
OF THE VEHICLE 


Figure 18 - Wheel Hub/Speed Sensor Assembly Installation 


WHEEL STUD 3. Remove four washers and nut from wheel stud. 
Figure 19 4, Brake rotor and caliper. 
5. Tire and wheel assembly, 
‘Tool Required: 6. Lower vehicle. 


J 6627-A Wheel Stud Remover/Tie Rod Puller 
REMOVE WHEEL STUD 
Remove or Disconnect TOOL INSTALL WHEEL STUD. 
I. Raise vehicle and suitably support. See SECTION 
0A. 
2. Tire and wheel assembly. See SECTION 3E. 
8. Brake caliper and rotor. See SECTION 5 and SEC- 
TION 5B1. 
4, Wheel stud using J 6627-A. 


PA Install or Connect 

1. Wheel stud to hub assembly. 

2. Four washers and a nut on wheel stud and tighten Figure 19 - Wheel Stud Removal and Installation 
nut until stud is seated into hub. 


WASHERS. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


FRONT SUSPENSION 3C-19 


SPECIFICATIONS 


GENERAL SPECIFICATIONS 
Clearance between stabilizer shaft link upper insulator flange 


and stabilizer shaft . . 18mm (0.51 in.) 


FASTENER TIGHTENING SPECIFICATIONS 


‘Upper Ball Stud to Upper Control Arm Nuts ......2..222200.0000000000000+ 18 Nem (13 Ib. ft.) 
Upper Ball Stud to Knuckle Nuts ‘ ‘ 45 Nem (33 Ib. ft.) 
Lower Ball Stud to Knuckle Nuts 68 Nem (50 Ib. ft.) 
Upper Control Arm Shaft to Drivetrain and Suspension Frame Nuts . | 50 Nem (37 Ib. ft.) 
*Lower Control Arm Shaft to Drivetrain and Suspension Frame Nuts “112 Nem (82 Ib. ft.) 
Spring Protector to Drivetrain and Suspension Frame Bolts 25 Nem (18 lb. ft.) 

spring Retainer Nuts .............s0000++ ‘ | 65 Nem (48 Ib. ft.) 
Shock Absorber to Lower Control Arm Bolts 26 Nem (19 Ib. ft.) 
Shock Absorber to Shock Tower Nut ...... | 26 Nem (19 Ib. ft.) 
*Stabilizer Shaft Insulator Clamp to Frame Bolts” 54 Nem (40 Ib. ft.) 
*Stabilizer Shaft Link to Lower Control Arm Nuts... 48 Nem (36 Ib. ft.) 
*Stabilizer Shaft Link to Stabilizer Shaft Nuts 48 Nem (36 Ib. ft.) 
Tie Rod Ball Stud to Knuckle Nuts 1) 45 Nem (33 Ib. ft.) 
Wheel hub/Speed Sensor Assembly to Knuckle Nuts » 62 Nem (46 Ib. ft.) 


*Vehicle must be at the proper trim height for final torque. 


SPECIAL TOOLS 


433432 (WITH J 33432-88 ADAPTERS) 


(2) weet stup REMOVER/TIE ROD PULLER. 
BALL JOINT REMOVER AND INSTALLER 


[T7] TRANSVERSE LEAF SPRING COMPRESSOR 
[EZ] Batisomt remover 
5) 


UNIVERSAL STEERING LINKAGE PULLER 
Ms 6409-3¢ 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


REAR SUSPENSION 3D-1 


SECTION 3D 
REAR SUSPENSION 


CAUTION: To help avoid personal injury when a vehicle is on a hoist, provide 
additional support for the vehicle at the opposite end from which components are 
being removed. This will reduce the possibility of the vehicle falling off the hoist. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they 
were removed. If a fastener needs to be replaced, use the correct part number fastener for that 
application. If the correct part number fastener is not available, a fastener of equal size and strength (or 
stronger) may be used. Fasteners that are not reused, and those requiring thread-locking compound will 
be called out. The correct torque value must be used when installing fasteners that require it. If the 


above conditions are not followed, parts or system damage could result. 


NOTICE: 
damage and weakening of metal may result. 


There is to be NO heating, welding or hammering of suspension components, as extensive 
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GENERAL DESCRIPTION 


Figure 1 


The rear suspension features a lightweight 
fiberglass transverse spring mounted to a fixed 
differential carrier. Lightweight aluminum 
components such as the knuckles, upper and lower 
control rods, spindle rods, differential carrier cover 
and the driveline support are used throughout the 
rear suspension, Each wheel is mounted to a five link 
independent suspension. The five links are identified 
as the rear wheel shafts, spindle rods, upper and lower 
control rods and axle outer socket. The advantages of 
this suspension unit include a reduction of unsprung 
weight as well as an overall weight reduction. 


Stabilizer Shaft, Links, 


and Link Insulators 3D-12 
Stabilizer Shaft Link Brackets . 30-13 
Stabilizer Shaft Insulators 3D-13 
Driveline Support .. 30-13, 
Differential Carrier Bushings . 30-13, 
Shock Absorbers 3D-15 
Shock Absorber Leakage Diag 30-15, 
Shock Absorber Disposal 30-16 
Rear Wheel Stud . 30-16 
Specifications .. 30-16 
General Specifica 30-16 
Torque Specifications 30-16 
Special Tools ... 3D-17 


In addition, wheel tramp is eliminated, and handling 
is improved because of the independent action of each 
rear wheel, 

The rear wheel shafts and the spindle rods act 
together in maintaining an almost constant camber 
throughout the entire arc of wheel travel. Fore-aft 
motion of the wheel is controlled by the upper and 
lower control rods. Each rear wheel has a short 
spindle, hub and bearing assembly, and knuckle 
contained at the rear of the upper and lower control 
rods. The knuckle also acts as a mount for the rear 
spring link, and shock absorber lower attachment. 

Aside from controlling wheel location, each 
portion of the suspension has additional functions. 
‘The control rods and knuckle support the brake 
caliper, thus, all torque and braking tractive forces 
are transmitted through the rods, 
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3D-2 REAR SUSPENSION 


Ms 8759-30 
Figure 1 - Rear Suspension (with optional Selective Ride Control) 
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DIFFERENTIAL CARRIER 


AXLE TIE ROD 
AXLE TIE BOLT 

‘TIE ROD WASHER 

AXLE TIE ROD NUT 

COTTER PIN 

‘SPRING UPPER RETAINER. 

REAR SPRING 

‘SPRING LOWER RETAINER 
‘SPRING CUSHION 

SPRING INSULATOR 

SPRING SPACER 

‘SPRING ANCHOR PLATE 

HEX FLANGED HEAD BOLT 

HEX FLANGED HEAD BOLT 

AXLE SHAFT 

DRIVE U-JOINT SHAFT RETAINER BOLT 
U-JOINT SHAFT RETAINER, 
WHEEL SPINDLE 

SELECTIVE RIDE CONTROL SHOCK ABSORBER 
HEX NUT 

SHOCK ABSORBER WASHER 
‘SHOCK ABSORBER STUD 

‘SHOCK ABSORBER WASHER 

HEX NUT 

COTTER PIN 

WHEEL NUT RETAINER 

‘SPINDLE NUT 

SPINDLE WASHER. 

WHEEL HUB 

CALIPER MOUNTING PLATE 
WHEEL SPINDLE WASHER 
‘SLOTTED SPRING NUT 

‘SPRING INSULATOR 

ANTI-LOCK BRAKE TOOTH RING 
‘SPINDLE ROD ADJUSTMENT CAM 
SPRING BOLT 

WASHER 

WHEEL HUB BOLT 

‘SPINDLE ROD ADJUSTMENT NUT 


REAR SUSPENSION 3D-3 


HEX NUT 
SPINDLE ROD BRACKET 

SPINDLE ROD BRACKET STUD 

‘WHEEL SPINDLE ROD ADJUSTMENT BOLT 
HEX NUT 

SPINDLE ROD WASHER. 

SPINDLE ROD 

SUSPENSION KNUCKLE 

HEX BOLT 

WHEEL SPINDLE LOWER CONTROL ROD 
SPINDLE CONTROL ROD BRACKET 
WHEEL SPINDLE ROD BOLT 

HEX BOLT 

WHEEL SPINDLE UPPER CONTROL ROD 
SPINDLE ROD WASHER, 

SPINDLE ROD BOLT 

SUSPENSION BUMPER 

SUSPENSION BUMPER BRACKET 

HEX NUT 

STABILIZER SHAFT LINK NUT 
STABILIZER SHAFT LINK BRACKET 
STABILIZER SHAFT LINK 

STABILIZER SHAFT LINK INSULATOR 
STABILIZER SHAFT 

STABILIZER SHAFT LINK BOLT 
STABILIZER SHAFT INSULATOR, 
STABILIZER SHAFT BRACKET SUPPORT 
STABILIZER SHAFT BRACKET 

HEX FLANGED NUT 

DIFFERENTIAL CARRIER BOLT 
DIFFERENTIAL CARRIER MEMBER 

HEX BOLT 

WHEEL HUB BEARING SEAL 

‘AXLE OUTER SOCKET 

SHOCK ABSORBER BRACKET BOLT 

CUP ASSEMBLY RETAINER 

ACTUATOR RETAINING CLIP 

SHOCK ABSORBER ELECTRICAL ACTUATOR 
ACTUATOR ELECTRICAL CONNECTOR. 


Ms 8927-30 


Figure 2- Rear Suspension Legend 
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3D-4 REAR SUSPENSION 


This design allows the lateral forces to transfer 
through the links to the fixed differential, and 
through the rubber bushings in the differential 
carrier to the frame. 

The lateral links also maintain the camber curve 
of the wheel through jounce and rebound. The overall 
result of the lateral link geometry is to maintain the 
wheel in a near vertical position at all times. 

The shock absorbers are attached at the upper end 
to the frame and at the lower end to the knuckle. The 
shock absorber’s job is to maintain wheel contact with 
the road surface under most surface changes. 

The standard gas shock and the optional selective 
ride control shock absorbers are both gas charged to 
reduce aeration (foaming) of the shock fluid which 
results in unlimited damping control. They also 
reduce “Crash-Through” at extremes of jounce and 
rebound. For more information on the Selective Ride 
Control (SRC) System and SRC diagnosis refer to 
SECTION 3G. 


ON-VEHICLE SERVICE 


REAR WHEEL HUB AND BEARINGS 
Figure 3 


| Remove or Disconnect 


‘Raise vehicle and suitably support. 

SECTION 0A. 

Tire and wheel assembly. Refer to SECTION 3E. 

Wheel speed sensor. Refer to SECTION 5E2. 

Brake caliper/parking brake assembly. Refer to 

SECTION 5B2. 

5. Brake rotor. 

6. Wheel hub mounting bolts. 

7. Cotter pin, wheel nut retainer, spindle nut and 
washer. 

8. Wheel hub and bearing, caliper mounting plate 
and wheel spindle washer. 


Refer to 


pe 


Inspect 

© Inspect wheel hub and bearing seal and replace if 
necessary. 

@ Inspect wheel spindle washer and replace if 
necessary. 


Install or Connect 


T. Wheel hub and bearing, caliper mounting plate, 
and wheel spindle washer. 

@ Flat portion of washer should be seated firmly 
against shoulder of wheel spindle. The lip of 
washer should face the wheel spindle splines 
prior to installing the wheel hub and bearing. 

2. Wheel hub mounting bolts. 


Tighten 
@ Wheel hub mounting bolts to 90 N-m (66 Ib. 
ft.). 
3. Washer hub mounting bolts, 


Important 


© Vehicle should not rest on tires or be moved 
until spindle nut is properly tightened. 


al Tighten 

@ Spindle nut to 223 N-m (164 Ib. ft.). 
Wheel nut retainer and cotter pin. 
Brake rotor. 

Brake caliper/parking brake assembly. 
Wheel speed sensor. 

Tire and wheel assembly. 

Lower vehicle. 


Rear Wheel Spindle 
Figure 3 


PErsaras 


Remove or Disconnect 


Raise vehicle and suitably support. Refer to 

SECTION 0A. 

2. Tire and wheel assembly. Refer to SECTION 3E. 

3. Wheel speed sensor. Refer to SECTION 5E2. 

4, Transverse rear spring from knuckle. Refer to 
“Rear Transverse Spring” in this section. 

5. Axle outer socket from knuckle. Refer to “Axle 
Outer Socket” in this section. 

6. Spindle rod from spindle rod bracket. 
“Spindle Rod” in this section. 

7. Cotter pin, wheel nut retainer, spindle nut and 
washer. 

8. Axleshaft. Refer to SECTION 4B. 

9. Wheel spindle from the wheel hub and bearing. 

10. Wheel spindle washer from wheel spindle. 


Refer to 


Inspect 


@ Inspect wheel spindle washer and replace if 
necessary. 


bd Install or Connect 


T, Wheel spindle washer onto wheel spindle. 

Flat portion of washer should be seated firmly 
against shoulder of wheel spindle. The lip 
washer should face the wheel spindle splines. 

Spindle through wheel hub and bearing. 

Azle shaft. 

Washer and spindle nut. 


Important 


© Vehicle should not rest on tires or be moved 
until spindle nut is properly tightened. 


Ben 
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AXLE SHAFT 
ULJOINT SHAFT RETAINER BOLT 
ULJOINT SHAFT RETAINER 
SPINDLE 

COTTER PIN 

WHEEL NUT RETAINER 

‘SPINDLE NUT 

‘SPINDLE WASHER 

WHEEL HUB 

CALIPER MOUNTING PLATE 
WHEEL SPINDLE WASHER 
ANTI-LOCK BRAKE TOOTH RING 
WASHER 

WHEEL HUB BOLT 

‘SUSPENSION KNUCKLE 


REAR SUSPENSION 3D-5 


Figure 3- Rear Wheel Hub and Bearing/Spindle 


Tighten 

pindle nut to 223 N-m (164 Ib. ft.). 
Wheel nut retainer and cotter pin. 
Spindle rod. 

Axle outer socket. 

Transverse rear spring to knuckle. 
Wheel speed sensor. 

10, Tire and wheel assembly. 

11. Lower vehicle. 


SUSPENSION KNUCKLE 
Figure 4 


CENHH 


| Remove or Disconnect 

Raise vehicle and suitably support. Refer to 

SECTION 0A. 

Tire and wheel assembly. Refer to SECTION 3E. 

Wheel speed sensor. Refer to SECTION 5E2. 

. Brake caliper/parking brake assembly. Refer to 
SECTION 5B2. 


pen 


8 


& 


Brake rotor. 
Transverse rear spring from knuckle. Refer to 
“Rear Transverse Spring” in this section. 

Wheel hub and bearing. Refer to “Rear Wheel 
Hub and Bearings” in this section. 

Stabilizer shaft link bracket from knuckle. Refer 
to “Stabilizer Shaft Link Brackets” in this section. 


. Axle outer socket from knuckle. Refer to “Axle 


Outer Socket” in this section. 


. Shock absorber from knuckle. Refer to shock 


absorber removal procedure in this section. If 
equipped with Selective Ride Control (SRC) refer 
to SECTION 3G. 


. Spindle rod from knuckle. Refer to “Spindle Rod” 


in this section. 


. Upper and lower control rods from knuckle. Refer 


to “Upper and Lower Control Rods” in this section. 


. Slide wheel spindle out from knuckle and remove 


knuckle. 
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DIFFERENTIAL CARRIER [i] spinote Roo 

HEX NUT SUSPENSION KNUCKLE 

SPINDLE ROD ADJUSTMENT CAM Hex BOLT 

‘SPINDLE ROD ADJUSTMENT NUT ‘WHEEL SPINDLE LOWER CONTROL ROD 
HEX NUT SPINDLE CONTROL ROD BRACKET 
SPINDLE ROD BRACKET ‘WHEEL SPINDLE ROD BOLT 

SPINDLE ROD BRACKET STUD HEX BOLT 

WHEEL SPINDLE ROD ADJUSTMENT BOLT ‘WHEEL SPINDLE UPPER CONTROL ROD 
HEXNUT SPINDLE ROD WASHER 

SPINDLE ROD WASHER 20] SPINDLE ROD BOLT 


Figure 4- Knuckle Support/Control Rod. 
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Install or Connect 


Raise knuckle and slide wheel spindle into 
position. 

2. Upper and lower control rods to knuckle. 

3. Spindle rod to knuckle. 

4. Shock absorber to knuckle. 

5. Axle outer socket to knuckle. 

6. Stabilizer shaft link bracket to knuckle. 

7. Wheel hub and bearing. 

8. Transverse rear spring to knuckle. 

9, Brake rotor. 

10. Brake caliper/parking brake assembly. 

11. Wheel speed sensor. 

12. Tire and wheel assembly. 

13. Lower vehicle. 

14, Check and adjust the rear wheel alignment as 
necessary. Refer to SECTION 3A. 


SPINDLE ROD 
Figure 4 


Remove or Disconnect 

T. Raise vehicle and suitably support. Refer to 
SECTION 0A. 

2. Scribe mark on wheel spindle rod adjustment bolt 
and spindle rod bracket so they can be realigned in 
the same position. 

3. Adjustment bolt, cam and nut, and then separate 
spindle rod from bracket. 

4. Spindle rod bolt, washer and nut at knuckle and 
remove spindle rod. 


Install or Connect 
T._ Spindle rod, bolt, washer and nut to knuckle. 


Important 


© Hold suspension at proper trim height when. 
tightening spindle rod nut at knuckle. Do not 
allow suspension to move below rebound. 


2. Spindle rod to 
adjustment bolt. 
Align mark on bolt with mark on bracket. 

3, Hold suspension at proper trim height using jack 
stands. Refer to “Trim Height” chart in SECTION 
3. 


Tighten 

© Spindle rod to knuckle nut to 145 N-m (107 Ib, 
ft.). 

© Spindle rod adjustment nut to 253 N-m (186 
Ib. ft). 

Lower vehicle. 

Check and adjust rear suspension alignment as 

necessary. Refer to SECTION 3A. 


spindle rod bracket with 


ae 


REAR SUSPENSION 3D-7 


UPPER AND LOWER CONTROL RODS 
Figure 4 


Remove or Disconnect 

T, Raise vehicle and suitably support. 
SECTION 0A. 

Control rod nut, bolt and washers at knuckle. 
Control rod nut and bolt at spindle control rod 
bracket and remove control rod. 


Refer to 


eN 


Install or Connect 
Control rod, nut and bolt to spindle control rod 
bracket. 
Control rod, nut, bolt and washers to knuckle. 


Important 


© Hold suspension at proper trim height when 
tightening control rod nuts. Do not allow 
suspension to move below rebound. 


N 


3. Hold suspension at proper trim height using jack 
stands. Refer to “Trim Height” chart in SECTION 
3. 


Tighten 
© Control rod bolt at spindle control rod bracket, 
to 85 N-m (63 Ib. ft.).. 
© Control rod nut at knuckle to 190 N-m (140 Ib. 
ft.). 
4, Remove jack stands. 
5. Lower vehicle. 


REAR TRANSVERSE SPRING 
Figures 5 through 7 


Tool Required: 
J 33432 Transverse Leaf Spring Compressor 


NOTICE: Do not use corrosive cleaning agents, 
engine degreasers, solvents, ete., on or near the 
fiberglass rear leaf spring. These materials could 
cause extensive damage to the spring. 


Important 


© During this procedure, use care not to scratch rear 
transverse spring. 


Remove or Disconnect 


1. Raise vehicle and suitably support. SECTION 0A. 
@ When using an in-ground twin post hoist, 
support the rear of the vehicle with jack 
stands so that the rear suspension hangs 
freely. Lower the rear post of the hoist to 
provide clearance for tool usage. 
2. One rear tire and wheel assembly. 
SECTION 3E. 


Refer to 
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3D-8 REAR SUSPENSION 


oe 


REAR SPRING 


SPRING ANCHOR PLATE 


SPRING INSULATOR 
[Z) sprinc sort 


Figure 5 - Removing Rear Transverse Spring 


Install J 33432 onto rear transverse spring, and 
compress spring. 

Cotter pins, nuts, insulators and spring bolts 
attaching spring to knuckles. 

Release and remove J 33432 from spring 

Rear spring anchor plate bolts, anchor plates, 
spacers and insulators from differential carrier. 


Important 
© Make note of spacer positioning. 


Rear spring from vehicle. 


B4 Install or Connect 


Rear spring onto vehicle. 
Position spring spacers, insulators, and anchor 
plates onto differential carrier and install anchor 
plate bolts. 


rae 


Tighten 
© Anchor plate bolts to 50 N-m (37 Ib. ft.). 
@ Ensure spacers are installed per color code as 
indicated in Figure 7. 
@ Do not add extra spacers to raise trim height. 
Extra spacers will over stress the spring. 
Install J 33432 onto rear transverse spring and 
compress spring. 
Position transverse spring to knuckles and install 
spring bolts, insulators and nuts as shown in 
Figure 6. 


al Tighten 


Tighten nuts until slot in nut aligns with hole 
in bolt and then install cotter pin. 

Release and remove J 33432 from spring. 

Tire and wheel assembly. 

Raise rear post of hoist, remove jack stands, and 

lower vehicle. 
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COTTER PIN 


REAR SPRING 
SLOTTED SPRING NUT 
SPRING INSULATOR 


SPRING BOLT 


REAR SUSPENSION 3} 


SUSPENSION KNUCKLE 
WHEEL SPINDLE UPPER CONTROL ROD 
‘SUSPENSION BUMPER 


(H) wexwur 
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Figure 6 - Rear Transverse Spring Insulators/ Suspension Bumper 


Spring Bolt and Insulators 
Figures 5and6 


Tool Required: 
J. 33432 Transverse Leaf Spring Compressor 


NOTICE: Do not use corrosive cleaning agents, 
engine degreasers, solvents, etc., on or near the 
fiberglass rear leaf spring. These materials could 
cause extensive damage to the spring. 


Important 


© During this procedure, use care not to scratch rear 


1 


transverse spring 


Remove or Disconnect 
Raise vehicle and suitably support. Refer to 
SECTION 0A. 
@ When using an in-ground twin post hoist, 
support the rear of the vehicle with jack 
stands so that the rear suspension hangs 


2. 


3. 


freely. Lower the rear post of the hoist to 
provide clearance for tool usage. 

Install J 33432 onto rear transverse spring and 

compress spring. 

Cotter pin, retaining nut, insulator and spring 

bolt attaching spring to knuckle. 


bd Install or Connect 


1. 


ne 


Position rear spring to knuckle and install spring 
bolt, insulator, and nut as shown in Figure 6. 


Tighten 

@ Tighten nuts until slot in nut aligns with hole 
in bolt and then install cotter pin. 

Release and remove J 33432 from spring. 


Raise rear post of hoist, remove jack stands, and 
lower vehicle. 
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3D-10 REAR SUSPENSION 


DIFFERENTIAL CARRIER 


REAR SPRING 


SPRING INSULATOR 


SPRING SPACER 


SPRING ANCHOR PLATE 


ASSEMBLE SPRING 
SPACERS AS FOLLOWS: 


‘COUPE WITH FET 


(A) SPRING (YELLOW CODE) 
4-14044572 ABOVE SPRING 
1-14048950 BELOW SPRING 
1-14084572 BELOW SPRING 

(8) SPRING (GREEN CODE) 
1-14044572 ABOVE SPRING 
41-14048950 ABOVE SPRING 
1-14044572 BELOW SPRING 


‘coupe witn Fe7 


(A) SPRING (YELLOW CODE) 
1-14084056 ABOVE SPRING 
2-14048950 BELOW SPRING 

(8) SPRING (GREEN CODE) 
1-14084056 ABOVE SPRING 
1-14048950 ABOVE SPRING 
1-14048950 BELOW SPRING 


CONVERTIBLE 


(A) SPRING (YELLOW CODE ONLY) 
2-14044572 ABOVE SPRING 
114093185 ABOVE SPRING 
1-14084056 BELOW SPRING 


HEX FLANGED HEAD BOLT 


HEX FLANGED HEAD BOLT 


Ms 8932-30 


Figure 7 - Rear Transverse Spring 


Spring Anchor Plate 
Figures 5and7 


Tool Required: 
J 33432 Transverse Leaf Spring Compressor 


NOTICE: Do not use corrosive cleaning agents, 
engine degreasers, solvents, etc. on or near the 
fiberglass rear leaf spring. These materials could 
cause extensive damage to the spring. 


Important 


During this procedure, use care not to scratch rear 
transverse spring 


Remove or Disconnect 
T, Raise vehicle and suitably support. 
SECTION 0A. 
@ When using an in-ground twin post hoist, 
support the rear of the vehicle with jack 
stands so that the rear suspension hangs 


Refer to 


ep 


freely. Lower the rear post of the hoist to 
provide clearance for tool usage. 
Install J 33432 onto rear transverse spring and 
compress spring. 
Anchor plate bolts and spacers. 


Install or Connect 
Spacers, anchor plate and bolts. 


Tighten 
© Anchor plate bolts to 50 Nm (37 Ib. ft.). 
@ Ensure spacers are installed per color code as 
indicated in Figure 7. 
Do not add extra spacers to raise trim height. 
Extra spacers will over stress the spring. 
Release and remove J 33432 from spring. 
Raise rear post of hoist, remove jack stands, and 
lower vehicle. 
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DIFFERENTIAL CARRIER 
AXLE TIE ROD 

AXLE TIE BOLT 
WASHER 


AXLE TIE ROD NUT 
COTTER PIN 

HEX NUT 
‘SUSPENSION KNUCKLE 


DIFFERENTIAL CARRIER BOLT 
AXLE OUTER SOCKET 
JAM NUT 


Ms 8933-30 


Figure 8 - Axle Tie Rod and Axle Outer Socket 


AXLE OUTER SOCKET 


NOTICE: The axle tie rod has plastic internal 
bearings. If the vehicle is involved in an accident 
(rear suspension), check the axle tie rod for lash 


(looseness). Replace axle tie rod if any lash is 
found. 

Figure 8 
Tool Required: 


J 24819-01 Universal Steering Linkage Puller 


Remove or Disconnect 


T, Raise vehicle and suitably support. Refer to 
SECTION 0A. 
2, Loosen jam nut on axle outer socket. 


3. Cotter pin, axle tie rod nut and tie rod washer 
from axle outer socket at knuckle. 

4. Axle outer socket from knuckle using J 24391-01. 

5. Axle outer socket from axle tie rod. 


bd Install or Connect 

I. Axle outer socket to axle tie rod. 

2. Axle outer socket, tie rod washer and axle tie rod 
nut to knuckle. 


Tighten 

Jam nut to 67 N-m (50 Ib. ft.). 

@ Axle tie rod nut to 50 N-m (37 Ib. ft.) 
Cotter pin. 

Lower vehicle. 


Check and adjust rear wheel toe as necessary. 
Refer to SECTION 3A. 


gee 
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3D-12 REAR SUSPENSION 


AXLE TIE ROD 
Figure 8 


Tool Required: 
J 24391-01 Universal Steering Linkage Puller 


Remove or Disconnect 


T, Raise vehicle and suitably support. Refer to 
SECTION 0A. 

2. Loosen jam nuts on axle outer sockets. 

3. Cotter pins, axle tie rod nuts and tie rod washers 
from axle outer sockets at knuckles. 

4, Axle outer sockets from knuckles using J 24319- 
ol. 

5. Axle outer sockets from axle tie rod 

6. Bolts attaching axle tie rod to differential carrier. 


Install or Connect 
1. Axle tie rod and bolts to differential carrier. 


Tighten 


@ Axle tie bolts to 74 N-m (55 Ib. ft.). 
Azle outer sockets to axle tie rod. 
Axle outer sockets to knuckles. 

Tie rod washers and axle tie rod nuts. 


eeN 


Tighten 

© Axle tie rod nuts to 50 N-m (37 Ib. ft.) 

© Jam nuts to 67 N-m (50 lb. ft.). 

Cotter pins. 

Lower vehicle. 

Check and adjust rear wheel toe as necessary. 
Refer to SECTION 3A. 


nee 


STABILIZER SHAFT, LINKS, AND LINK 
INSULATORS 
Figure 9 


Tool Required: 
J 24391-01 Universal Steering Linkage Puller 


Remove or Disconnect 


1. Raise vehicle and suitably support. 
SECTION 0A. 

2. Tire and wheel assemblies. See SECTION 3E. 

3. Spare tire, spare tire cover, jack and tire carrier. 

4. Stabilizer shaft link bolts and nuts securing 
stabilizer shaft links to stabilizer shaft link 
brackets. 

5. Nuts securing fuel tank safety straps to stabilizer 
shaft brackets, then remove straps. 

6. Stabilizer shaft bracket nuts, 
insulators. 

7. Muffler hanger nuts and disconnect mufflers from. 
hangers. 

8. Stabilizer shaft from vehicle. 


Refer to 


brackets and 


9. Stabilizer shaft link nuts, bolts and links from 
shaft, 

10. Stabilizer shaft link insulators from shaft 
using J 24319-01 and a suitable spacer to provide 
contact with insulator flange. 

11. Stabilizer shaft link insulators from links, if 
necessary, using J 24319-01 and a suitable spacer 
to provide contact with insulator flange. 


Install or Connect 


Stabilizer shaft link insulators to links if removed, 

using J 24319-01 and spacer used during removal. 

© Insulators must be installed in direction 
shown in Figure 9. 

2. Stabilizer shaft link insulators to shaft using 
J 24319-01 and spacer used during removal. 
© Insulators must be installed in direction 

shown in Figure 9, 

3. Stabilizer shaft links, bolts and nuts to shaft. 

Link bolts must be installed with bolt heads 
inboard, as shown in Figure 9. 

4. Position stabilizer shaft into vehicle as shown in 
Figure 9. 

5. Hold suspension at proper trim height using jack 
stands. Refer to “Trim Height” chart in SECTION 
3. 

6. Stabilizer shaft link bolts and nuts securing 
stabilizer shaft links to stabilizer shaft link 
brackets 
Link bolts must be installed with bolt heads 

inboard, as shown in Figure 9. 
7. Stabilizer shaft insulators, brackets and nuts. 


Important 


© Hold suspension at proper trim height when 
tightening stabilizer shaft bracket nuts and 
stabilizer shaft link nuts. Do not allow 
suspension to move below rebound. 


Tighten 
Stabilizer shaft bracket nuts to 25 N-m (18 Ib. 
ft). 
e Stabilizer shaft link nuts at stabilizer shaft to 
53 N-m (39 Ib. ft.). 
e Stabilizer shaft link nuts at link brackets to 
53 N-m (39 Ib. ft.). 
8. Remove jack stands. 
9. Fuel tank safety straps to stabilizer shaft brackets 
and install nuts. 


By Tighten 


Fuel tank safety strap nuts to 25 N-m (18 Ib. 


). 
10. Mufflers to muffler hangers and install nuts. 
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Tighten 

@ Muffler hanger nuts to 54 N-m (40 Ib. ft.). 
11. Tire and wheel assemblies. 
12. Tire carrier, spare tire, spare tire cover and jack. 
13. Lower vehicle. 


STABILIZER SHAFT LINK BRACKETS 
Figure 9 


Remove or Disconnect 


1. Raise vehicle and suitably support. SECTION 0A. 

2. Tire and wheel assemblies. Refer to SECTION 
3E. 

3. Stabilizer shaft link bolts and nuts securing 
stabilizer shaft links to stabilizer shaft link 
brackets. 

4, Bolts and nuts securing stabilizer shaft link 
brackets to knuckles, and remove link brackets. 


Clean 


@ Stabilizer shaft link bracket mounting surfaces of 
old sealer. 


Install or Connect 


1. Stabilizer shaft link brackets, bolts and nuts to 
knuckles. 


Dy Tighten 
e Stabilizer shaft link bracket nuts at knuckles 
to 25 N-m (168 lb. ft.). 

2. Apply a bead of sealer (P/N 12345489, or 
equivalent) around edge of bracket. 

3. Stabilizer shaft link bolts and nuts securing 
stabilizer shaft links to stabilizer shaft link 
brackets. 

e Install link bolts with bolt heads inboard as 
shown in Figure 9. 


Important 


© Hold suspension at proper trim height when 
tightening stabilizer shaft link nuts. Do not 
allow suspension to move below rebound. 


4, Hold suspension at proper trim height using jack 
stands. Refer to “Trim Height” chart in 
SECTION 3. 


Tighten 

@ Stabilizer shaft link nuts at stabilizer shaft 
link brackets to 53 N-m (39 Ib. ft.). 

Remove jack stands. 

6. Tire and wheel assemblies. 

7. Lower vehicle. 


a 
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STABILIZER SHAFT INSULATORS 
Figure 9 


Remove or Disconnect 


T, Raise vehicle and suitably support. Refer to 
SECTION 0A. 

2. Tire and wheel assemblies. 

3E. 

Spare tire, spare tire cover, jack and tire carrier. 

Loosen stabilizer shaft link nuts at link brackets. 

Nuts securing fuel tank safety straps to stabilizer 

shaft brackets, then remove straps. 

Stabilizer shaft bracket nuts and remove brackets. 

Stabilizer shaft insulators from shaft. 


Refer to SECTION 


gae 


6. 
7. 


Install or Connect 


1. Stabilizer shaft insulators onto shaft. 
2. Stabilizer shaft brackets and nuts. 


Important 


© Hold suspension at proper trim height when 
tightening stabilizer shaft bracket nuts and 
link nuts. Do not allow suspension to move 
below rebound. 


3, Hold suspension at proper trim height using jack 
stands. Refer to “Trim Height” chart in 
SECTION 3. 


Tighten 


© Stabilizer shaft bracket nuts to 25 N-m (18 Ib. 
ft). 

© Stabilizer shaft link nuts at stabilizer shaft 
link brackets to 3 N-m (39 Ib. ft.). 

Remove jack stands. 

Fuel tank safety straps to stabilizer shaft brackets 

and install nuts. 


Tighten 

Fuel tank safety strap nuts to 25 N-m (18 Ib. 
ft.). 

Tire carrier, spare tire, spare tire cover and jack. 


6. 
7. Tire and wheel assemblies. 
8. Lower vehicle. 


ae 


DRIVELINE SUPPORT 


For procedures on removal and installation of the 
driveline support, refer to SECTION 4A. 


DIFFERENTIAL CARRIER BUSHINGS 


For procedures on removal and installation of 
differential carrier bushings, refer to SECTION 4B. 
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3D-14 REAR SUSPENSION 


SUSPENSION KNUCKLE 


STABILIZER SHAFT LINK 


STABILIZER SHAFT 


RIGHT SIDE SHOWN (LEFT SIDE TYPICAL) 


‘SQUARED-OFF 
UPPER CORNER 
(BOTH ENDS) 


INSTALLED “A” 
MOUNTING HOLE 


a 


STABILIZER SHAFT INSULATOR 


STABILIZER SHAFT LINK NUT 


STABILIZER SHAFT BRACKET SUPPORT 


STABILIZER SHAFT LINK BRACKET 


STABILIZER SHAFT BRACKET 


HEX FLANGED NUT 


STABILIZER SHAFT LINK INSULATOR 


HEX BOLT 


REAR CROSSMEMBER 


STABILIZER SHAFT LINK BOLT 


Figure 9 - Rear Stabilizer Shaft 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 
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(1) stock assorser 


HEX NUT 


SHOCK ABSORBER WASHER 


SHOCK ABSORBER STUD 


SHOCK ABSORBER WASHER 


HEX NUT 


SUSPENSION KNUCKLE 


‘SHOCK ABSORBER BRACKET BOLT 


WELD NUT 


HEX NUT 
SHOCK ABSORBER INSULATION 
RETAINER 


SHOCK ABSORBER UPPER BRACKET 


SHOCK ABSORBER INSULATION 


RETAINER 


‘SHOCK ABSORBER UPPER 
GROMMET 


‘SHOCK ABSORBER UPPER 
INSULATOR 


Ms 8935-30 


Figure 10 - Shock and Mounting Bracket 


SHOCK ABSORBERS 
Figure 10 


Remove or Disconnect 


Raise vehicle and suitably support. 
SECTION 0A. 

Support knuckle with jack stand. 
Shock absorber lower mounting nut and washer. 
Shock absorber upper bracket mounting bolts. 
Shock absorber from lower mounting stud and 
remove from vehicle. 

6. Shock absorber upper bracket retaining nut, 
retainers, grommet, insulator and bracket from 
shock absorber, if necessary. 


Refer to 


Pm ee 


Install or Connect 


T, Assemble retainers, insulator, bracket, grommet 
and upper bracket retaining nut. 


Tighten 


© Upper bracket retaining nut to 26 N-m (19 Ib. 
ft) 


2. Shock absorber to frame and onto lower mounting 
stud. 
3. Shock absorber upper bracket mounting bolts. 


Important 


© Hold suspension at proper trim height when 
tightening shock absorber upper bracket 
mounting bolts. Do not allow suspension to 
move below rebound. 


4. Hold suspension at proper trim height using jack 
stands. Refer to “Trim Height” chart in 
SECTION 3. 


Tighten 


shock absorber upper bracket mounting bolts 
to 30 N-m (22 Ib. ft.). 
5. Shock absorber lower mounting nut and washer. 


Tighten 
@ Shock absorber lower mounting nut to 83 N-m 
(61 Ib, ft.). 
6. Remove jack stands. 
7. Lower vehicle. 


SHOCK ABSORBER LEAKAGE DIAGNOSIS 
Figure 11 


The appearance of oil film on the shock absorber 
body or piston rod is normal. Any dripping of oil is 
unacceptable. 
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OIL FILM OK 


: (Tt ANY OIL DROP. 


1S UNACCEPTABLE 
‘MS 8757-3¢ 


Figure 11 - Shock Absorber Leakage Diagnosis 


REMOVE WHEEL STUD 


TooL. INSTALL WHEEL STUD 
56627 


WASHERS 


Figure 12 - Rear Wheel Stud Replacement 
SHOCK ABSORBER DISPOSAL 


Due to the high pressure of gas, it is advised that 
upon scrapping or disposal of these shock absorbers, 
the pressure be released. This is carried out as 
follows: 

A. Clamp shock in vise with piston rod pointing 

down, 

B. Measure approximately 10-15 mm (0.40-0.60 
in.) from bottom of shock and drill 
approximately a 5 mm (0.20 in.) hole so the 
gas can escape. 

C. Measure approximately 140-150 mm (5.50- 
6.00 in.) from first hole and drill 
approximately a 5 mm (0.20 in.) hole to 
facilitate drainage of oil. 

D. Drain oil from shock and then dispose of 
shock. 


REAR WHEEL STUD 
Figure 12 


Tool Required: 
J 6627-A Wheel Stud Remover and Tie Rod 
Puller 


H Remove or Disconnect 


Raise vehicle and suitably support. 
SECTION 0A. 

2. Tire and wheel assembly. Refer to SECTION 3E. 

3. Wheel speed sensor. Refer to SECTION 5E2. 

4. Brake caliper/parking brake assembly. Refer to 
SECTION 5B2. 

5. Brake rotor. 

6. Wheel hub and bearings. Refer to “Rear Wheel 
Hub and Bearings” in this section. 


Refer to 


Install or Connect 

Replacement stud in hub. 

Add enough washers to draw stud into hub. 

Wheel nut onto stud with flat side of nut to 
washers. 


I 
2. 
3. 


Tighten 


© Wheel nut until wheel stud head seats against 
hub flange 


Important 
@ Make sure the wheel stud is fully seated 
against the hub flange. 


4. Back off wheel nut and remove washers. 
5. Wheel hub and bearings. 

6. Brake rotor. 

7. Brake caliper/parking brake assembly. 
8. Wheel speed sensor. 

9, Tire and wheel assembly. 

10. Lower vehicle. 


SPECIFICATIONS 
GENERAL SPECIFICATIONS 


Stabilizer Shaft Link 
Bracket Sealant 


TORQUE SPECIFICATIONS 


PIN 12345489 


Rear Transverse Spring Anchor 


Plate Bolts 50 N-m (37 lb. ft.) 
Spindle Nut .. 223 N-m (164 Ib. ft.) 
Wheel Hub Mounting Bolt 90 N-m (66 lb. ft.) 
Shock Absorber Upper Bracket 

Retaining Nut ........6.+ 26 N-m (19 Ib. ft.) 
Shock Absorber Stud to 

Knuckle Nut .....eeeeeee 120 N-m (89 Ib. ft.) 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


* Shock Absorber Upper 

Bracket Mounting Bolt ...  30N-m(22|b. ft.) 
Shock Absorber Lower 

Mounting Nut .........++ 83 Nm (61 Ib. ft.) 
* Control Rod to Spindle 

Control Rod : 

Bracket Bolt .......243 85 N-m (63 1b. ft.) 

* Control Rod to Knuckle 

Nutisvis aves viaccess 190 N-m (140 Ib. ft.) 
Jounce Bumper to Body 

Nut ... 35 N-m (26 Ib. ft.) 
Spindle Rod Adjustment 

PUL. ans isiatesyeyacagues 253 N-m (187 Ib. ft.) 
* Spindle Rod to 

Knuckle Nut . 145 N-m (107 Ib. ft.) 


Spindle Rod Bracket to 
Differential Carrier Nut .. 80 N-m (60 b. ft.) 


AxleTieRodNut . 45 N-m (33 1b. ft.) 
Tie Rod Jam Nut .. 67 N-m (50 b. ft.) 
Axle Tie Rod Assembly 

Bolt) Sicesstestds ieee: T4.N-m (54 Ib. ft.) 
* Stabilizer Shaft Bracket 

Nut! vitsssicestseseesees 25 N-m (18 Ib. ft.) 
* Stabilizer Shaft Link to 

Stabilizer Shaft Nut ..... 53 N-m (39 Ib. ft.) 
* Stabilizer Shaft Link to Link 

Bracket Nut .....2s000 42.N-m (31 1b. ft.) 
Stabilizer Shaft Link Bracket 

to Knuckle Nut «2.2.0.0 25 N-m (18 1b. ft.) 
Stabilizer Shaft Bracket 

Support to Rear 

Crossmember Bolt ..... 25 N-m (18 lb. ft.) 

Wheel Spindle Control Rod 

Bracket Bolt ............ 95 N-m (70 Ib. ft.) 
Fuel Tank Safety 

Strap Nut 25 N-m (18 Ib. ft.) 


Muffler Hanger Nut . 54N-m 40 lb. ft.) 


* Vehicle must be at the proper trim height for final 
torque. 


REAR SUSPENSION 3D-17 


SPECIAL TOOLS 


UNIVERSAL STEERING LINKAGE PULLER 
TIE ROD END PULLERWHEEL STUD REMOVER 


‘TRANSVERSE LEAF SPRING COMPRESSOR 
Ms 8939-30] 


Figure 13 - Special Tools 
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SECTION 3E 
TIRES AND WHEELS 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 


followed, parts or system damage could result 


NOTICE: 


Special care must be taken when mounting and dismounting tires on vehicles equipped with 


the Low Tire Pressure Warning System (LTPWS) to avoid damaging the LTPWS components mounted on. 


CONTENTS 


the wheel, inside the tire. 


~ 361 
+ 3E2 
+ 36-2 


General Description « 
Replacement Tires 
P-MetricTires ... 


Wheels .. + 363 

Tire Placard + 363 
Diagnosis 

Tires r +e Section 3 


LTPWS ... 3E-12 
Maintenance an 3E-3 
Wheel Repair 363 
Metric Wheel Nuts and Studs. 363 
Inflation of Tires Ne 3E4 
TireRotation .......6 + 3Ed 
Service Operations ....2++e0e+ + BEd 
Extended Mobility Tires. +. 3E4 
Wheel Removal sesseeeeeee + 3ES 
Tire Mounting and Dismounting + 365 
Tire Repair dios + 367 
Measuring Wheel Runout + 367 
Compact Spare... +... + 367 
Match Mounting ...+. + 368 
Balancing Tire and Wheel ~ 368 


« 36-9 
+ 369 
- 369 


General Balance Precautions 
Off-Vehicle Balancing .. 
On-Vehicle Balancing. . 


GENERAL DESCRIPTION 


The factory installed tires and wheels are designed 
to operate satisfactorily with loads up to and including 
the full rated load capacity when inflated to the 
recommended inflation pressures. 

Correct tire pressures and driving techniques have 
an important influence on tire life. Heavy cornering, 
excessively rapid acceleration, and sharp braking 
increase tire wear. 


Wheel Balance Weights ...-2.+2-+- 3E-9 
Correction of Non-Uniform Tires 222+. 36-9 
Aluminum Wheels ...-.-+e +. 3£10 
Aluminum Wheel HubCap ++ 3E10 
Wheel Nuts . sobtee ++ 3E-10 
Wheel Lock Nuts ...-.e- ++ 3E-10 
Aluminum Wheel Porosity Repair ..... 3E-10 
Aluminum Wheel Refinishing 36-11 
Required Materials ...... 36-11 
Service Procedure .....++ 3e-11 
Low Tire Pressure Warning System 
(LTPWS) 2... a +e BEN 
General Description +. BEN 
LTPWS Diagnosis... ae 3E-12 
System Diagnostic Check». +++ 36-13 
DTC(s) 23, 33, 43,and 53. 3E-14 
DTC(s) 24, 34,44, and54. 3E-16 
DTC99 Een en 3E-18 
LTPWS On-Vehicle Service 2+... 3E.21 
Receiver/Control Module Removal 36-21 
Sensor/Transmitter Removal 3E21 
Specifications +.+eeeeseeee 3E-21 
General Specifications ..... 36-21 
Fastener Tightening Specifications .... 3€-21 


The Low Tire Pressure Warning System (LTPWS) 
is available (required with Extended Mobility Tires) to 
continuously monitor the air pressure in each road tire 
(excluding the spare tire) while the vehicle is being 
driven. The LTPWS also includes a self-check feature 
that monitors the system’s components. Should 
system failure or low pressure exist while the vehicle 
is being driven, the system will notify the driver 
through two amber warning lights on the instrument 
panel; the "LOW/FLAT TIRE” lamp or the “SERVICE 
LTPWS” lamp. 
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REPLACEMENT TIRES 
Figure 1 


A Tire Performance Criteria (TPC) specification 
number is molded in the sidewall near the tire size of 
all original equipment tires. This specification 
number assures that the tire meets GM’s performance 
standards for traction, endurance, dimension, noise, 
handling, rolling resistance, ete. Usually, a specific 
TPC number is assigned to each tire size 

Replacement tires should be the same size, load 
range and construction as the original tires. Replace 
the original tires with tires of the same TPC 
specification number. Use of any other tire size or type 
may seriously affect ride, handling, speedometer/ 
odometer calibration, vehicle ground clearance, and 
tire clearance to the body and chassis. 

The following should also be considered when 
replacing tires: Chevrolet recommends a “ZR” high 
performance tire be used, The highest speed rating is 
a “Z” for tires capable of sustained speeds above 130 
mph, 


CAUTION: Do Not mix different types of 
tires such as radial, bias, and bias-belted 
tires because vehicle handling may be 
seriously affected and may result in loss 
of control. 


Inspect 


©” Tires should be replaced when: 

1. They are worn to a point where the cord or 
fabric is showing or 1.6 millimeters (1/16 in.) 
or less tread remains. To help detect this, tires 
have built-in tread wear indicators that appear 
between the tread grooves when the tread is 
1.6 millimeters (1/16 in.). When the indicators 
appear in two or more adjacent grooves at 
three spots around the tire, the tire should be 
replaced. 

2. The tread or sidewall is cracked, cut or 
snagged deep enough to expose the cord or 
fabric. 

3. The tire has a bump, bulge or split. Slight 
sidewall indentations are normal and should 
not affect ride. 

4. The tire has a puncture, cut, or other damage 
that cannot be correctly repaired because of 
the size or location of the damage 


Important 


@ It is recommended that new tires be installed in 
pairs on the same axle 


P-METRIC TIRES 
Figure2 


Most P-metric tire sizes do not have exact 
corresponding alphanumeric tire sizes. For this 
reason, replacement tires should be of the same TPC 
specification number (same size, load range, 
construction) as those originally on the vehicle, If P- 
metric tires must be replaced with other sizes, a tire 
dealer should be consulted. Tire companies can best 
recommend the closest match of alphanumeric to P- 
metric sizes within their own tire lines, 


% 


pe seat. wean 
(p315/952R17 


TIRE IDENTIFICATION 


Ms 8949-3E 


Figure 1 Tire Identification 


SECTION 
WIDTH 


SECTION 
HEIGHT 


98640436 
Figure 2- Tire Size Explanation 
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WHEELS 


Wheels must be replaced if they are bent, dented, 
have excessive lateral or radial runout, leak air 
through welds, have elongated bolt holes, or wheel 
nuts will not stay tight. Wheels with runout greater 
than specified may cause objectionable vibrations. 


Important 


© When replacing a wheel, the Low Tire Pressure 
Warning System (LTPWS) sensor must be 
transferred to the new wheel, and the wheel 
reinstalled to its original position. 


Seventeen inch (17 in.) cast aluminum alloy 
wheels are standard. Wheel construction is right 
front, right rear and left front, left rear, determined by 
cooling fin design and size. Wheel sizes are as follows 


VIN Code Wheel Tire 
P withoutRPOZO7 F17x8.5 P255/45ZR17 
R17x9.5 P285/40ZR17 
P with RPO Z07 F17x9.5 P275/40ZR17 
R17x9.5 P275/40ZR17 
J F17x9.5  P275/40ZR17 
Ri7xi1 P315/35ZR17 


Replacement wheels must be equivalent to the 
original equipment wheels in load capacity, diameter, 
rim width, offset, and mounting configuration. A 
wheel of incorrect size or type may affect wheel and 
hub bearing life, brake cooling, speedometer/odometer 
calibration, vehicle ground clearance and tire 
clearance to the body and chassis 

Steel wheels (spare) can be identified by a two or 
three-letter code stamped into the front side rim near 
the valve stem. Aluminum wheels have the code, part 
number, and manufacturer's ID cast into the backside. 


NOTICE: The use of aftermarket reverse type 
wheels, designed to extend the wheel away from 
the body, will increase the serub radius. An 
increased serub radius may greatly increase 
steering effort and reduce hub bearing life. 


TIRE PLACARD 
Figure 3 


The tire information label is permanently located 
on the rear of the driver’s door edge, and should be 
referred to for tire information. The label lists the 
maximum vehicle load, tire size (including spare), and 
cold inflation pressure (including spare). 
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MFG BY GENERAL MOTORS CORP 
ve fy 


Pr FR GAWR EF 


——— a 


THIS VENICLE CONFORMS TO ALL APPLICABLE FEDERAL 
MOTOR VENICLE SAFETY AND BUMPER STANDAROS IN 
EFFECT ON THE OATE OF MANUFACTURE SHOWN ABOVE 


PRINTED MUSA 100K 


TIRE LOADING INFORMATION 
"VEHICLE CAPACITY WHT. 


(CROSS VEHICLE WEIGHT RATING 
CROSS AXLE WEIGHT RATING - FRT & RR 
CERTIFICATION STATEMENT 

VEHICLE IDENTIFICATION NUMBER 

VEHICLE CLASS TYPE: “PASS. CAR” 
MAXIMUM OCCUPANTS 

MAXIMUM VEHICLE CAPACITY WEIGHT 
MAXIMUM LOADING AT GVWR 

TIRE SIZE 

SPARE TIRE SIZE 

TIRE LABEL CODE 

TIRE PRESS. WITH MAX. OCCUPANTS FRT & RR 
SPARE TIRE PRESSURE 


227-90 
95 6483-36 


Figure 3 - Tire Placard 


MAINTENANCE AND ADJUSTMENTS 
WHEEL REPAIR 


Wheel repairs that use welding, heating, or 
peening are not approved. An inner tube is not an 
acceptable repair for leaky wheels or tires. Porosity in 
aluminum wheels can be corrected. Refer to 
“Aluminum Porosity Repair” in this section. 


METRIC WHEEL NUTS AND STUDS 


Metric wheel nuts and studs are identified as 
follows: the wheel nut has the word “Metric” stamped 
on its face. The letter “M” is stamped into the end of 
the wheel stud. 
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‘The thread size of metric wheel nuts and studs are 
indicated by the following example 

“M12 x 1.5” 

M = Metric 

12 = Diameter in millimeters 

1.5 = Millimeters per thread (gap between) 


INFLATION OF TIRES 
Figure 4 


‘The pressure recommended for all models is 
carefully calculated to give a comfortable ride, 
responsive steering, maximum tread wear, tire life 
and resistance to bruises 

Tire pressure, with tires cold (after vehicle has set 
for three hours or more, or driven less than one mile), 
should be checked monthly or before any extended trip 
and set to the specifications on the tire label located on 
the rear face of driver's door. 

Valve caps or extensions should be installed on the 
valves to keep out dust and water. 

‘The metric term for tire inflation pressure is the 
kilopascal (kPa). Tire pressure may be printed in both 
kPa and psi. One (1) psi equals 6.9 kPa. 


Higher Than Recommended Pressure Can 
Cause: 


Hard ride 

‘Tire bruising or carcass damage. 
Rapid tread wear at center of tire 
Loss of traction. 


Lower Than Recommended Pressure Can 
Cause: 


© Tire squeals on turns 
© The LTPWS light to come “ON.” 


INFLATION PRESSURE CONVERSION CHART 
(KILOPASCALS TO psi) 


kea psi kpa psi 


138 20 214 31 
145 21 220 32 
152 22 227 33 
159 23 234 34 


165 24 241 35 
172 25 248 36 
179 26 276 40 
186 27 310 45 
193 28 345 50 
200 29 379 55 
207 30 a4 60 


Conversion: 6.9kPa=1p — gcthetse 


Figure 4- Inflation Pressure Conversion 


© Hard steering 
© Rapid and uneven wear on the edge of the 
tread. 

‘Tire rim bruises and rupture. 

Tire cord breakage. 

High tire temperatures. 

Reduced handling. 

High fuel consumption. 


Unequal Pressure On Same Axle Can Cause: 


© Uneven braking. 
© Steering lead 
© Reduced handling. 
© Swerve on acceleration. 
TIRE ROTATION 


Due to dissimilar front and rear wheel and tire 
sizes, tire and wheel assemblies cannot be rotated. 


SERVICE OPERATIONS 
EXTENDED MOBILITY TIRES 


Optional Extended Mobility Tires (EMT) are 
capable of operating for limited distances at very low 
or zero tire inflation. Because of this capability, the 
Low Tire Pressure Warning System (LTPWS) is 
standard with extended mobility tires. If the 
“LOW/ELAT TIRE” warning light is “ON,” check the 
inflation of the tires. If the “LOW/FLAT TIRE” 
warning light reappears, or an EMT has been operated 
at a pressure significantly below 25 psi, the affected 
tire must be inspected for possible repair or 
replacement. 


CAUTION: EMT initial tire inflations 
may require more than 40 psi to seat the 
beads. A safety cage and a clamp-on air 
chuck are required to prevent possible 
personal injury. A European-type tire 
changes is recommended to prevent 
possible tire or wheel damage. 


It is recommended that repair or replacement of 
extended mobility tires be made only by an authorized 
tire dealer. 

Extended mobility tires are designed to be used 
only with original equipment 17” wheels equipped 
with the low tire pressure warning system. 
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2-7-90 


9S 6482-36 
Figure 5 - Wheel Nut Tightening Sequence 
WHEEL REMOVAL 
Figure 5 
Important 


© A special socket has been provided with each 
vehicle for removing and installing the wheel nuts. 
This socket must be used or damage to the wheels 
could occur. The wheel nut wrench supplied with 
the vehicle can also be used. 


Penetrating oil has not been found to be effective 
in removing tight wheels. However, if it is used it 
should be applied sparingly to the hub surface only 


CAUTION: Do Not allow the penetrating 
oil to get on the vertical surfaces 
between the wheel and the rotor 
because penetrating oil in this area could 
cause the wheel to work loose as the 
vehicle is driven causing loss of control. 
Never use heat to loosen a tight wheel; it 
can shorten the life of the wheel, studs or 
hub and bearing assemblies. Wheel nuts 
must be tightened in sequence and to the 
proper torque to avoid bending the 
wheel or rotor. 


Sometimes wheels can be difficult to remove due to 
foreign material or a tight fit between the wheel 
centerhole and the rotor. Excessive force such as 
hammering the wheel or tire can cause damage and is 
not recommended. Slight tapping on the tire sidewall 
using a large rubber mallet is acceptable. 

A tight wheel can be removed without damage as 
follows: 

1. Retighten all wheel nuts on the affected wheel. 
Then loosen each nut two turns. Rock the 
vehicle side to side. If this is not effective go to 
Step 2 
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2. Rock the vehicle from “forward” to “reverse” 
allowing the vehicle to move several feet in 
each direction. Apply quick, hard jabs on the 
brake pedal to loosen the wheel. If that did not 
free up the wheel, then rock the vehicle again 
from side to side as hard as possible using one 
‘or more persons’ body weight to loosen the 
wheel. If the wheel is still tight, repeat the 
procedure. 


Remove or Disconnect 

Raise vehicle and suitably support. 

SECTION 0A. 

Wheel nut caps 

Wheel nuts. 

4. Mark location of tire and wheel assembly to hub 
assembly. 

5. Tire and wheel assembly. 


Refer to 


CAUTION: Before installing a wheel, 
remove any buildup of corrosion on the 
wheel mounting surface or rotor by 
scraping and wire brushing. Installin: 

wheels without good metal-to-meta 
contact at the mounting surfaces can 
cause wheel nuts to loosen, which may 
later allow the wheel to come off while 
the vehicle is in motion. 


Clean 
@ Wheel nuts, studs and the wheel and rotor 
mounting surfaces 


Install or Connect 


Tire and wheel assembly. 

© Align locating mark of tire and wheel to hub 
assembly. 

2, Wheel nuts 


Al Tighten 


© Wheel nuts in sequence to 140 N-m (100 Ib. 
ft) 
3. Wheel nut caps 
4. Lower vehicle. 


TIRE MOUNTING AND DISMOUNTING 
Figures 6and7 


Use a tire changing machine to mount or dismount 
tires. Follow the equipment manufacturer’s 
instructions. Do not use hand tools or tire irons to 
change a tire as they may damage the tire beads, 
wheel rim flanges, or the LTPWS sensor/transmitter. 
The wheel hub cap must be removed prior to mounting 
or dismounting a tire from a wheel. 
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NOTICE 
LOCATE TIRE CHANGER 
‘ARMS HERE 


LTPWS SENSOR 


VEHICLES EQUIPPED WITH THE OPTIONAL LTPWs (LOW 
TIRE PRESSURE WARNING SYSTEM) REQUIRE SPECIAL 
HANDLING, AS FOLLOWS: 


‘© WHEN DISMOUNTING TIRE FROM WHEEL: 
‘THE TIRE CHANGER ARMS MUST BE LOCATED 90° TO 
EITHER SIDE OF THE VALVE STEM TO PREVENT 


DAMAGE TO THE LTPWS SENSOR. 


WHEN INFLATING TIRES: 


NEVER USE PRESSURIZED CANS CONTAINING 
SEALANTS. SEALANTS MAY DAMAGE THE LTPWS 
SENSOR. 
VALVE 


‘STEM LOCATE TIRE CHANGER 
"ARMS HERE 


95 6488.36 


Figure 6 - Dismounting Tires with LTPWS 


CAUTION: Do Not stand over the tire 
when inflating. The bead may break 
when it snaps over safety hump and 
cause serious personal injury. 


CAUTION: Do Not exceed 275 kPa (40 psi) 
pressure when inflating. If 275 kPa (40 
psi) pressure will not seat beads, deflate, 
relubricate and inflate. 


TIRE LOCATING RING 


CAUTION: Over-inflation may cause the 


98.6691-36 bead to break and cause serious personal 
- - ar injury. 
Figure 7 - Tire Locating Ring 
Rim bead seats should be cleaned with a wire CAUTION: EMT initial tire inflations may 
brush or coarse steel wool to remove old rubber and require more than 40 psi to seat the 
light rust or corrosion. Before mounting or beads. A safety cage and a clamp-on air 
dismounting a tire, the bead area should be cleaned chuck are required to prevent possible 
and well lubricated with an approved tire lubricant. personal injury. A European-type tire 
changer is recommended to prevent 
CAUTION: Do Not lubricate the tire beads possible tire or wheel damage. 
or wheel rims with lubrication containing 
“silicone.” NOTICE: Extreme care must be taken when 
mounting and dismounting tires on vehicles 
After mounting, inflate tire to 275 kPa (40 psi) so equipped with the Low Tire Pressure Warning 
that beads are completely seated System (LTPWS). Failure to follow the proper 
procedures may cause damage to the LTPWS 
sensor. 
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Care must be taken when mounting or 
dismounting tires on vehicles equipped with the Low 
‘Tire Pressure Warning System (LTPWS). Each wheel 
has a sensor strapped around the wheel, inside the 
tires. This sensor will always be located nearly 
opposite the valve stem (174°). Position the tire and 
wheel assembly on the changing machine so that the 
upper/lower bead breaker or other tire changing tools 
will not contact the wheel sensor during tire mounting 
or dismounting. Many tire changing machines have 
upper and lower bead breakers located 180° apart that 
operate simultaneously. On such machines, the valve 
stem should be located midway between the two bead 
breakers so that the wheel sensor is at least 90° away 
from either breaker. A clear decal on the wheel flange 
indicates where to apply the bead breakers. 

Install the valve core and inflate to the pressure 
specified on the tire placard at the rear of the driver's 
door. Check the locating rings of the tire to be sure 
they show evenly around the rim flanges on both sides 
of the wheel. 


TIRE REPAIR 


There are many different materials and 
techniques on the market to repair tires, Not all work 
on some types of tires. Tire manufacturers have 
published detailed instructions on how and when to 
repair tires. The instructions can be obtained from the 
tire manufacturer. 


MEASURING WHEEL RUNOUT 
Figure 8 


Wheel runout should be measured with an 
accurate dial indicator. Measurements may be taken 
with the wheel installed on the vehicle, or off the 
vehicle using an accurate mounting surface such as on 
a wheel balancer. Measurements may also be taken 
with or without the tire mounted on the wheel. 

Radial runout and lateral runout should be 
measured on both the inboard and outboard rim 
flanges, With the dial indicator firmly in position, 
slowly rotate the wheel one revolution and record the 
total indicator reading. If any measurement exceeds 
specifications, and there is a vibration that wheel 
balancing will not correct, the wheel should be 
replaced. Disregard any indicator readings due to 
welds, paint runs, seratches, ete 


@ ALUMINUM WHEELS. 
Radial runout 0.030 inch. 
Lateral runout 0.030 inch. 


MEASURING WHEEL RUNOUT 


INBOARD SIDE ‘OUTBOARD SIDE 


TIRE MOUNTED, 
‘ON WHEELS 


LATERAL 


LATERAL LATERAL 


RUNOUT 


RADIAL RUNOUT RADIAL RUNOUT* 


* If WHEEL DESIGN MAKES THIS OUTBOARD 
MEASUREMENT IMPOSSIBLE, THE INBOARD. 
SIDE ONLY MAY BE USED 


TIRE REMOVED FROM WHEEL 


RADIAL RUNOUT RADIAL RUNOUT 
LATERAL 
RUNOUT 


INBOARD SIDE ‘OUTBOARD SIDE 


95 6692-36 
Figure 8 - Wheel Runout 


COMPACT SPARE 


‘@ TEMPORARY 
USE ONLY 


¢ INFLATE TO 
60 PSI 


95 6481-36 


Figure 9 - Compact Spare 


COMPACT SPARE 
Figure 9 


The Corvette is equipped with a high-pressure 
compact spare. The compact spare uses a steel 17 in. x 
4in, wheel and T155/70D17 tire. 
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Important 

© If the vehicle is equipped with the Low Tire 
Pressure Warning System (LTPWS), and the 
temporary spare is used, the "SERVICE LTPWS” 
will be illuminated until the road wheel with the 
sensor is replaced. 

© Standard tires or snow tires must not. be used on a 
compact spare wheel. If they are used, damage to 
vehicle may occur. 


Inflation pressure of the compact spare must be 
periodically checked and maintained at 415 kPa (60 
psi). Itcan be mounted and dismounted from its wheel 
using present tire changing equipment and 
procedures. Refer to “Tire Mounting and 
Dismounting” in this section. As with other tires, the 
beads should completely seat at 275 kPa (40 psi). 


CAUTION: Do Not exceed 275 kPa (40 psi) 
pressure when initially inflating any tire, 
including compact spares. If 275 kPa (40 
psi) pressure will not seat beads, deflate, 
relubricate and inflate. Over-inflation 
may cause bead to break and cause 
serious personal injury. 


‘The temporary spare is designed to weigh less than 
standard tires, and is easier to handle when the need 
arises. 

Check inflation pressure as soon as practical after 
installing spare and adjust to specifieation shown on 
the tire placard 

It is recommended that repair or replacement of 
the compact spare tire be made only by an authorized 
tire dealer. 


MATCH MOUNTING 


Tires and wheels are no longer match mounted at 
the assembly plant. The tire should not be dismounted 
to align the wheels “low spot” with the “high point” 
marking on the outboard sidewall of the tire. 

If radial or lateral runout exists, refer to 
“Measuring Wheel Runout” in this section and also in 
SECTION 3. 


BALANCING TIRE AND WHEEL 
Figures 10 and 11 


There are two methods by which tire and wheel 
assemblies are balanced: static and dynamic. Static 
balance is the equal distribution of weight around the 
wheel. Assemblies that are statically unbalanced 
cause a bouncing action called “tramp.” 


SPINDLE 


WHEEL SHIMMY 


ADD BALANCE 
WEIGHTS HERE 


Pep 


CORRECTIVE WEIGHTS. 


cLOF 
SPINDLE 

HEAVY 

spoT WHEEL TRAMP. 


ADD BALANCE 
WEIGHTS HERE 


CORRECTIVE WEIGHTS 
Figure 11 - Static Unbalance 
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Dynamic balance is the equal distribution of 
weight on each side of the centerline so that when the 
tire spins, there is no tendency for the assembly to 
move from side to side. Assemblies that are 
dynamically unbalanced may cause shimmy 


GENERAL BALANCE PRECAUTIONS 


CAUTION: It is recommended that eye 
protection be used during balancing. 


Deposits of foreign material must be cleaned from 
the inside of the wheel. Stones should be removed 
from the tread in order to avoid operator injury during 
spin balancing and to obtain a good balance. The tire 
should be inspected for any damage, then balanced 
according to the equipment manufacturer's 
recommendations. 


OFF-VEHICLE BALANCING 


When balancing tire and wheel assemblies off the 
vehicle, use a balancer which pilots the wheel by the 
center hole (not the wheel stud holes) if possible. 
Always follow the equipment manufacturer's 
instructions. 

Some electronic off-vehicle balancers are more 
accurate than the on-vehicle spin balancers, but do not 
correct for rotor unbalance. If the vibration is not 
corrected by the off-vehicle balance, an on-vehicle 
balance may also be needed. 


ON-VEHICLE BALANCING 


When balancing tire and wheel assemblies on the 
vehicle, do not remove the wheel weights added from 
the electronic off-vehicle balance. Split the new on- 
vehicle weights equally between the inner and outer 
rim flanges of the wheel to avoid disturbing the 
dynamic balance from the electronic off-vehicle 
balancer. Always follow the equipment 
manufacturer's instructions. 


‘WHEEL BALANCE WEIGHTS 
Figure 12 


Balancing of aluminum wheels requires the use of 
special polyester coated clip-on wheel balance weights. 
These weights are designed to fit over the thicker 
inboard and outboard rim flanges of the aluminum 
wheel. They also provide a much better appearance 
and will not discolor, corrode, or damage the wheel. 


CENTERLINE 
INSIDE FLANGE 


CLIP-ON WEIGHT 
MOUNTING FACE 


95 6480-36 


Figure 12- Aluminum Wheel Balance Weight 


Placement 
Important 


© When installing the coated weights, care must be 
taken so that the polyester coating does not crack. 
It is recommended that a nylon or plastic tipped 
hammer be used. 


CORRECTION OF NON-UNIFORM TIRES 


If replacement tire cannot be obtained, there are 
ways to correct tires which cause a vibration even 
though they are properly balanced. The best method 
uses a machine which buffs small amounts of rubber 
from a selected spot on the outer two tread rows 
Correction by this method is usually permanent and, if 
done properly, does not significantly affect the 
appearance of tire or tread life 


important 

© The truing with a blade-type machine is not 
recommended because it reduces the tread life 
substantially and often does not permanently 
correct the problem. 


Another method is to dismount the tire and rotate 
it 180° degrees on the wheel. It is important that this 
be done on tire and wheel assemblies which are known 
to be causing a vibration as it is just as likely to make 
good assemblies worse. 
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WHEEL WHEEL NUT CAP 


WHEEL LOCK NUT WHEEL NUT SOCKET. 


LOCK NUT KEY WHEEL NUT 


WHEEL NUT WRENCH HuB CAP 


MS 8950-3E 


Figure 13 - Wheel Lack and Nut Removal 


ALUMINUM WHEELS. 


Aluminum Wheel Hub Cap 
Figure 13 


The standard 17 in. wheels have center hub caps. 
Their removal should not be necessary unless the tire 
has to be dismounted from the wheel or when 
balancing the tire and wheel assembly. To remove the 
caps, tap from the backside using a wooden hammer 
handle to pop off the caps. To install, place cap into 
position at wheel opening and strike squarely with 
rubber mallet. 


Wheel Nuts 


Important 

A special socket has been provided with each 
vehicle for removing and installing the wheel nuts. 
This socket must be used or damage to the wheels 
could occur. The wheel nut wrench supplied with 
the vehicle can also be used. 


When removing wheel nuts from a 17 in. wheel, 
first remove the wheel nut caps using the wheel nut 
wrench, then remove the wheel nuts using the same 
wrench, 


Wheel Lock Nuts 
Figure 13 


Each 17 in, wheel has one wheel lock nut which 
requires a special tool (key) to remove it. This tool is 
stored in the hold-down sleeve attached to the inside 
rear of the center console. To remove the wheel lock 
nut, the wheel nut cap must first be removed. After 
the cap has been removed, install the lock nut key to 
the wheel lock nut until the key is firmly seated 
Using the wheel nut wrench provided with the jack 
assembly, rotate the key counterclockwise and remove 
the wheel lock nut. 


NOTICE: Do Not use an impact wrench with this 
lock nut key or permanent damage to the lock nut 
key or wheel lock nut may result. 


ALUMINUM WHEEL POROSITY REPAIR 


Remove or Disconnect 

Raise vehicle and suitably support. 

SECTION 0A. 

2. Tire and wheel assembly. See "Wheel Removal” in 
this section. 


Refer to 


Inspect 


®@ Locate leaking areas by inflating tire to 40 psi 
and dipping into water bath. 
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3. Mark leak areas as well as seribe the tire/wheel at 
valve core. 

4. Tire from wheel. See “Tire Mounting and 
Dismounting” in this section. 

5. Scuff inside rim surface at leak area with #80 grit 
paper and clean area with general purpose cleaner 
such as 3M P/N 08984 or equivalent. 

6. Apply 1/8 inch thick layer of adhesive/sealant Dow 
Corning P/N 1052366 or equivalent to leak test 
area and allow twelve hours of drying time. 


Install or Connect 


Mount tire on wheel. 
© Align the scribe mark with valve core 


Inspect 


© Pressurize to 40 psi and check for leaks. 
2. Adjust tire pressure to meet specifications on tire 
placard. 

Balance tire and wheel assembly. 

Tire and wheel assembly. 

5. Lower vehicle. 


ALUMINUM WHEEL REFINISHING 


A base color and protective clear coating is applied 
to the surface of original equipment cast aluminum 
wheels. A surface degradation condition can begin to 
develop if frequent, repeated automatic car wash 
cleaning abrades or wears off the factory applied 
protective clear coating and base color. This can 
happen at some automatic car wash facilities using 
aggressive silicon carbide tipped tire brushes to clean 
white walls and tires. Once the protective clear 
coating is damaged, exposure to caustic cleaners 
and/or road salt further causes surface degradation. 
The service procedure details how to strip, clean and 
recoat those aluminum wheel rims that are affected by 
the above condition. 


Required Materials 


Dupont 3913S Prep-Sol. 

3M Scotchbrite Pad P/N 07445 

Dupont Enamel Cleaner 3939S or 3812S solvent 

Dupont 615S/616S Vari-Prime self-etching primer. 

Dupont 8248/8258 Gray Corlar Primer. 

#400 Sandpaper 

Dupont 9222S Cronar Midcoat Adhesion 

Promoter. 

© Dupont Cronar Base Wheel Color Paint Code 
C9201 or GM Code WH9819 

© Dupont 1080S URO Clear. 


Service Procedure 


CAUTION: Use of rubber gloves and 
eye protection is necessary to prevent 
personal injury. 


1. Remove wheel(s) from the vehicle. This makes 
stripping, cleaning and recoating much easier. 
© Remove wheel weight and mask off tire. 

Reference mark tire for reinstallation of 
weight after recoating of wheel. 

2. Repair area should be washed with a mild 
detergent followed by a degreaser such as 3913S 
Prep-Sol. Wipe dry. 

3. Sand and featheredge. Scotchbrite remainder of 
area to be cleared. 

4. Remove sanding dust with Enamel Cleaner 3939S 
or 3812S solvent. Wipe dry. Mask repair area. 

5. Prime with 615S/616S Vari-Prime self-etching 
primer per label instructions. 

6. Follow with 824S/825S Gray Corlar Primer per 
label instructions. 

7. Ifsanding is necessary, sand with #400 or higher 
grit paper. Remove sanding dust with Enamel 
Cleaner and wipe dry. 

8. Apply one medium coat of 9222S Cronar Midcoat 
Adhesion Promoter per label instructions. 

9. Apply Cronar Base color per label instructions. 

10. Following proper application, flash and dry times, 
apply two coats of 1080S URO Clear per label 
instructions. 

11, De-mask and allow to dry before reinstalling 
wheel. 
© Wheels should be allowed to air dry overnight 

prior to tire installation. 


LOW TIRE PRESSURE WARNING SYSTEM 
(LTPWS) 


General Description 


The LTPWS consists of four sensor transmitting 
modules and a receiver/control module with self- 
diagnostic capabilities. One sensor is mounted on each 
wheel of the vehicle except the spare tire. The 
receiver/control module is located in the instrument 
panel. 

The LTPWS performs as follows: when the 
ignition switch is turned to the "RUN” position, the 
receiver/control module will audit itself (lamps, 
wiring, connections, microprocessor, lamp drivers, 
etc.,) by illuminating the two associated lamps in the 
driver information center for two (2) seconds. The 
lamps are; (A) “LOW/FLAT TIRE” and (B) "SERVICE. 
LTPWS.” 
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If the two lamps fail to illuminate, or if only one 
illuminates, or if both lamps remain "ON” after two 
seconds, then the receiver/control module has failed its 
power-up test. 

A pressure switch within the sensor is activated 
when the tire pressure (in one or more tires) is below 
172 kPa (25 psi). An electronic code (signal) 
representing a low tire pressure condition is then 
transmitted by the transmitter portion of the sensor. 
No signal will be sent until the vehicle has moved 
sufficiently far enough for a “power generation cycle” 
to be completed. ‘The power cycle is completed when 
the vehicle has been driven approximately 30 seconds 
over 40 km/h (25 mph). This power cycle results from 
the wireless and batteryless method of generating 
electricity (Piezo-Electric) from the vibrations 
produced when the tire is rolling. When the power 
cycle is complete, the transmitter within the sensor is 
engaged for approximately 128 milliseconds, during 
which pulse codes are to be sent to the dash-mounted 
receiver/control module, As long as the tire pressure 
remains below the alarm set point, a repeat low tire 
pressure signal will occur every power cycle. Only one 
successful communication signal is necessary to 
activate the “LOW/FLAT TIRE” lamp 

‘The receiver portion of the receiver/control module 
is constantly “listening” for this electronically-coded 
low tire pressure signal. On successful reception and 
decode, the module will illuminate the “LOW/FLAT 
TIRE” lamp, located in the driver information center 
A low tire Diagnostic Trouble Code (DTC) depicting 
which tire or tires are low will then be set in the 
receiver/control modules diagnostic memory. The 
“LOW/FLAT TIRE” lamp will remain "ON” and a DTC 
stored in memory even if the tires are reinflated, until 
the module is reset. Only when the ignition is turned 
“OFF” and back “ON” and good tire pressure signals 
are received will the "LOW/FLAT TIRE” lamp turn 
“OFF” and the low tire DTC stored in the 
receiver/control module memory be erased. The 
receiver is now completely reset requiring another low 
tire pressure signal from a sensor to illuminate the 
“LOW/FLAT TIRE” lamp again and set a low tire 
DTC. 

The receiver is also “listening” for diagnostic 
signals. At least one from each tire must he received 
during the time period called a diagnostic cycle. At the 
end of this diagnostic cycle, the receiver unit checks 
that all sensors have reported. If they have all 
reported in (vehicle moving - all sensors funetioning), 
then no aetion is taken and another system diagnostic 
cycle begins. But if one, two or three wheel sensors 
have not reported (signaled), then the "SERVICE 
LTPWS"” lamp is illuminated and a wheel sensor DTC 
is then stored in the receiver/eontrol module diagnostic 
memory 


The lamp will go out, on either of two conditions: (1) 
Ignition switehed “OFF,” (2) All sensors signal again, 
however, a wheel sensor DTC will still be stored in the 
receiver/control module diagnostic memory until it is 
manually cleared 


LTPWS DIAGNOSIS 


Important 


When a defective wheel sensor is replaced always 
clear the receiver/eontrol module diagnostic 
memory before road testing the vehicle to avoid 
reading the original DTC stored in memory. 

© The Low Tire Pressure Warning System (LTPWS) 
only operates when the vehicle is moving or the 
tire is being vibrated 


Using a Tech 1 and selecting "Flash LTPWS 
Codes” from the body menu or by grounding terminal 
6” to “5” at the DLC connector with the ignition in the 
“ON” position, this will enable the receiver/contral 
module to display any stored DTC(s) by flashing the 
“SERVICE LTPWS? light in the driver information 
center. 

The “SERVICE LTPWS” light will flash in a 
logical sequence to depict a two digit DTC associated 
with each low tire or fault condition stored in the 
receiver/control module diagnostic memory. Each 
DTC displayed will consist of a number of flashes 
representing the first digit, followed by a short pause, 
followed by a number of flashes representing the 
second digit and then a long pause indicating the end 
of the DTC. All DTC(s) stored in memory will be 
displayed three times before proceeding to the next 
DIC. DTC 12 will always precede any DTC(s) stored 
in the receiver memory and will be continuously 
displayed if no DTC(s) are present. To leave the 
LTPWS diagnostic mode, exit "Flash LTPWS Codes” if 
using a Tech 1 or remove terminal “5” (ground) from 
terminal “6” at the DLC connector. 

The LTPWS receiver/control module memory can 
be cleared by using a Tech 1 and selecting “Clear 
Codes” from the body menu or by grounding terminal 
“6” to “5” at the DLC 3 times within 10 seconds. The 
receiver/eontrol module will confirm that its memory 
has been cleared by illuminating both the 
“LOW/FLAT TIRE” and "SERVICE LTPWS” lamps at 
the same time. Both lamps will remain “ON” until the 
ignition is turned to the “OFF” position and then back 
to"ON.” 
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— SYSTEM 
» OTHE “LOWALAT TRE” AND “SERVICE LTPWS" DIAGNOSTIC CHECK 


LAMPS BOTH ILLUMINATE DURING BULB CHECK? 


Yes 


DO BOTH LAMPS TURN “OFF” CHECK FOR A BURNED OUT BULB. 
AFTER BULB CHECK IS DONE? REFER TO SECTION 8C FOR DIC 
DISPLAY REMOVAL. 

ARE BOTH BULBS OK? 


YES NO. 


© CHECK FOR AN OPEN REPLACE BURNED. 
CRUISE FUSE. OUT BULAS). 
IS THE FUSE OPEN? 


ves NO 
LOCATE AND REPAIR CHECK FORB + AT TERMINAL "A" OF /P HARNESS 
SHORT TO GROUND IN CONNECTOR TO RECEIVERCONTROL MODULE 
KT 1239. AND GROUND AT TERMINAL “B” 

ARE BOTH PRESENT? 


YES NO 


IF CONNECTOR AND REPAIR OPEN 
TERMINAL IRCUIT(S). 
CONNECTIONS AREOK, | 
REPLACE 
RECEIVERCONTROL 
MODULE. 


SYSTEM OK. GROUND DLC TERMINALS “6” TO “S" OR USE 
SCAN TOOL TO FLASH LTPWS OTC(S) WITH THE 
“SERVICE LTPWS” LAMP. 

DO ANY DTC(S) FLASH? 


REFER TO THE © CHECK CONTINUITY FROM DLC TERMINAL “6” 
APPROPRIATE TO TERMINAL “C” OF /P HARNESS 
DIAGNOSTIC CHART CONNECTOR TO RECEIVER/CONTROL MODULE. 
FOR REPAIR. IS THERE CONTINUITY? 


MAKE SURE DLC TERMINAL LOCATE AND. 
"5" IS GROUND. IFITIS, REPAIR OPEN IN 
REPLACE RECEIVER/CONTROL CxT 44g, 
MODULE. 


10-28-93 
PS 19789 
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SEEGA-11 RECEIVER/CONTROL MODULE 


CRUISE Sa 
TOIGN 1 </> 1239 RED. ont 
Same 


SEESA-11 


NOTE: CIRCUIT ALSO CONSISTS OF 4 
TRANSMITTING SENSORS ON THE WHEELS 
[AND A RECEIVER CIRCUIT INSIDE THE 
LTPWS RECEIVER/CONTROL MODULE. 


“LOW/FLAT TIRE” 


poole 
oicoiseua 
§ —1508x—] crouno 
18 tt.s3 
seegasa “= 6201 a5 988 


DTCs 23, 33, 43 AND 53 


LOW TIRE PRESSURE 
Circuit Description: 

‘The Low Tire Pressure Warning System (LTPWS) consists of a transmitting sensor module that is mounted 
on each of the vehicle's wheels, except for the spare tire, and a receiver/control module mounted under the upper 
instrument panel trim pad. When ignition 1 is present, the receiver/eontrol module ening for information 
transmitted by the wheel sensors. The wheel sensors will transmit a low pressure message if the vehicle has been 
moving at 40 km/h (25 mph) or greater for approximately 30 seconds or longer and has sensed a tire pressure 
below 172 kPa (25 psi. 


DTC Will Set When: The vehicle has been driven at least 40 km/h (25 mph) for approximately 30 seconds or 
longer and a tire pressure below 172 kPa (25 psi) is sensed and communicated to the LTPWS receiver/control 
module. 


Action Taken: The LTPWS receiver/control module will set the appropriate DTC(s) and illuminate the 
“LOW/PLAT TIRE” indicator lamp 


DTC Will Clear When: Ignition 1 is cycled and a properly inflated tire message is received by the LTPWS. 
receiver/control module or is manually cleared. 


NOTICE: Inflating low tire without cycling Ignition 1 will not turn “OFF” the "LOW/FLAT TIRE? indicator 
lamp 


DTC Chart Test Description: Number(s) below Diagnostic Aids: Make sure tire pressure 
refer to circled number(s) on the diagnostic chart. measurements are taken when they are cold, this 
1. Checks to see which sensor(s) are causing the _ ensures that the lowest readings are being made. 
DTC(s) 
2. Cheeks tire pressure of tire(s) showing a low tire 
pressure to see if sensor reading is valid 
3. Makes sure sensor replacement fixed the problem. 
4. Checks to see if adding air clears DTC(s). 
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DTCs 23, 33, 43 AND 53 
LOW TIRE PRESSURE 


WHICH DTC(S) 
ARE PRESENT? 


DTC23 orcs3 


I I 

‘ORANGE SENSOR YELLOW SENSOR GREEN SENSOR BLUE SENSOR 
REPORTING REPORTING REPORTING REPORTING 
Low TIRE LOW TIRE LOW TIRE LOW TIRE 


© CHECK TIRE PRESSURE (COLD) OF TIRE OR 
TIRES SHOWING LOW TIRE PRESSURE DTC(S). 
1S PRESSURE OK? 


© REPLACE SENSOR. ‘© ADD APPROPRIATE AMOUNT OF AIR TO TIRE. 
© *ROAO TEST VEHICLE ABOVE 40 km/h *ROAD TEST VEHICLE ABOVE 40 krvvh (25 MPH) 
(25 MPH) FOR 5-10 MINUTES. FOR 5-10 MINUTES. 
DOES “LOW/FLAT TIRE” INDICATOR DOES “LOW/FLAT TIRE” INDICATOR COME 
COME “ON” AND DTC RESET? “ON” AND OTCRESET?. 


REPLACE RECEIVER ‘SYSTEM OK SONTINUE AT SYSTEMOK 


Lrews ractory | weet | Low | wueeL 
SENSOR | INSTALLED | LABEL | TIRE | SENSOR 
‘COLOR Position | NUMBER | OTC DTC 


© ALL DTC(S) WILL BE DISPLAYED IN NUMERICAL ORDER AND. 
ALWAYS PRECEDED BY DTC 12. 
© DTC99 INDICATES A POSSIBLE RECEIVER FAULT IS PRESENT. 


10-793 
*AVOID STOP AND GO TRAFFIC TO OBTAIN PROPER TEST RESULTS. 95 6475-36 
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ma RECEIVER/CONTROL MODULE| 
fags DiAGNosTic 
TO DLC TERMINAL “6” ~« aaa LWT r ENABLE 
cruise _ 
TOIGN 1 <9 Ae 1239 RED. T f, IGN 


S AMP 


sean 0 


1 
! "SERVICE LTPWS" 
NOTE: CIRCUIT ALSO CONSISTS OF 4 ! 1 
TRANSMITTING SENSORS ON THE WHEELS i L 
1 1 
1 


AND A RECEIVER CIRCUIT INSIDE THE 
LTPWS RECEIVER/CONTROL MODULE. 


“LOWIFLAT TIRE” ba 


pape ia a 


picpisptay S203 215 

3 t——1508.K——] GROUND 
ues 11-11-93 
seesata = G201 95 19792, 


DTCs 24, 34, 44 AND 54 
LOW TIRE PRESSURE SENSOR FAULT 
Circuit Descriptio 


‘The Low Tire Pressure Warning System (LTPWS) consists of a transmitting sensor module that is mounted 
on each of the vehicle’s wheels, except for the spare tire, and a receiver/control module mounted under the upper 
instrument panel trim pad. When ignition 1 has cycled from “OFF” to “ON,” the receiver/control module waits 
for transmissions from the wheel sensors. The wheel sensors will transmit messages to the receiver if the vehicle 
has been moving at least 40 kn/h (25 mph) for approximately 30 seconds or longer. The receiver/control module 
will wait for at least one sensor to start transmitting before starting the diagnostic cycle testing. If a sensor 
malfunction is detected during the diagnostic cycle, the appropriate DTC(s) are set. 


DTC Will Set When: The vehicle bas been driven at least 40 km/h (25 mph) for approximately 30 seconds, the 
receiver/control module has received at least one sensor transmission for the diagnostic cycle time and one or 
more sensors haven't sent transmissions that were received by the receiver/control module during that time. 


Action Taken: The LTPWS receiver/control module will set the appropriate DTC(s) and illuminate the 
“SERVICE LTPWS" indicator lamp. 


DTC Will Clear When: Manually cleared by use of any of the following: Tech 1, scan tool with the ability to 
clear LTPWS DTCis) or by shorting terminals “6” and "5” on the DLC together three times within 10 seconds. 


DTC Chart Test Description: Number(s) below 

rofer to circled number(s) on the diagnostic chart 

1. Checks to see which sensors are malfunctioning 
and require repair. 

2. Checks to see if sensor replacement fixed the 
problem or if the receiver/control module is 
malfunctioning. 
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DTCs 24, 34, 44 AND 54 
LOW TIRE PRESSURE SENSOR FAULT 


WHICH DTC(s) ARE PRESENT? 


ptc24 oTc34 picaa prcs4 


—t I I —_1— 


REPLACE ORANGE REPLACE YELLOW | | REPLACE GREEN REPLACE BLUE 
SENSOR. SENSOR. SENSOR. SENSOR. 


© CLeaRDTC. 
‘© ROAD TEST VEHICLE ABOVE 40 kmih (25 MPH) FOR 15 MINUTES. 
DOES SERVICE LTPWS INDICATOR COME “ON” AND DTC RESET? 


7 leaner er ph 


REPLACE RECEIVER. SYSTEM OK. 


Lrews actory | wueet | Low | wueeL 
SENSOR | INSTALLED | LABEL | TIRE | SENSOR 
COLOR Position | NumBer | OTC 


Foner [armen | 
[iow [nan | 
Fes [moor | 
[woe [ove | 


© ALLDTC(S) WILL BE DISPLAYED IN NUMERICAL ORDER AND 
ALWAYS PRECEDED BY DTC 12 
© DTC 99 INDICATES A POSSIBLE RECEIVER FAULT IS PRESENT. 


*AVOID STOP AND GO TRAFFIC FOR PROPER TEST RESULTS. 


IMPORTANT: ALWAYS BE SURE TO CLEAR DTC(s) BEFORE ROAD TESTING VEHICLE AFTER 
REPAIRS HAVE BEEN MADE TO AVOID READING THE ORIGINAL SET DTC. 


10-7-93 
9S 6476-36 
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SeeReM RECEIVER/CONTROL MODULE 


DIAGNOSTIC 
ENABLE 


pas-t5 3 


ates 
ae 
= 


TO DLC TERMINAL "6" —< 


Taig 


CRUISE 


TOIGN 1 <—@_/>- 


SAMP 


1239 RED. 


IGN 


1 
rhie-rdig 
ies 


SEEBA-11 


© 


NOTE: CIRCUIT ALSO CONSISTS OF 4 
‘TRANSMITTING SENSORS ON THE WHEELS 
AND A RECEIVER CIRCUIT INSIDE THE 
LTPWS RECEIVER/CONTROL MODULE. 


He) 


r 
1 
ir 
1 
1 
1 
1 


“LOWFLAT TIRE” y 
DICDISPLAY $203. 
GROUND 
11.11.93 


se PS 19792 


DTC 99 
RECEIVER/CONTROL MODULE DIAGNOSIS 
Circuit Description: 


The Low Tire Pressure Warning System (LTPWS) consists of a transmitting sensor module that is mounted 
on each of the vehicle’s wheels, except for the spare tire, and a receiver/control module mounted under the upper 
instrument panel trim pad. When ignition 1 has cycled from “OFF” to “ON,” the receiver/control module does an 
internal system check and then waits for transmissions from the wheel sensors. The wheel sensors will transmit, 
messages to the receiver if the vehicle has been moving at least 40 km/h (25 mph) for approximately 30 seconds or 
longer. The receiver/control module will wait for at least one sensor to start transmitting before starting the 
diagnostic cycle testing. If an internal error is detected on power-up or the receiver/control module has not 
received any transmissions from the sensors for three consecutive power-ups lasting 30 minutes or longer, a DTC 
99 is set. 


DTC Will Set When: The receiver/control module has failed power-up or no sensor transmissions have been 
received by the receiver/eontrol module for three consecutive power-ups lasting 30 minutes or longer. 


Action Taken: The receiver/control module will set a DTC 99 and illuminate the “SERVICE LTPWS” 


indicator lamp. 


DTC Will Clear When: Manually cleared by use of any of the following: Tech 1, scan tool with the ability to 
clear LTPWS DTC(s) or by shorting terminals “6” and "5" on the DLC together three times within 10 seconds. 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 

1. Tests for sensor transmissions at operating speeds 
to see if DTC 99 will clear. 

Checks for unavailable or damages sensors on all 
four tires being the problem. 


2. 


Diagnostic Aids: Make sure the vehicle has not 
been driven at slow speeds or idling for extended time 
periods. This can cause a DTC 99 to set. If this is not 
the case and test driving has not caused the 
“SERVICE LTPWS” lamp to turn “OFF,” check for 
sensors having been installed on the vehicle 

The receiver/control module is the least likely 
component to cause a DTC 99 to set. 
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DTC 99 
RECEIVER/CONTROL MODULE 
DIAGNOSIS 


Important 


@  ADTC99 WILL SET IF THE RECEIVER/CONTROL MODULE DOES 
NOT RECEIVE ANY WHEEL SENSOR SIGNALS FOR THREE 
‘CONSECUTIVE THIRTY MINUTE PERIODS WITH THE IGNITION IN 
THE “ON” POSITION. 


© *ROAD TEST VEHICLE QVER 40 km) 
(25 MPH) FOR 5-10 MINUTES. 
DOES “SERVICE LTPWS” LAMP GO 
“OFF” DURING ROAD TEST? 


© CHECK FOR DAMAGED ORMISSING | | CLEARDTC99 
‘SENSORS ON ALL FOUR WHEELS. SYSTEM OK. 
‘ARE ALL FOUR PRESENT AND 
UNDAMAGED? 


REPLACE RECEIVER. REPLACE DAMAGED 
OR MISSING SENSORS. 


* AVOID STOP AND GO TRAFFIC TO OBTAIN PROPER TEST RESULTS. 
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‘AND DISMOUNTING” 


98 6478-36 


WHEEL SENSOR (MUST BE MOUNTED DIRECTLY 
‘ACROSS FROM VALVE STEM 4) 


WHEEL ASSEMBLY 


17 INCH RIGHT FRONT 


RIGHT REAR BOLT/SCREW ENGAGED 6.8 N-m (60 Ib. in.) 
LEFT REAR 


LEFT FRONT 


VALVE STEM 
WARNING : LOW TIRE PRESSURE SENSOR MOUNTED INSIDE TIRE. CATAL eee 
AVOIDCONTACTING SENSOR WITH TIRE CHANGING EQUIPMENT, 

TOOLS OR TIRE BEADS. DAMAGE TO SENSOR VOIDS WARRANTY. PS 19791-36 


Figure 15 - LTPWS Sensor Installation 
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LTPWS ON-VEHICLE SERVICE 


Receiver/Control Module Removal 
Figure 14 


Remove or Disconnect 


1. Upper LP. trim pad. Refer to SECTION 8C. 

2. Driver Information Center (DIC). Refer to 
SECTION 8C. 

3. Receiver/control module. 

4. Receiver/eontrol module electrical connector. 


bd Install or Connect 


T_ Receiver/control module electrical connector 

2. Receiver/control module. 

3. Driver Information Center (DIC). 
SECTION 8C. 

4. Upper L.P. trim pad. Refer to SECTION 8C. 


Refer to 


SENSOR/TRANSMITTER REMOVAL 
Figure 15 


Important 


© When a defective wheel sensor is replaced always 
clear the receiver/control module diagnostic 
memory before road testing the vehicle to avoid 
reading the original DTC stored in memory. 


Remove or Disconnect 


Raise vehicle and suitably support. 
SECTION 0A. 

2. Tire and wheel assembly. See “Wheel Removal” in 
this section. 

3. Tire from wheel. See "Tire Mounting and 
Dismounting” in this section. 

4, Loosen clamp screw until strap can be separated 
from clamp 

5. Sensor assembly from wheel 


Refer to 


Install or Connect 


NOTICE: The damaged sensor must be replaced 
with one having the exact same part number and 
color code 


1, Sensor assembly onto wheel: 
© Sensor must be located approximately 180° 
from valve 
© Cutout in strap must align with valve stem. 
2. Strap into clamp. 


Al Tighten 


Sensor clamp screw to 6.8 N-m (60 Ib. in.). 

3. Tire onto wheel. See “Tire Mounting and 
Dismounting” in this section. 

4. Balance tire and wheel assembly. See “Balancing 
Tires and Wheels” in this section. 

5. Tire and wheel assembly. "Wheel Removal” in this 
section. 

6. Lower vehicle. Refer to SECTION 0A. 


SPECIFICATIONS 
GENERAL SPECIFICATIONS 


Maximum Wheel 
Radial Runout 

Maximum Wheel 
Lateral Runout 


0.762 mm (0.030 in.) 


0.762 mm (0.030 in.) 


FASTENER TIGHTENING SPECIFICATIONS 


Wheel Nuts 
Standard Wheel... 
Compact Spare Wheel. 

LTPWS Sensor 
Clamp Screw . 


140 N-m (100 Ib. ft.) 
110 N-m (80 Ib. ft.) 


6.8 N-m (60 Ib. in.) 
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SECTION 3F 


STEERING WHEEL AND COLUMN 
ON-VEHICLE SERVICE 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9J before performing service on or around SIR 
components or wining: Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used, Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 

General Description .. 3F-1 Multifunction Turn Signal Lever. « 3F-3 
Ignition Lock Systems... 3F-2 Hazard Warning Switch 2.2.4. 3F-4 
Supplemental Inflatable Restraint 3F-2 TiltWheel Lever seseeeeeeeeceee BFS 
Lubrication... : 3F-2 Inflator Module-SIR ..2eeeseeeeee Fd 
On-Vehicle Service . . : 3F-2 HornSwitch .eeeseeeeeseeeeees SES 
Service Precautions »..2++ee+ 3F-2 Steering Wheel - Preferred Method... 3F-5 
Disabling the SIR System is 3F-2 Steering Wheel - Alternate Method ... 3F-6 
Enabling the SIR System é 3F-2 Steering Wheel Dimensional Check... 3F-6 
Inflator Modules... eeeeeeeee 3-2 Centering Coil Assembly -SIR.. Section 3F58 
Live (Undeployed) Inflator Module... 3F-2 PASS-Key® Lock Cylinder «2... Section 3F58 
Deployed Inflator Module. ...+--++-5 3F-3 Intermediate Shaft (VIN P) é + 3F7 
Handling ..eeseeeeecereceees BF Intermediate Shaft (VIN J) é . 3F7 
Inflator Module Shipping Procedures Steering Column Assembly .... 3F-9 
for Live (Undeployed) Steering Column Service on Bench 3-11 
Inflator Modules. seeeeee 3F3 Accident Damage + Section 3658 
Inflator Module Scrapping Procedure. 3F-3 Specifications .... veces BFN2 
Wiring Repair... seeeeee BEB Fastener Tightening... seeee BAZ 
Park Lock System see Section7A — Special Tools a as 3F-12 

Ignition Switch... + Section 3F5B 

GENERAL DESCRIPTION 3. The multifunction turn signal lever also controls 


the headlight dimmer, cruise control and 


In this section, removal and installation of the SIR windshield wiper/washer. 


column as an assembly are covered. SECTION 3F5B To ensure the energy-absorbing action of the 

covers steering column component service. column assembly, it is important to use only the 
The steering column includes important features _SPecified screws, bolts and nuts and to tighten them to 

in addition to the steering function. the specified torque. Apply a thin coat of lithium 

1. Ina front-end collision, the energy absorbing  §Tease to all friction points when reassembling. 
column is designed to collapse to minimize the When the column assembly is removed from the 
possibility of injury to the driver. vehicle, special care must be taken in handling it. Use 

2. The ignition switch and lock are mounted on the of @ steering wheel puller other than the one 
column, When locked, the column mounted lock  Tecommended in this manual, a sharp blow on the end 
acts as a theft deterrent by preventing the of the steering shaft, leaning on the assembly, or 
operation of both ignition and steering. dropping the assembly could shear or loosen the plastic 

fasteners which maintain column rigidity 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


3F-2 STEERING WHEEL AND COLUMN ON-VEHICLE SERVICE 


IGNITION LOCK SYSTEMS. 


‘The steering column contains the ignition lock 
cylinder, ignition switch actuator rod, and ignition 
switch. Refer to SECTION 3F5B. 

‘The ignition lock cylinder on manual transmission 
vehicles contains a pushbutton which must be 
depressed to turn the lock cylinder from “RUN” to 
“OFF.” 

Automatic transmission vehicles require the shift 
selector lever to be in the "PARK” position before the 
ignition cylinder can be turned from "RUN” to “OFF.” 


SUPPLEMENTAL INFLATABLE RESTRAINT 


‘The Supplemental Inflatable Restraint (SIR) helps 
supplement the protection offered by the driver’s seat 
belt by deploying an air bag from the center of the 
steering wheel during certain frontal crashes. The air 
bag deploys when the vehicle is involved in a frontal 
crash of sufficient force up to 30 degrees off the 
centerline of the vehicle. The steering column is 
collapsible and should be inspected after an accident 
whether or not a deployment has occurred 

The SIR system components in the steering wheel 
and column are the inflator module and SIR coil 
assembly. To obtain a detailed description of these 
components refer to SECTION 9J. 


LUBRICATION 


Apply a thin coat of lithium grease to all friction 
points when reassembling the steering column. 


ON-VEHICLE SERVICE 


SERVICE PRECAUTIONS 


CAUTION: When performing service on 
or around SIR components or SIR wiring, 
follow the procedures listed below to 
temporarily disable the SIR system. 
Failure to follow procedures could result 
in possible air bag deployment, personal 
injury or otherwise unneeded SIR system 
repairs. 


‘The DERM in 1993 and previous Driver-Only SIR 
systems can maintain sufficient voltage to cause a 
deployment for up to 10 minutes after the ignition 
switch is turned “OFF,” the battery is disconnected, or 
the fuse powering the DERM is removed. 

The DERM in the 1994 Driver-Passenger SIR 
systems can maintain sufficient voltage to cause a 
deployment for up to 2 minutes after the ignition 
switch is turned “OFF,” the battery is disconnected or 
the fuse powering the DERM is removed. 


Many of the service procedures require removal of 
the “AIR BAG” fuse, and the disconnection of the 
inflator module from the deployment loops to avoid an 
accidental deployment. If the inflator module is 
disconnected from the deployment loops as noted in the 
“Disabling the SIR System” procedure that follows, 
service can begin immediately without waiting for the 
10 minute or 2 minute time period to expire 


Disabling the SIR System 


Remove or Disconnect 


Turn the steering wheel so that the vehicle’s 
wheels are pointing straight ahead. 

© ‘Turn the ignition switch to “LOCK” and remove 
key. 

“AIR BAG” fuse from IP fuse block. 

Lower trim panel - LH, refer to SECTION 8C 
Connector Position Assurance (CPA) and both 
yellow SIR connectors located near the base of the 
steering column. 


err 


ka} Important 
‘With the “AIR BAG” fuse removed and ignition 
switch “ON,” the “AIR BAG” warning lamp will be 
“ON.” This is normal operation and does not 
indicate a SIR system malfunction. 


Enabling the SIR System 


Install or Connect 


Turn ignition switch to "LOCK” and remove key. 
1. Both yellow SIR connectors and corresponding 
CPAs located near the base of the steering column. 
Lower trim panel - LH, refer to SECTION 8C. 
“AIR BAG” fuse to I/P fuse block 
Turn ignition switch to “RUN” and verify that the 
“AIR BAG” warning lamp flashes seven times and 
then turns “OFF.” If it does not operate as 
described, perform the “SIR Diagnostic System 
Check” in this section 


eur 


INFLATOR MODULES 
Live (Undeployed) Inflator Module 


Special care is necessary when handling and 
storing a live (undeployed) inflator module. The rapid 
gas generation produced during deployment of the air 
bag could cause the inflator module, or an object in 
front of the inflator module, to be thrown through the 
air in the unlikely event of an accidental deployment. 
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CAUTION: When carrying a live inflator 
module, make sure the bag opening is 
pointed away from you. Never carry the 
inflator module by the wires or connector 
‘on the underside of the module. In case 
of an accidental deployment, the bag will 
then deploy with minimal chance of 
injury. When placing a live inflator 
module on a bench or other surface, 
always face the bag and trim cover up, 
away from the surface. Never rest a 
steering column assembly on the steering 
wheel with the inflator module face 
down and column vertical. Th 
necessary so that a free space is provided 
to allow the air bag to expand in the 
unlikely event of accidental deployment. 
Otherwise, personal injury may result. 


DEPLOYED INFLATOR MODULE 


Handling 


After the inflator module has been deployed, the 
surface of the air bag may contain a powdery residue. 
This powder consists primarily of corn starch (used to 
lubricate the bag as it inflates) and byproducts of the 
chemical reaction. Sodium hydroxide dust (similar to 
lye soap) is produced as a byproduct of the deployment 
reaction. The sodium hydroxide then quickly reacts 
with atmospheric moisture and is converted to sodium 
carbonate and sodium bicarbonate (baking soda). 
Therefore, it is unlikely that sodium hydroxide will be 
present after deployment. As with many service 
procedures, you should wear gloves and safety glasses. 


Inflator Module Shipping Procedures For 
Live (Undeployed) Inflator Modules 


Service personnel should refer to the latest Service 
Bulletins for proper SIR inflator module shipping 
procedures. 


Inflator Module Scrapping Procedure 


During the course of a vehicle's useful life, certain 
situations may arise which will necessitate the 
disposal of a live (undeployed) inflator module. This 
information covers proper procedures for disposing ofa 
live inflator module. 

Before a live inflator module can be disposed of, it 
must be deployed. Live inflator modules must not be 
disposed of through normal refuse channels. 


CAUTION: Failure to follow proper 
Supplemental Inflatable Restraint (SIR) 
inflator module disposal procedures can 
result in air bag deployment which may 
cause personal injury. Undeployed 
inflator modules must not be disposed of 
through normal refuse channels. The 
undeployed inflator module contains 
substances that can cause severe illness 
or personal injury if the sealed container 
is damaged during disposal. Disposal in 
any manner inconsistent with proper 
procedures may be a violation of federal, 
state and/or local laws. 


If a vehicle is the subject of a Product Liability 
Report related to the SIR system and is subject to a 
Preliminary Investigation (GM-1241), DO NOT 
DEPLOY the inflator module and DO NOT ALTER 
the SIR system in any manner. Refer to the applicable 
service bulletin on SIR shipping procedures for details 
on handling SIR systems involved with GM 1241. Ifa 
vehicle is the subject of a campaign affecting inflator 
modules, DO NOT DEPLOY the inflator module 
Follow instructions in the Campaign Service Bulletin 
for proper disposition of the inflator module. 

If an inflator module is replaced under warranty, 
DO NOT DEPLOY the air bag. The inflator module 
may need to be returned, undeployed, to Inland Fisher 
Guide. Refer to procedures shown in the appropriate 
service bulletin regarding SIR shipping procedures. 

In situations which require deployment of a live 
(undeployed) inflator module, deployment may be 
accomplished inside or outside the vehicle. The 
method employed depends upon the final disposition of 
the particular vehicle, as noted in “Deployment 
Outside Vehicle” and “Deployment Inside Vehicle” in 
SECTION 9J. 


WIRING REPAIR 


If the wiring pigtail (wires attached directly to the 
component, not by a connector) on either the inflator 
module or the SIR coil assembly is damaged, the entire 
component must be replaced. Absolutely no wire, 
connector or terminal repairs are to be attempted on 
either the inflator module or the SIR coil assembly. 


MULTIFUNCTION TURN SIGNAL LEVER 
Figure 1 


Remove or Disconnect 

T. Column housing cover end cap by pulling toward 
front of vehicle. 

Electrical harness connector and grommet. 

Pull toward driver door to release 
detent/multifunction turn signal lever. 


ew 
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7] knoe [BZ purron 
[2] sprinc 2) screw 
Figure 2 - Hazard Warning Switch 


95 7413-3F 


Install or Connect 
Multifunction turn signal lever. 


FA Adjust 
© Align lever tab into slot, with lever in “OFF” 
position. 
2. Electrical harness connector and grommet. 
3. Column housing cover end cap. 


HAZARD WARNING SWITCH 
Refer to Figure 2 for removal/installation details. 
TILT WHEEL LEVER 


The tilt wheel lever is removed and installed by 
simply threading it into or out of the column assembly. 


INFLATOR MODULE - SIR 
Figure 3 


Important 


@ In the event deployment has occurred, inspect the 
SIR coil assembly wire for any signs of scorching, 
melting or damage due to excessive heat. If the 
coil assembly wire is damaged, replace the coil 
assembly. Refer to SECTION 3F5B. 


Remove or Disconnect 


© Disable SIR system. Refer to “Disabling the SIR 
System” in this section, 

1. Screws from back of steering wheel retaining 

inflator module to wheel. 

Inflator module from steering wheel. 

CPA and SIR coil electrical connector at inflator 

module. 


CAUTION: When carrying a live inflator 
module, make sure the bag and trim 
cover are pointed away from you. Never 
carry the inflator module by the wires or 
connector on the underside of the 
module. In case of an accidental 
deployment, the bag then deploy 
with minimal chance of injury. hen 
placing a live inflator module on a bench 
or other surface, always face the bag and 
trim cover up, away from the surface. 
Never rest a steering column assembly on 
the steering wheel with the inflator 
module face down and column vertical. 
This is necessary so that a free space is 
provided to allow the air bag to expand 
in the unlikely event of accidental 
deployment. Otherwise, personal injury 
may result. 


Install or Connect 
© Turn ignition switch “OFF.” 
1. SIR coil electrical connector to inflator module; 
install CPA. 
Inflator module to steering wheel. 
Module retaining screws through back of steering 
wheel to inflator module. 


Al Tighten 


@ Inflator module retaining screws to 9.7 N-m 
(87 Ib. in.). 

@ Enable SIR system. Refer to “Enabling the SIR 
System” in this section. 


a 
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CONNECTOR 


STEERING WHEEL 


INFLATOR MODULE 


TORK SCREW 


CPA. 


956375-9) 


Figure 3 - Inflator Module 
STEERING WHEEL - PREFERRED METHOD 


HORN SWITCH 


2. 


3. 


4, 


5. 


Remove or Disconnect 


Inflator module, as outlined in “Inflator Module” 
in this section. 

Push in two lock tabs on edge of horn button and 
lift up inside edge. 

Pull horn button inside and up to unhook two 
hidden lock tabs on outside edge of horn button. 
Three phillips serews retaining switch plate to 
steering wheel. 

Switch from steering wheel. 


bd Install or Connect 


T 
2. 


3. 


‘Switch into steering wheel. 
Three phillips screws retaining switch plate to 
steering wheel. 

Horn button into steering wheel; engage outer lock 
tabs first, then press down to engage inner lock 
tabs. 

Inflator module, as outlined in “Inflator Module” 
in this section 

Perform “SIR Diagnostic System Check” outlined 
in SECTION 9J-A, if not performed in Step 4. 


Figure 4 


pep 


Tools Required: 
J 1859-08, Steering Wheel Puller 
J 38720, Puller Side Screws 


NOTICE: Do not use any steering wheel puller or 
side screws other than those recommended, as the 
SIR coil assembly is easily damaged if the correct 
tools are not used. 


Remove or Disconnect 


Inflator module, as outlined in “Inflator Module” 
in this section. 

Steering wheel retaining nut. 

Horn connector 

Steering wheel, using J 1859-03 Puller and 
J 38720 Puller Screws. If the steering wheel does 
not come off easily, try the procedure listed under 
“Steering Wheel - Alternate Method” listed below. 


Install or Connect 


I 
2. 


Horn connector. 
Steering wheel to column, observing alignment 
marks (splines). 
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438720 PULLER 
SIDE SCREWS. 


4.1959-03 STEERING 
WHEEL PULLER 


STEERING WHEEL 95 6469 


Figure 4- Steering Wheel Removal 


3. Newsteering wheel retaining nut 


Tighten 
© NEW retaining nut to 41 N-m (30 Ib. ft.). 

4, Inflator module, as outlined in “Inflator Module” 
in this section, 

@ Perform "SIR Diagnostic System Check” outlined 
in SECTION 9J-A, if not performed in Step 4 


STEERING WHEEL - ALTERNATE METHOD 
Figure 4 


Tools Required: 
J 1859-03 Steering Wheel Puller 
J 38720 Puller Side Serews 


NOTICE: Do not use any steering wheel puller or 
side screws other than those recommended, as the 
SIR coil assembly is easily damaged if the correct 
tools are not used. 


If the procedure shown above under “Steering 
Wheel - Preferred Method” does not easily remove the 
wheel, try the procedure listed below to aid in 
removing a “stubborn” steering wheel. The procedure 
listed below will generate a “rocking” force on the 
wheel and may assist in disengaging the wheel from 
the steering shaft. 


| Remove or Disconnect 

Inflator module, as outlined in “Inflator Module” 
in this section. 

Steering wheel retaining nut. 

Horn connector. 

Install J 1859-03 puller, using J 38720 side screws. 
Ensure side screws are fully threaded (up to 
shoulder) into J 1859-03, then tighten puller 
center screw snugly against steering shaft. 


Per 


5. Back out each side screw one (1) revolution from 
the fully-installed position. Retighten puller 
center screw. 

6. Alternately tighten each side screw 4 turn. 


NOTICE: Tightening side screws more than + 
turn at a time may result in damage to the 
steering wheel 


Install or Connect 

1. Horn connector. 

2. Steering wheel to column shaft, observing 
alignment marks (splines). 

3. New steering wheel retaining nut. 


‘New retaining nut to 41 N-m (30 Ib. ft.) 

4, Inflator module, as outlined in “Inflator Module” 
in this section. 

© Perform “SIR Diagnostic System Check” outlined 
in SECTION 9J-A, if not performed in Step 4. 


STEERING WHEEL DIMENSIONAL CHECK 
Figure 5 


Tools Required: 
Drum to Brake Shoe Clearance Gauge 
(J21177-A or J 22364-01 are available) 
Steel Measuring Rule 


Remove or Disconnect 


Inflator module, as outlined in “Inflator Module” 
in this section. 

2. Steering wheel, as outlined in “Steering Wheel” in 
this section, 


Measure 


Place steering wheel face down on a flat, level 
surface as shown in Figure 5. 

2. Place steel measuring rule through steering 
wheel-to-upper steering shaft mounting hole, and 
onto the flat surface. 

3. Measure dimension “A” shown in Figure 5; this is 
the distance between the steering wheel rim and 
the top of the steering wheel-to-upper steering 
shaft mounting flange. If the measurement is not 
152 mm + 2 mm (5,98 in. + 0.08 in.), replace the 
steering wheel. 

4. Turn wheel over, such that it is resting on the flat 
surface with the rim up. 

5. Using a drum-to-brake shoe clearance gauge, 
carefully measure the diameter of the steering 

wheel in three places B, C and D, as indicated in 

Figure 5. If the measurement is not 380 mm + 3 

mm (14.96 in. + 0.12 in.) in all three places, 

replace the steering wheel. 
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Install or Connect 


Steering wheel, as outlined in "Steering Wheel” in 

this section. 

2. Inflator module, as outlined in “Inflator Module” 
in this section. 

Perform “SIR Diagnostic System Check” outlined 

in SECTION 9J-A, if not performed in Step 2. 


INTERMEDIATE SHAFT (VIN P) 
Figures 6 and7 


NOTICE: The front wheels of the vehicle must be 
maintained in the straight ahead position and the 
steeringcolumn must be in the “LOCK” position 
before disconnecting the steering column or 
intermediate shaft. Failure to follow these 
procedures will cause improper alignment of some 
components during installation and result in 
damage to the SIR coil assembly. 


Remove or Disconnect 


I, Negative battery cable. 

2. Air intake duct. 

3. Serpentine drive belt. 

4. Drive belt idler pulley. 

5. Steering gear coupling shield clamp and release 

clip on bottom of shield. 

Intermediate shaft bolt at pinion assembly valve. 

Intermediate shaft bolt at lower steering shaft 

assembly. 

8. Secondary air injection bypass valve hose at 
secondary air injection bypass valve. 

9. Intermediate shaft with steering gear coupling 
shield from vehicle. 


Install or Connect 

Intermediate shaft to pinion assembly valve on 
steering gear assembly and to lower steering shaft 
assembly. 

2. Intermediate shaft bolts. 


ighten 
@ Intermediate shaft bolt at pinion assembly 
valve to 47 N-m (365 lb. ft.). 
@ Intermediate shaft bolt at lower steering shaft 
assembly to 34 N-m (26 lb. ft.). 
3. Steering gear coupling shield and connect clip at 
bottom of shield. 
4, Steering gear coupling shield clamp. 


Tighten 


© Steering gear coupling shield clamp serew to 
3.4N-m (30 Ib. in). 


5. Secondary air injection bypass valve hose at 
secondary air injection bypass valve. 

6. Drive belt idler pulley. 

7. Serpentine drive belt. 

8. Air intake duct. 

9. Negative battery cable. 

INTERMEDIATE SHAFT (VIN J) 

Figures 6 and7 


NOTICE: The front wheels of the vehicle must be 
maintained in the straight ahead position and the 
steering column must be in the "LOCK” position 
before disconnecting the steering column or 
intermediate shaft. Failure to follow these 
procedures will cause improper alignment of some 
components during installation and result in 
damage to the SIR coil assembly. 


fe} Remove or Disconnect 


T,_ Negative battery cable. 

2. Steering gear coupling shield clamp and release 
clip on bottom of shield. 

3. Position steering gear coupling shield under 

intermediate shaft. 

Intermediate shaft bolt at pinion assembly valve. 

Intermediate shaft bolt at lower steering shaft 

assembly. 

6. Intermediate shaft from vehicle. 


oe 


Install or Connect 


Intermediate shaft to pinion assembly valve on 

steering gear assembly and to lower steering shaft 
assembly. 

2. Intermediate shaft bolts. 


Tighten 
© Intermediate shaft bolt at pinion assembly 
valve to 47 N-m (35 lb. ft.). 
@ Intermediate shaft bolt at lower steering shaft 
assembly to 34 N-m (26 Ib. ft.). 
3. Steering gear coupling shield and connect clip at 
bottom of shield. 
4. Steering gear coupling shield clamp. 


Tighten 


Steering gear coupling shield clamp screw to 
3.4N-m (30 b. in.). 
5. Negative battery cable. 
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(4) sree measurine Rute 
A: 152 £ 2mm (5.98 £ 0.08 in.) 


. 


Figure 5 - Steering Wheel Dimensional Check 
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STEERING COLUMN ASSEMBLY 
Figures 1, 3, 4, and 6 through 9 


NOTICE: 

@ The front wheels of the vehicle must be 
maintained in a straight ahead position and the 
steering column must be in the “LOCK” position 
before disconnecting the steering column or 
intermediate shaft. Failure to follow these 
procedures will cause improper alignment of some 
components during installation and result in 
damage to the SIR coil assembly. 

© Once the steering column is removed from the 
vehicle, the column is extremely susceptible to 
damage. Dropping the column assembly on its end 
could collapse the steering shaft or loosen the 
plastic injections which maintain column rigidity 
Leaning on the column assembly could cause the 
jacket to bend or deform. Any of the above damage 
could impair the columns collapsible design. If it is 
necessary to remove the steering wheel, refer to 
“Steering Wheel - Preferred Method” in this 
section. Under no condition should the end of the 
shaft be hammered on, as hammering could loosen 
the plastic injections which maintain column 
rigidity 


ke Remove or Disconnect 


‘Negative battery cable. 

2. Inflator module” Refer to “Inflator Module” in this 
section. 

Steering wheel. Refer to “Steering Wheel - 
Preferred Method” in this section. 

4. Intermediate shaft upper bolt. 
5. Driver's side knee bolster. Refer to SECTION 8C. 
6, Tilt lever. 
7. 
8 


» 


Nuts from lower support plate. 
Capsule bolts from reinforcement assembly. 
(Includes upper support plate and cable backdrive 
on automatic transmission vehicles.) 

9. Electrical connectors from column. 

10. Sound insulator to steering column lower support 
bracket. 

11. Accelerator pedal bracket nuts. 

12. Steering column from vehicle. 

13. Column housing cover end cap by pulling toward 
front of vehicle. 

14, Electrical harness connector and grommet (to 
multifunction lever). 

15. Place multifunction turn signal lever in wiper 
“OFF” position; remove lever by pulling straight 
out. 


INTERMEDIATE SHAFT UNIVERSAL JOINT 


STEERING GEAR ASSEMBLY 


STEERING GEAR COUPLING SHIELD CLAMP. 


STEERING GEAR COUPLING SHIELD 


98 7387 


Figure 6 - Steering Gear Coupling Shield 
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DASH PANEL 


INTERMEDIATE SHAFT BOLT 


ADAPTER AND BEARING ASSEMBLY 


LOWER STEERING SHAFT ASSEMBLY 


PINION ASSEMBLY/VALVE 


STEERING GEAR ASSEMBLY 


STEERING GEAR INTERMEDIATE SHAFT 


Figure 7 - Installing Intermediate Shaft 


Install or Connect 


CAUTION: If steering column to cowl 
panel gasket is torn or otherwise 
damaged, it must be replaced. Failure to 
do so may allow carbon monoxide into 
the vehicle, which may result in serious 
personal injury or death. 


NOTICE: The front wheels of the vehicle must be 
maintained in a straight ahead position and the 
steering column must be in the "LOCK” position 
before disconnecting the steering column or 
intermediate shaft. Failure to follow these 
procedures will cause improper alignment of some 
components during installation and result in 
damage to the SIR coil assembly. 


aos 


aa 


‘STEERING COLUMN GASKET 
STEERING COLUMN PLATE 


TRIM PAD BRACKET 


INSTRUMENT PANEL, 
SOUND INSULATOR 


957398 
Figure 8 - Steering Column Lower Attachment 


Multifunction turn signal lever, harness and 
grommet. 


PH Adjust 

© Align lever tab into slot, with lever in “OFF” 
position. 

Column housing cover end cap. 

Tilt lever. 

Position steering column assembly into vehicle 

and insert lower steering shaft assembly into U- 

joint of intermediate shaft. 

Intermediate shaft upper bolt. 

Loosely attach steering column and upper support 

plate to instrument panel reinforcement assembly 

with capsule bolts and cable backdrive on 

automatic transmission vehicles (Figure 9). 

Loosely attach steering column nuts to support 

plate studs (Figure 9). 


Important 

@ Tighten lower support plate nuts before 
capsule bolts to prevent damage to the column 
assembly. 
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Al Tighten 

© Intermediate shaft bolt to 34 N-m (26 Ib. ft.). 

© Lower support plate nuts to 14 N-m (10 Ib. 
ft.), 


© Capsule bolts to /P reinforcement 27 N-m 
(20 Ib. ft.). 

All (except SIR) electrical connectors to column 

Driver's side knee bolster. Refer to SECTION 8C. 

Sound insulator bracket to column lower support. 

Accelerator pedal bracket nuts. 


Tighten 

© Accelerator bracket nuts to 8 N-m (71 Ib. in.). 
Steering wheel. Refer to “Steering Wheel - 
Preferred Method” in this section. 

Negative battery cable. 

Inifldtot module. Refer to “Inflator Module” in this 
section. 

Perform “SIR Diagnostic System Check” outlined 
in SECTION 9J-A to ensure proper SIR system 
operation, if not performed in Step 14. 


1] STEERING COLUMN BRACKET 


[2] steemnc coumn Lower surponr eRackeT 


EH) 


‘STEERING COLUMN CAPSULE BOLT 


Figure 9 - Steering Column to Instrument Panel Reinforcement 


STEERING COLUMN SERVICE ON BENCH 


Tool Required: 
J 23074, Steering Column Holding Fixture or 
equivalent. 


Remove or Disconnect 

Steering column from vehicle. Refer to “Steering 
Column Assembly” in this section. 

Column support bracket. 

Wiring protector. 


Install or Connect 
Column into steering column holding 
fixture J 23074 or soft jaw vise. 


Continue column service as necessary. Refer to 
SECTION 3F5B. 


SECTION AA 
(INSTALLED POSITION) 


LOWER SUPPORT PLATE NUT 


CABLE BACKDRIVE (AUTOMATIC ONLY) 


987410 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


3F-12 STEERING WHEEL AND COLUMN ON-VEHICLE SERVICE 


SPECIAL TOOLS 


11859-03 


STEERING WHEEL PULLER 


‘STEERING WHEEL PULLER SIDE SCREWS 


DRUM TO BRAKE SHOE CLEARANCE GAUGE 


421177-A/) 22364-01 
‘OR EQUIVALENT 


SPECIFICATIONS 
FASTENER TIGHTENING 


Steering Wheel to Shaft Jam Nut 
(NEW Nut Must Be Used) .. 41. N-m(30 Ib. ft.) 
Column to Instrument Panel 
Reinforcement Assembly 
Capsule Bolts... 
Steering Column to Intermediate 
ShaftBolt .+seeeeeeee+ 34N-m(26 Ib. ft.) 
Steering Column to Lower 
Support Plate Nuts... 
Steering Gear Coupling Shiel 


27 Nem (20 Ib. ft.) 


14N-m (10 Ib. ft.) 


Clamp Screw ..2.+eee2 3.4N-m(301b. in.) 
Intermediate Shaft Bolt 

toPinion ..eeeseeeeeees 47N-m(35 lb. ft.) 
Inflator Module Retaining 

Screws seeeeeeeeseeee 9.7Nem(87 Ib. in.) 
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SECTION 3F5B 


SUPPLEMENTAL INFLATABLE RESTRAINT 
(SIR) TILT STEERING COLUMN 
FLOOR SHIFT 
UNIT REPAIR 


CAUTION: The procedures In this section must be followed In the order listed to temporarily disable 
the Supplemental Inflatable Restraint (SIR) System and prevent false diagnostic codes from setting. 
Fallure to follow procedures could result In possible alr bag deployment, personal Injury, or otherwise 
unneeded SIR system repairs. 


CAUTION: Before removing or Installing any electrical unit or when a tool or equipment could easily 
comein contact with "live" exposed electrical terminals, disconnect the negative battery cable to help 
prevent personal Injury and/or damage to the vehicle or components. Unless Instructed otherwise, 
the ignition switch must be In the “off* or "lock" position. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were removed. If 
a fastener needs to be replaced, use the correct part number fastener for that application. If the correct part number fastener 
is not available, a fastener of equal size and strength (or stronger) may be used, Fasteners that are not reused, and those 
requiring thread locking compound will be called out. The correct torque value must be used when installing fasteners 
that require it. If the above conditions are not followed, parts or system damage could result. 


CONTENTS 

Steering Column, Parts . 3ESB-2 Sub Section C- Mid Column ..........4. 3FSB-11 
Sub Section A - Upper Column . .. SFSB-4 Steering Column Housing Assembly 

Disabling The SIR System Steering Wheel Lock Shoe 

Enabling The SIR System Switch Actuator Sector 

Infl Restraint Coil Assembly Switch Actuator Rack 

Shaft Lock Bearing Assembly 

Turn Signal Cancelling Cam Asm Lock Bolt 

Upper Bearing Spring Strg Column Housing Support Asm 

Upper Bearing Inner Race Seat Steering Shaft Assembly 

Inner Race Sub Section D - Lower Column . 3FSB-16 

Tum Signal Switch Assembly Dimmer Switch Assembly 

Buzzer Switch Assembly Dimmer Switch Adjustment 


Strg Col Pass Key Lock Cylinder Set 
Centering Infl Restraint Coil 
Sub Section B - Housing Cover ........... 3F5B-9 
Lock Housing Cover Assembly 
Col Hsg Cover End Cap 
Pivot & (Pulse) Switch Assembly 
Dimmer Switch Rod Actuator 
Tilt Spring Assembly 


Ignition Switch Assembly 
Ignition Switch Adjustment 
Adapter & Bearing Assembly 


Accident Damage . 3FSB-20 
Specifications . . a 3F5B-20 
Fastener Tightening Specifications . 3FSB-20 
Special Tools 3F5B-21 
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Figure 1 - Tilt Steering Column 
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1-NUT, HEX LOCKING (M14x1.5) 
2-RING, RETAINING 
3-COIL ASM, INFL RESTRAINT 
4-WASHER, WAVE 
5-RING, RETAINING 
6-LOCK, SHAFT 
7-CAM ASM, TURN SIG CANCEL 
8-SPRING, UPPER BEARING 
9-SCREW, BNDG HD CR RECESS 
10-SCREW, RD WASH HD (M4.2X1.41) 
11-ARM ASM, SIGNAL SWITCH 
12-SWITCH ASM, TURN SIGNAL 
13-SEAT, UPPER BRG INNER RACE 
14-RACE, INNER 
15-SCREW, PAN HD SOC TAP 
16-SWITCH ASM, BUZZER 
18-SCREW, LOCK RETAINING 
19-COVER ASM, LOCK HOUSING 
20-LOCK CYLINDER SET, STRG COL 
(PASS KEY) 
21-ACTUATOR, DIMMER SW ROD 
22-PIN, SWITCH ACTUATOR PIVOT 
23-SWITCH ASM, PIVOT & (PULSE) 
24-BASE PLATE, COL HSG CVR END 
25-CAP, COL HSG COVER END 
26-PROTECTOR, WIRING 
27-SCREW, FLT HD TAPPING 
28-SHROUD, CONNECTOR 
30-HOUSING ASM, STRG COLUMN 
31-BEARING ASM 
32-BOLT, LOCK 
33-SPRING, LOCK BOLT 
34-SHOE, STRG WHEEL LOCK 
35-SHOE, STRG WHEEL LOCK 
36-SHIELD, WIRE PROTECTOR 
37-SHAFT, DRIVE 
38-PIN, DOWEL 
39-PIN, PIVOT 
40-SPRING, SHOE 
41-SPRING, RELEASE LEVER 
42-PIN, RELEASE LEVER 
43-LEVER, SHOE RELEASE 
44-RACK, SWITCH ACTUATOR 
45-SPRING, RACK PRELOAD 
46-HOUSING, STRG COLUMN 
47-SECTOR, SWITCH ACTUATOR 
48-SCREW, HEX WASHER HEAD 
50-GUIDE, SPRING 


51-SPRING, WHEEL TILT 
52-RETAINER, SPRING 

55-SHAFT ASM, STEERING 
56-SHAFT ASM, RACE & UPPER 
57-SPHERE, CENTERING 
58-SPRING, JOINT PRELOAD 
59-SHAFT ASM, LOWER STEERING 
61-SCREW, SUPPORT 
62-SUPPORT ASM, STRG COL HSG 
71-SHROUD, STRG COL HSG 
72-JACKET ASM, STRG COL 
73-SPRING, CABLE BACKDRIVE PIN 
74-PIN, CABLE BACKDRIVE 
75-PIN, INHIBITOR CROSS: 
76-ACTUATOR ASM, IGN SWITCH 
77-ROD, DIMMER SWITCH 
78-SCREW, WASH HD (#10-24x.25) 
79-NUT, HEXAGON (#10-24) 
80-SWITGH ASM, IGNITION 
81-STUD, DIMR & IGN SW MTG 
82-SWITCH ASM, DIMMER 
83-WIRE ASM, HORN PAD GROUND 
84-BRACKET, CABLE 

87-BEARING ASM, ADAPTER & 
88-SCREW, HEX WASHER HD TAP: 
90-SEAT, LOWER BEARING 
91-SPRING, LOWER BEARING 
92-RETAINER, LOWER SPRING 
93-RETAINER, (NON-SERVICE) 


Service Kits 


201-RACK SERV KIT, COL SECTOR & 
-INCLUDES: 14,31,33,44,47,48 

202-SPRING SERV KIT, TILT COLUMN 
-INCLUDES: 13,14,39,50,51,52 

203-COIL SERV KIT, INFL RESTRAINT 
-INCLUDES: 3,4,28 

204-SPHERE SERV KIT, TILT COLUMN 
-INCLUDES: 57,58 

205-GREASE SERV KIT, (SYNTHETIC) 


Figure 2 - Tilt Steering Column - Legend 
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SUB SECTION A - UPPER COLUMN 


INCLUDES: 
DISABLING THE SIR SYSTEM 
ENABLING THE SIR SYSTEM 
INFL RESTRAINT COIL ASSEMBLY 
SHAFT LOCK 
TURN SIGNAL CANCELLING CAM ASM 
UPPER BEARING SPRING 
UPPER BEARING INNER RACE SEAT 
INNER RACE 
TURN SIGNAL SWITCH ASSEMBLY 
BUZZER SWITCH ASSEMBLY 
STRG COL PASS KEY LOCK CYL SET 
CENTERING INFL RESTRAINT COIL 


Tools Required: 
J 23653-SIR Lock Plate Compressor 


SERVICE PRECAUTIONS 


CAUTION: When performing service on or 
around SIR components or SIRwiring, follow 
the procedures listed below to temporarily 
disable the SIR system. Failure to follow 
procedures could result In possible alr bag 
deployment, personal Injury, or otherwise 
unneeded SIR system repairs. 


The DERM in 1993 and previous Driver-Only 
SIR systems can maintain sufficient voltage to cause 
a deployment for up to 10 minutes after the ignition 
switch is turned “OFF”, the battery is disconnected 
or the fuse powering the DERM is removed. 

The DERM in the 1994 Driver-Passenger SIR 
systems can maintain sufficient voltage to cause a 
deployment for up to 2 minutes after the ignition 
switch is turned “OFF”, the battery is disconnected, 
or the fuse powering the DERM is removed. 


Many of the service procedures require removal of 
the "AIR BAG" fuse, and the disconnection of the inflator 
modules from the deployment loop to avoid an accidental 
deployment. If the inflator module is disconnected from 
the deployment loop as noted in the "Disabling the SIR 
System" procedure that follows, service can begin 
immediately without waiting for the 10 minute or 2 
minute time period to expire. 


DISABLING THE SIR SYSTEM 


Remove or Disconnect 
Turn the steering wheel so that the vehicle's wheels 
are pointing straight ahead. 
@ Tum ignition switch to “LOCK” and remove key. 


1, “AIR BAG” fuse from I/P fuse block. 

2. Lower trim panel -LH, refer to SECTION 8C. 

3. Connector Position Assurance (CPA) and both yel- 
low SIR connectors located near the base of the 
steering column 


Important 


With the “AIR BAG” fuse removed and ignition 
switch “ON”, the “Air Bag” warning lamp will be 
“ON”. This is normal operation and does not indi- 
cate a SIR system malfunction. 


ENABLING THE SIR SYSTEM 
Install or Connect 


© Tum the ignition switch to "LOCK" and remove 
key. 


1. Both yellow SIR connectors and corresponding 
CPAs located near the base of the steering column, 

2. Lower trim panel — LH, refer to SECTION 8C. 

3. “AIR BAG” fuse to /P fuse block 

@ Tur ignition switch to “RUN” and verify that the 
“AIR BAG” warning lamp flashes 7 times and then 
turns “OFF” If it does not operate as described, 
perform the “SIR Diagnostic System Check’ in 
SECTION 9J. 


Important 


© Before doing any service procedures in this section, 
removal of Inflator Module and Steering Wheel is 
needed. (Refer to “Disabling the SIR System” in 
this section and service procedures in SECTION 3F) 
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Remove or Disconnect 
Figures 1 through 9, and 13 


NOTICE: Place ignition to “LOCK” position to prevent 
uncentering coil assembly (3). 


1. Disable the SIR system; Refer to “Disabling the 
SIR System” in this Section. 

2. Negative (-) battery cable. 

3. Coil assembly retaining ring (2). 


2 RING, RETAINING 
3.COIL ASM, INFL RESTRAINT 
4. WASHER, WAVE 


Figure 3 - Removing Coil Assembly Off Shaft 


4, Inflatable restraint coil assembly (3). 
@  Letswitch hang freely if removal is notneeded. 
© Toremove coil assembly (3), dosteps 5 through 

17 in this section. 


5. Wave washer (4). 

6. Shaft lock retaining ring (5) using J 23653-SIR to 
push down shaft lock (6). 
© Dispose of ring (5). 


7. Shaft lock (6). 
Tum signal cancelling cam assembly (7). 
9. Upper bearing spring (8). 


~@ 


BLOCK, SHAFT 
7 CAM ASM, TURN SIG CANCEL, 
8 SPRING, UPPER BEARING 
19 SEAT, UPPER BRG INNER RACE 
14 RACE, INNER 


Figure 5 - Removing Components from Upper Shaft 


10. Upper bearing inner race seat (13). 

11. Inner race (14). 

12. Tum signal to “RIGHT TURN” position (up). 

13. Multi-function lever and hazard knob assembly. 
(See Section 3F) 

14, Round washer head screw (10) and flat head screw 
(27) with signal switch arm assembly (11). 

15. Turn signal switch cross recess screws (9). 


9 SCREW, BNDG HD CR RECESS 
10 SCREW, RD WASH HD (M4.2X1.41) 
11 ARM ASM, SIGNAL SWITCH 

12 SWITCH ASM, TURN SIGNAL, 

27 SCREW, FLT HD TAPPING 


RINGS 


5 RING, RETAINING 
6 LOCK, SHAFT 


Figure 4 - Removing Shaft Lock Retaining Ring 


Figure 6 - Tum Signal Switch Removal Preparation 


16. Tum signal switch assembly (12). 
© Letswitch hang freely if removal is not needed. 
© To remove switch (12): 

A. Tumsignal switch connector from bulkhead 
connector. 

B. Wiring protector (26). 

C. Hom pad ground wiring assembly (83) 
from slot "D" of turn signal switch 
connector. 

D. Gently pull wire hamess through column. 
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12 SWITCH ASM, TURN SIGNAL 
26 PROTECTOR, WIRING 


Figure 7 - Removing Turn Signal Switch 


NOTICE: Coil assembly (3) will become uncentered if: 
1) Steering columnis separated from steering gear 
and is allowed to rotate, or 
2) Centering spring is pushed down, letting hub 
rotate while coil (3) is removed from steering 
column. (If this occurs, see Figure 13) 


3 COIL ASM, INFL RESTRAINT 
28 PROTECTOR, WIRING 


28 SHROUD, CONNECTOR 


Figure 8 - Removing Coil Assembly 


17. Inflatable restraint coil assembly (3) with wire harness 
from column. 
A. Wiring protector (26). 
B. Attacha length ofmechanicswire to coil terminal 
connector to aid in reassembly. 
C.. Gently pull wire through column. 


16 SWITCH ASM, BUZZER 


Figure 9 - Removing Buzzer Switch 


18. Key from steering column pass key lock cylinder 
set (20). 

19. Buzzer switch assembly (16). 

20. Reinsert key in pass key lock cylinder (20). 
© Key in “LOCK” position. 


21. Lock retaining screw (18). 
22. Pass key lock cylinder (20) and harness. 
@ To remove lock cylinder (20): 
A. Terminal connector from bulkhead 
connector, 
B, Wiring protector (26). 
C. Attach a length of mechanics wire to 
terminal to aid in reassembly. 
D. Retaining clip from lock housing cover 
assembly (19) and gently pull wire harness 
through column. 


Install or Connect 
Figures 1, 2 through 15 and 26 


NOTICE: See “Notice” on page 3F5B-1 of this section, 


NOTICE: Ensure all fasteners are securely seated before 
applying needed torque. Failure to do may result in 
‘component damage or malfunctioning of steering column, 


NOTICE: Route wires from pass key lock cylinder as 
shown and snap retaining clip into lock hole in housing 
cover assembly (19). (Figures 10 and 11) Failure to do so 
may result in component damage or malfunction of pass 
key lock cylinder. 
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6. Tum signal switch assembly (12) wire harness 
through steering column. 
© Let switch hang freely. 
@ Horn pad ground wiring assembly (83) to slot 
"D" of turn signal switch connector. 


18 SCREW, LOCK RETAINING 
20 LOCK CYLINDER SET, STRG COL 
(PASS KEY) 


Figure 10 - Installing Pass Key Lock Cylinder Set 


INFL RESTRAINT COIL ASM AND. 
TURN SIGNAL SWITCH WIRE HARNESSES: 
THROUGH HERE, 5 O'CLOCK POSITION. 


Figure 12 - Wire Harnesses through Column 


7. Coil assembly (3) wire harness through column. 
(See Figure 14) 
© Let coil hang freely. 


FOES eH OER SET, STRG COL 8. Turn signal switch assembly (12) and binding head 


Figure 11 - Routing Pass Key Wire Harness cross recess screws (9). 


1. Steering column pass key lock cylinder set (20). [tighten 
A. Wite terminals through column and snap 
retaining clip into hole in lock housing © Tighten screws (9) to 3.4 N'm (30 Ib.in). 
cover (19). 
B. Lock cylinder (20) connector to bulkhead 9. Signal switch arm (11) with round washer head 


connector. screw (10) and flat head screw (27). 


2. Lock retaining screw (18). 


Tighten 


© Tighten screws (10) and (27) to 2.3 Nm 


(20 Ib.in.). 
© Tighten screw (18) to 2.5 Nem (22 Ib.in.). 


10. Hazard knob assembly and multi-function lever. 


3. Key from pass key lock cylinder set (20). (See Section 3F) 
4. Buzzer switch assembly (16). 11. Inner race (14). 
5. Reinstall key in pass key lock cylinder set (20). 12. Upper bearing inner race seat (13). 


@ Key in “LOCK” position, 
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13, Upper bearing spring (8). 
14, Turn signal cancelling cam assembly (7). 
@ Lubricate with grease, synthetic (service kit). 


15. Shaft lock (6). 
16. New shaft lock retaining ring (5) using J23653-SIR 
to push down shaft lock (6). 
© Ring (5) must be firmly seated in groove on 
shaft. 


NOTICE: Set steering shaft so that block tooth on race & 
upper shaft assembly (56) is at the 12 o’clock position, 
wheels on vehicle should be straight ahead, then set 
ignition switch to “LOCK” position, to ensure no damage 
to coil assembly (3). (Refer to Figure 26) 


17. Wave washer (4). 
NOTICE: Coil assembly (3) will become uncentered if: 


1) Steering columnis separated from steering gear 
and is allowed to rotate, or 

2) Centering spring is pushed down, letting hub 
rotate while coil is removed from column. 
(If this occurs, see Figure 13) 


COIL, 
HOUSING 


HUB 
DIRECTION 


PERFORM THE FOLLOWING STEPS TO CENTER COIL ASSEMBLY 


‘A. WHEELS STRAIGHT AHEAD. 

B. REMOVE COIL ASSEMBLY. 

©. HOLD COIL ASSEMBLY WITH BOTTOM UP. 

D. WHILE HOLDING COIL ASSEMBLY, DEPRESS SPRING LOCK TO 
ROTATE HUB IN DIRECTION OF ARROW UNTIL IT STOPS. 

. THE COIL RIBBON SHOULD BE WOUND UP SNUG AGAINST 
CENTER HUB. 

F. ROTATE COIL HUB IN OPPOSITE DIRECTION APPROXIMATELY 
‘TWO AND A HALF (2+1/2) TURNS. RELEASE SPRING LOCK 
BETWEEN LOCKING TABS. 


Figure 13 - Centering Coil Assembly 


NOTICE: If a new coil assembly (3) is being installed, 
assemble pre-centered coil assembly (3) tosteering column. 
Remove centering tab and dispose. (See Figure 13) 


KEEP LOWER WIRE TIGHT WHILE. 
‘SEATING SIR COIL ASM HEAD IN 
‘STEERING COLUMN, 


9. COIL ASM, INFL RESTRAINT 
6 LOCK, SHAFT 


Figure 14 - Routing Coil Assembly Wire 


NOTICE: SIR coil assembly wire must be kept tight with 
no slack while installing SIR coil assembly. Failure to do 
so may cause wires to be kinked near shaft lock area and 
cut when steering wheel is turned, 


18, Ensure coil assembly (3) hub is centered, 
19. Coil assembly (3). 


A. Pull wire tight while positioning SIR coil to 
steering shaft. (See Figure 14) 

B. Align opening in coil with horn tower and 
“Jocating bump” between two tabs on housing 
cover. (See Figure 15) 

C. Seat coil assembly into steering column. 


PROJECTIONS ON 
HOUSING COVER 
USED FOR ALIGNMENT 
OF COIL ASSEMBLY 


INSTALL COIL 
ASSEMBLY OVER, 
‘SHAFT AND. 
HORN TOWER. 


2 RING, RETAINING 
3 COILASM, INFL RESTRAINT 
7 CAM ASM, TURN SIG CANCEL 


Figure 15 - Coil Assembly Installed 


20. Coil assembly retaining ring (2). 
© Ring (2) must be firmly seated in groove on 
shaft, 
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NOTICE: Gently pull lower coil assembly, turn signal, 
and pass key wires to remove any wire kinks that may be 
inside steering column assembly. Failure to do so may 
cause damage to wire harness. 


21. Wiring protector (26). 

22. Refer to Section 3F to complete remaining steering 
column assembly. 

23. Negative (-) battery cable. 


24. If all service operations are completed, enable the Se SiREE REGIONS 
SIR system; refer to “Enabling the SIR System” in SitASE PLATE COLISA CN ENO 
this section. 


Figure 16 - Cruise Control Equipped Steering Columns 


Ea] Important 


@ Remove cruise control and multi-function lever 
connectors from column housing cover end base 


SUB SECTION B - HOUSING COVER plate (24) and disconnect. 
Figures 1, 2, 16, through 20 Remove multi-function lever. (See Section 3F) 
INCLUDES: 

LOCK HOUSING COVER ASSEMBLY ; 

COL HSG COVER END CAP Be ie OcLoe 


PIVOT & (PULSE) SWITCH ASSEMBLY 
DIMMER SWITCH ROD ACTUATOR 
TILT SPRING ASSEMBLY 


Tools Required: 
1. 23653-SIR Lock Plate Compressor 
139246 Tilt Spring Compressor socock 

15 SCREW, PAN HD SOC TAP 

[2] important Figure 17 - Lock Housing Cover Screw Positions 


© Before doing any service procedures in this section, 
removal of Inflator Module and Steering Wheel is 
needed. Refer to service procedures in Section 3F. 


ka Important 
@ Remove only those components necessary to do 
repairs. 
25 CRUISE 
CONTROL, 
Remove or Disconnect 18 COVER ASM, LOCK HOUSING PLUG 
21 ACTUATOR, DIMMER SW ROD 
1. Doall steps, Remove or Disconnect, Sub Section A. 24 BASE PLATE, COL H5G CVR END 


25 CAP, COL HSG COVER END 
77 ROD, DIMMER SWITCH 


Figure 18 - Removing Lock Housing Cover 


2. Column housing cover end cap (25). 
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19 COVER ASM, LOCK HOUSING 
22 PIN, SWITCH ACTUATOR PIVOT 
23 SWITCH ASM, PIVOT & (PULSE) 


Figure 19 - Removing Pivot & (Pulse) Switch 


Pan head cover screws (15). 
Tilt lever. (See Section 3F) 
Lock housing cover assembly (19). 
Column housing cover end base plate (24) and 
dimmer switch rod actuator (21). 
Switch actuator pivot pin (22). 
Pivot & (pulse) switch assembly (23). 
@ Letswitch hang freely if removal is not needed. 
@ To remove switch (23): 
A. Pivot & (pulse) switch connector from 
bulkhead connector, 
B. Wiring protector (26). 
C. Gently pull wire hamess through column. 


MP 


eS 


9. Wire protector shield (36). 


TO COMPRESS SPRING 
TURN BOLT HEAD CLOCKWISE 
UNTILIT CONTACTS SURFACE 
ETON BOE. ‘SEAT COUNTERBORE OF TOOL 
OVER STEERING SHAFT AND 

SECURE WITH STANDARD 

HEXAGON NUT 


‘TURN COUNTER- 
CLOCKWISE TO 

REMOVE SPRING COMPRESS 
RETAINER 14-INCH 51 


51 SPRING, WHEEL TILT 
52 RETAINER, SPRING 


Figure 20 - Removing Tilt Spring Assembly 


10. Seat counterbore of tool J 39246 over end of race & 
upper shaft assembly (56). 

11. Thread and seat standard hexagon nut on shaft (56) 
to secure tool, 

12. Align square extension on end of tool bolt with 
square hole in spring retainer (52) and seat. 

13. Rotate tool bolt clockwise with wrench until it 
contacts surface of tool block. 


inspect 


@ Spring retainer (52) must be compressed 
approximately 1/4-inch into steering column 
housing (46). 


[2] important 


© Square hole in spring retainer (52) may become 
striped, Ensure spring retainer (52) is 
compressed at least 1/4-inch and is turned no 
more than 1/4 turn. 


14, Rotate hexagon section on end of tool bolt counter 
clockwise approximately 1/4 turn. 

15. Unscrew tool bolt until wheel tilt spring (51) and 
retainer (52) are loose and free of tool. 

16. Remove retainer (52), spring (51), spring guide 
(50), and tool J 39246, 


Install or Connect 


NOTICE: See “Notice” on page 3F5B-1 of this section. 


NOTICE: Ensure all fasteners are securely seated before 
applying needed torque. Failure to do so may result in 
component damage or malfunctioning of steeringcolumn, 


NOTICE: If new wheél tilt spring (51) is to installed, 
grease spring (51) and spring guide (50). 


1, _ Install spring (51), spring guide (50), and spring 
retainer (52) to steering column housing (46). 
2. Alignsecuringtabson spring retainer (52) with slots 
in tilt spring hole. 
3. Tool} 39246 to steering shaft (56) and retainer (52). 
© Dosteps 10 through 13, Inspect, and Important 
to setup tool and compress spring (51). 
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10. 


il. 
pb 
13. 


14, 
15. 


16, 
17. 


Rotate hexagon section on end of tool boltclockwise 

approximately 1/4 turn to lock retainer (52) into 

place. 

Unscrew tool bolt and remove from shaft (56). 

© Spring (51) and retainer (52) must be locked 
into position in housing (46). 


{ica} Inspect 


© Tilt housing (46) to all positions to ensure 
smooth and proper operation of tilt spring. 


Pivot & (pulse) switch assembly (23) tolockhousing 
cover assembly (19). 

Switch actuator pivot pin (22) to switch (23) and 
cover (19). 

Pivot & (pulse) switch wire harness through steering 
column. 

@ Switch connector to bulkhead connector. 

© Wiring protector (26). 


Dimmer switch rod actuator (21) to base plate (24). 
© Lubricate with lithium grease. 


Base plate (24) to lock housing cover assembly (19). 
@ Bottom edge of dimmer switch rod actuator 
(21) must rest on bend in dimmer switch 


tod (77). 


Wire protector shield (36). 
Lock housing cover assembly (19). 

Pan head screws (15). Tighten screw in 12 o’clock 
position first, screw in 8 o'clock position second, 
and screw in 3 o'clock position third. 


Tighten 


@ Tighten screws (15) in same order to 9.0 Nm 
(80 Ib.in.). 


Install multi-function lever. (See Section 3F) 
Plug multi-function lever and cruise control 
connectors together and mount on base plate (24). 
Housing cover end cap (25). 

Do all steps, Install or Connect, Sub Section A. 


SUB SECTION C - MID COLUMN 


INCLUDES: 
STEERING COLUMN HOUSING ASM 
STEERING WHEEL LOCK SHOE 
SWITCH ACTUATOR SECTOR 
SWITCH ACTUATOR RACK 
BEARING ASSEMBLY 
LOCK BOLT 
STRG COLUMN HSG SUPPORT ASM 
STEERING SHAFT ASSEMBLY 


| 


rc 


Tools Required: 
J 23653-SIR Lock Plate Compressor 
J. 39246 Tilt Spring Compressor 
J.21854-01 Pivot Pin Remover 
3.22635 Lock Shoe and Release Lever Pin 

Remover and Installer 

18092 Driver Handle 
138639 Strg Col Housing Bearing Installer 


Important 


Before doing any service procedures in this section, 
disabling the SIR system and removal of Inflator 
Module and Steering Wheel is needed. (Refer to 
“Disabling the SIR System” in this section and 
service procedures in section 3F) 


Remove or Disconnect 
Figures 1 through 28, 30 and 35 


Disable the SIR system; refer to “Disabling the 
SIR System” in this Section. 

Negative (-) battery cable. 

Steering column from vehicle. (See Section 3F) 


NOTICE: Once steering column is removed from vehicle, 
the column is extremely susceptible to damage. Dropping 
steering column assembly on its end could collapse 
steering shaft or loosen plastic injections which maintain 
column rigidity. Leaning on steering column assembly 
could cause jacket to bend or deform. Any of the above 
damage could impairsteering column’s collapsible design. 
If it is necessary to remove steering wheel, use only the 
specified steering wheel puller. Under no conditions 
should the end of shaft be hammered on as hammering 
could loosen plastic injections which maintain steering 
column rigidity. 
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Inspect 


© Steering column for accident damage. 


(See Figure 35) 
4. Do steps 3 through 22, “Remove or Disconnect”, 
Sub Section A. 
5. Do steps 2 through 16, “Remove or Disconnect”, 
Sub Section B. ss, 


36 


31 BEARING ASM 
34 SHOE, STRG WHEEL LOCK 
95 SHOE, STRG WHEEL LOCK 
96 SHIELD, WIRE PROTECTOR 
42 PIN, RELEASE LEVER 

49 LEVER, SHOE RELEASE 


Figure 23 - Lock Housing Cover Components, Interior 


31 


39 PIN, PIVOT 
Figure 21 - Removing Pivot Pin [&] Disassembie 
6. Pivot pins (39) using J 21854-01. Steering Column Housing Assembly 
@ Reinstall tilt lever. (See Section 3F) 
A. Bearing assembly (31). 
7. Steering column housing assembly (30). B, Hexagon washer head screw (48). 
@ Pullback on tilt lever and pull steering column C. Lock bolt spring (33). 
housing assembly (30) down and away from D. Lock bolt (32). 
column, E. Switch actuator rack (44) and rack preload 
spring (45). 
Important F. Drive shaft (37). 
‘@ Remove only those components necessary to do G. Switch actuator sector (47). 
repairs. H. Release lever pin (42) using J 22635. 
I. Shoe release lever (43). 
J. Release lever spring (41). 
K. Dowel pin (38) using J 22635. 
L. Steering wheel lock shoes (34) and (35). 
M. Shoe springs (40). 
Assemble 


Steering Column Housing Assembly 


A. Shoe springs (40). 
82 BOLT, LOCK B. Lock shoes (34) and (35). 
be bese ricaa C. Dowel pin (38) using J 22635. 
44 RACK, SWITCH ACTUATOR D. Release lever spring (41). 
46 HOUSING, STRG COLUMN E. Shoe release lever (43). 


48 SCREW, HEX WASHER HEAD 
Figure 22 - Lock Housing Cover Components, Exterior 
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Release lever pin (42) using J 22635. 
Switch actuator sector (47). 
Drive shaft (37). 
Rack preload spring (45). 
Switch actuator rack (44) to actuator 
sector (47). 
Bearing assembly (31) lubricated with lithium 
grease to column housing (46) using J 38639 
and J. 8092. 
Lock bolt (32). 

. Lock bolt spring (33). (See Figure 30) 
Hexagon head screw (48). 


Se mom 


n 


L 
M. 
N. 


Tighten 


© Tighten screw (48) to 4.0 N-m (35 Ib.in.). 


31 BEARING ASM 
46 HOUSING, STRG COLUMN 


Figure 24 - Installing Bearings 


Bearing & seal retainer (93). 
Lower spring retainer (92). 
© Dispose of retainer (92). 


Lower bearing spring (91). 

Lower bearing seat (90). 

Hexagon washer head screws (88). 
Adapter & bearing assembly (87). 
Steering shaft assembly (55). 


Inspect 


© Steering shaft assembly (55) for accident 
damage. (See Figure 35) 


ka} Importent 


© Mark upper shaft assembly (56) and lower steering 
shaft assembly (59) to ensure proper assembly. 
Failure to assemble properly will cause steering 
wheel to be turned 180 degrees. 
(See Figures 25 and 26) 


ALIGNMENT 
MARK 


TILT 90° 
AND SEPARATE 


ALIGNMENT 
MARK 


56 SHAFT ASM, RACE & UPPER, 
87 SPHERE, CENTERING 

88 SPRING, JOINT PRELOAD 

59 SHAFT ASM, LOWER STEERING 


Figure 25 - Removing Steering Shaft Components 


Ea Important 


@ Remove only those components necessary to do 
repairs. 


& Disassemble 


Steering Shaft Assembly 


A. Race & uppershaftassembly (56), lowersteering 
shaft assembly (59). 
© | Tilt90degreesto eachother and disengage. 


B. Centering sphere (57) from upper shaft 
assembly (56). 
@ Rotate sphere 90 degrees and slip out. 


C. Joint preload spring (58) from centering 
sphere (57). 
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15. Support screws (61). 
© Dispose of screws (61). 


16. Steering column housing support assembly (62) 
with dimmer switch rod (77) from steering column 
jacket assembly (72). 

@ Rod (77) from support (62). 


17. Inhibitor cable connector from cable backdrive 
pin (74). 

18. Steering column housing shroud (71). 

19. Inhibitor cross pin (75), cable backdrive pin (74), 
and cable backdrive spring (73) from housing 
shroud (71). 


56 SHAFT ASM, RACE & UPPER, END VIEW, 
57 SPHERE, CENTERING FROM BOTTOM 
‘59 SHAFT ASM, LOWER STEERING 


Figure 26 - Correct Upper to Lower Shaft Orientation 


53] Assemble 


Steering Shaft Assembly 
A. Joint preload spring (58) to two centering 

monn 72 JACKET ASM, STRG COL 83 
B. Centering sphere (57). 78 ACTUATOR ASM, IGN SWITCH 


Lubricate with lithium grease, slip into 77 ROD, DIMMER SWITCH 


78 SCREW, WASH HD (#10-24X.25) 
uppershaftassembly(56),androtatesphere | 78 SCREW, WASH HD (10: 


90 degrees. 180 SWITCH ASM, IGNITION 
C. Upper shaft assembly (56) to lower steering 81 STUD, DIMR & IGN SW MTG 
shaft assembly (59). 82 SWITCH ASM, DIMMER 
. 7 ©). " 83 WIRE ASM, HORN PAD GROUND. 
e@ Line up marks and tilt assemblies 90 84 BRACKET, CABLE 
degrees to each other. Figure 28 - Removing Ignition and Dimmer Switches 
62 


20. Hexagon nut (79) and washer head screw (78). 
21. Horn pad ground wire (83) and cable bracket (84) 
from stud (81). 
© Ground wire connector from slot "D" of turn 
signal switch connector, if removal is needed. 


22. Dimmer switch assembly (82). 


61 SCREW, SUPPORT 7” 23. Dimmer & ignition switch mounting stud (81). 

62 SUPPORT ASM, STRG COL HSG 24. Ignition switch assembly (80) from ignition switch 
‘71, SHROUD, STAG COL H8G actuator assembly (76). 
 hoLeeccne 25. Ignition switch actuator assembly (76). 


75 PIN, INHIBITOR CROSS. 
77 ROD, DIMMER SWITCH 


Figure 27 - Removing Column Housing Support 
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Install or Connect 
Figures 1 through 32 and 34 


NOTICE: See “Notice” on page 3FSB-1 of this section. 


NOTICE: Ensure all fasteners are securely seated before 
applying needed torque. Failure to do so may result in 
component damage or malfunctioning of steering column. 


1. Pin spring (73), backdrive pin (74), and cross pin 
(75) to shroud (71). 

2. Steering column housing shroud (71) to steering 
column jacket assembly (72). 

3. Dimmer switch rod (77) to column housing support 
assembly (62). 


NOTICE: Support screws (61) require thread locking 
compound. New screws must be used when reassembling 
steering column housing support assembly (62). 


4. Support assembly (62) with new support 
screws (61). 


© Tighten screws (61) to 9.9 N-m (88 Ib.in.). 


5. Ignition switch actuator assembly (76) to support 
assembly (62). 


78 SHOE MUST ENGAGE 


WITH DOWEL PINS 


94 SHOE, STRG WHEEL LOCK 

95 SHOE, STRG WHEEL LOCK 

39 PIN, PIVOT 

44 RACK, SWITCH ACTUATOR 

46 HOUSING, STRG COLUMN 

62 SUPPORT ASM, STRG COL HSG 
76 ACTUATOR ASM, IGN SWITCH 


Figure 29 - Installing Column Housing to Housing 
Support 
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6. Steering shaft assembly (55) to jacket 
assembly (72). 
@ Lubricate with lithium grease. 


Tilt lever. (See Section 3F) 

Steering column housing assembly (30) to column, 

A. Position column housing assembly (30) and 
align switch actuator rack (44) with pin on end 
of ignition switch actuator assembly (76). 

B. Pull back ontilt lever, pushing column housing 
assembly (30) onto column housing support 
assembly (62). 

C.. Release tilt lever to lock shoes (34) and (35) 
‘onto dowel pins, 

D. Remove tilt lever. (See Section 3F) 


Soe. 


82 BOLT, LOCK 
39 SPRING, LOCK BOLT 
44 RACK, 


‘SWITCH ACTUATOR 


SPRING TO SECTOR 


47 SECTOR, SWITCH ACTUATOR 
‘78 ACTUATOR ASM, IGN SWITCH 
Figure 30 - Actuator Assembly to Actuator Rack 
Tnstalled 


9. Pivot pins (39). 
@ Lubricate with lithium grease. 
© Press pin until firmly seated, two places. 
@ Stake, three places. 


10. Adapter & bearing assembly (87). 
© Lubricated with lithium grease. 


11. Hexagon washer head screws (88). 
Al Tighten 


© Tighten screws (88) to 3.4 N-m (30 Ib.in.). 


12. Lower bearing seat (90). 
13. Lower bearing spring (91). 
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14, New lower spring retainer (92). 
© Press retainer (92) onto shaft assembly (55) to 
compress spring (91). 


Measure 


@ Distance from face of adapter & bearing 
assembly (87) to lower spring retainer (92). 

© Spring height must equal 25.4mm (1.0 inch). 
(See Figure 34) 


15. Bearing & seal retainer (93). 

16. Do steps 1 through 16, “Install or Connect”, Sub 
Section B. 

17. Do steps 1 through 21, “Install or Connect”, Sub 
Section A. 

18. Doall steps, Ignition Switch Assembly, “Install or 
Connect”, Sub Section D. 


SUB SECTION D - LOWER COLUMN 


INCLUDES: 
DIMMER SWITCH ASSEMBLY 
DIMMER SWITCH ADJUSTMENT 
IGNITION SWITCH ASSEMBLY 
IGNITION SWITCH ADJUSTMENT 
ADAPTER & BEARING ASSEMBLY 


NOTICE: Oncestecring column isremoved from vehicle, 
the column is extremely susceptible to damage. Dropping 
steering column assembly on its end could collapse 
steering shaft or loosen plastic injections which maintain 
column rigidity. Leaning on steering column assembly 
could cause jacket to bend or deform. Any of the above 
damage could impair steering column’s collapsible design. 
If it is necessary to remove steering wheel, use only the 
specified steering wheel puller. Under no conditions 
should the end of shaft be hammered on as hammering 
could loosen plastic injections which maintain steering 
column rigidity. 


[B)inspect 


© Steering column for accident damage. 
(See Figure 35) 


Dimmer Switch Assembly 


[5] Remove or Disconnect 
Figures 1, 2, 28, and 35 


1, Disable the SIR system; refer to “Disabling the 

SIR System” in this Section. 

Negative (-) battery cable. 

Steering column from vehicle. (See Section 3F) 

Hexagon nut (79) and washer head screw (78). 

Horn pad ground wiring assembly (83) from dimmer 

& ignition switch mounting stud (81). 

@ Wiring assembly (83) from slot "D" of turn 
signal switch connector, if needed. 


PEN 


6. Cable bracket (84). 
7. Dimmer switch assembly (82) from dimmer switch 
10d (77). 
© Vehicle wire harness from dimmer switch (83). 


Install or Connect 
Figures 1, 2, 28, and 31 


NOTICE: See “Notice” on page 3F5B-1 of this section. 


NOTICE: Ensure all fasteners are securely seated before 
applying required torque. Failure to do so may result in 
component damage or malfunctioningof steeringcolumn. 


1. Dimmer switch assembly (82) to rod (77). 
2. Cable bracket (84). 
3. ce pad ground wire (83). 
Insert ground wire connector into slot "D" of 
turn signal switch connector, if removal was 
needed, 
@ Install ground wire connector to mounting 
stud (81). 


4, Hexagon nut (79) and washer head screw (78). 
@ = Tighten finger tight. 
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aise" 
DRILL BIT 


‘82 SWITCH ASM, DIMMER. 


Figure 31 - Adjusting Dimmer Switch 


Adjust 


© Dimmerswitch assembly (82). (See Figure 31) 


A. Place 3/32-inch drill bit in hole on switch 
to limit travel. 

B. Positionswitchoncolumnand push against 
dimmer switch rod (77) to removeall lash. 

C. Remove drill bit. 


Tighten 


@ Tighten screw (78) and nut (79) to 4.0 N-m 
(35 Ib.in.). 


Steering column to vehicle, (See Section 3F) 
Vehicle wire harness to dimmer switch (82). 
Negative (-) battery cable. 

If all service operations are completed, enable the 
SIR system; refer to “Enabling the SIR System” in 
this Section. 


She 
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Ignition Switch Assembly 


cs] Remove or Disconnect 
Figures 1, 2, 28 and 36 


1, Disable the SIR system; refer to “Disabling the 

SIR System” in this Section. 

Negative (-) battery cable. 

Steering column from vehicle. (See Section 3F) 

Hexagon nut (79) and washer head screw (78). 

Horn pad ground wiring assembly (83) from dimmer 

& ignition switch mounting stud (81). 

@ = Wiring assembly (83) from slot "D" of turn 
signal switch connector body, if needed. 


yap 


6. Cable bracket (84). 

7. Dimmer switch assembly (82) from dimmer switch 

rod (77). 

Dimmer & ignition switch mounting stud (81). 

Ignition switch assembly (80) from ignition switch 

actuator assembly (76). 

@ Vehicle wire harness from ignition switch 
assembly (80). 


8. 
9 


Install or Connect 
Figures 1, 2, 28, 31 and 32 


NOTICE: See “Notice” on page 3FSB-1 of this section. 


NOTICE: Ensure all fasteners are securely seated before 
applying needed torque. Failure to do so may result in 
component damage or malfunctioning of steering column. 


1. Lock cylinder set (20) to “OFF-LOCK” position. 


NOTICE: Install ignition switch (80) to jacket (72) with 
switch in “OFF-LOCK” position. (See Figure 32) New 
ignition switch will be pinned in “OFE-LOCK” position. 
Remove plastic pin after switch is assembled to column. 
Failure to do so may cause switch damage. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


3F5B-18 TILT STRG COL UNIT REPAIR (SIR,FLR SHFT) 


OVE syaTon SLIDERTO EXTREME RIGHT POSTION 
‘ANOTHEN MOVE SLIDER ONE DETENT TO THE LE 


‘80 SWITCH ASM, IGNITION 


Figure 32 - Adjusting Ignition Switch 


Adjust 


© Ignition switch assembly (80). (See Figure 32) 
A. Move switch slider to extreme right 
position. 
B. Move switch slider one detent to left 
“OFF-LOCK” position. 
C. Install a 3/32-inch drill bit in hole on 
switch to limit travel. 


2. Ignition switch assembly (80) to actuator 
assembly (76). 
3. Dimmer & ignition switch mounting stud (81). 


Al Tighten 


© Tighten stud (81) to 4.0 Nm (35 Ib.in,). 


Remove drill bit from switch (80). 
Dimmer switch assembly (82) to rod (77). 

Cable bracket (84). 

© Inhibitor cable to cable bracket (84). 

@ Inhibitor cable connection to cable backdrive 


pin (74). 


eye 


7. Hom pad ground wire (83). 
@ Insert ground wire connector into slot "D" of 
turn signal switch connector, if removal was 
needed, 
@ Install ground wire connector to mounting 
stud (81). 


8. Hexagon nut (79) and washer head screw (78). 
@ Tighten finger tight. 


A Adjust 


@ Dimmer switch assembly (82). (See Figure 32) 


A. Place 3/32-inch drill bit in hole on switch 
to limit travel. 

B. Position switch on column and push against 
dimmer switch rod (77) to remove all lash. 

C. Remove drill bit. 


al Tighten 


© Tighten nut (79) and screw (78) to 4.0 Nm 
(35 Ib.in.). 


9. Steering column to vehicle. (See Section 3F) 

10. Vehicle wire harness to dimmer switch (82) and 
ignition switch (80). 

11. Negative (-) battery cable. 

12. If all service operations are completed, enable the 
SIR system; refer to “Enabling the SIR System” in 
this Section. 


Adapter & Bearing Assembly 


Remove or Disconnect 
Figures 1, 2, 33, and 35 


1, Disable the SIR system; refer to “Disabling the 
SIR System” in this Section. 

Negative (-) battery cable. 

Steering column from vehicle. (See Section 3F) 
4, Bearing & seal retainer (93). 
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5. Lower spring retainer (92). 3. Lower bearing seat (90). 
© Dispose of retainer (92). 4, Lower bearing spring (91). 
5. New lower spring retainer (92). 
6. Lower bearing spring (91). © Press retainer (92) onto shaft (55) to compress 
7. Lower bearing seat (90). spring (91). 
8. Hexagon washer head screws (88). 
9. Adapter & bearing assembly (87). 


s2 81 90 87 


87 Ly 
‘ eS) 
81 L 
bed V2 - |__ SPRING HEIGHT 
93 ve XS 25.4 MM (1.0 INCH) 
88 


87 BEARING ASM, ADAPTER & 
90 SEAT, LOWER BEARING 
Sy) 91 SPRING, LOWER BEARING 
Sy 82 RETAINER, LOWER SPRING 
72 JACKET ASM, STRG COL Figure 34 - Spring Height Measurement 


87 BEARING ASM, ADAPTER & 

88 SCREW, HEX WASHER HD TAP 
90 SEAT, LOWER BEARING 

91 SPRING, LOWER BEARING 

92 RETAINER, LOWER SPRING. Measure 
93 RETAINER, (NON-SERVICE) 


: - - - © Distance from face of adapter & bearing 
Biguit 59 « Recioving Leywer Beating Ansembly assembly (87) to lower spring retainer (92). 
© Spring height must equal 25.4mm (1.0 inch). 
(See Figure 34) 


Bearing & seal retainer (93). 

Steering column to vehicle. (See Section 3F) 
Negative (-) battery cable. 

If all service operations are completed, enable the 


SIR system; refer to “Enabling the SIR System” in 
NOTICE: See “Notice” on page 3F5B-1 of this section. this Section. 


Install or Connect 
Figures 1, 2, 33 and 34 


CeENH 


NOTICE: Ensure all fasteners are securely seated before 
applying needed torque. Failure to do so may result in 
component damage ormalfunctioning of steering column. 


1. Adapter & bearing assembly (87). 
© Lubricate inner surface with lithium grease. 


2. Hexagon washer head screws (88). 


[Bl Tighten 


@ Tighten screws (88) to 3.4 N-m (30 Ib.in.). 
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(CHECKING STEERING COLUMN FOR ACCIDENT DAMAGE. 


NOTICE: Vehicles Involved in accidents resutting In frame damage, 
major body or sheet metal damage, or where the steering column hasbeen 
Impacted, or where supplemental inflatable restraint systems deployed 
may also have a damaged or misaligned steering column, 


CHECKING PROCEDURE 


JACKET ASM, STEERING COLUMN 

© Check capsules on steering column bracket assembly; all must be 
‘securely seated in bracket slots and checked for any loose conditions 
when pushed or pulled by hand (View A). If not, bracket should be 
replaced if bracket Is bolted to the Jacket assembly or the Jacket 
‘assembly should be replaced i bracket is welded to jacket assembly. 


© Check contact surface “A" on capsules (View 8). The bolt head must 
‘not contact surface “A” or shear load would be Increased. If contact 
is made, replace bracket assembly or jacket assembly, 


© Check for Jacket assembly collapse by measuring the distance from 
the lower edge of upper jacket to a defined point on the lower Jacket 
(View). if measured dimensions are not within specifications, anew 
Jacket must be installed. 


NOTICE: Infatabie restraint coll assembly mustbe removed trom steering 
column and allowed to hang freely before shatt is rotated. Failure todo so 
‘could damage coll assembly, 


STEERING SHAFT ASM 

© Visually inspect steering shatt for sheared injected plastic (View C). It 
steering shaft shows sheared plastic, a new steoring shaft must be 
installed, 


© Any frame damage that could cause a bent steering shaft must have 
steering shatt runout cheoked in the following manner: Using a dial 
Indicator at lower end of steering shaft, have steering wheel rotated. 
Runout must not exceed 1.58mm. 


Fo age 
VIEWA (CAPSULES) VIEWB 

‘CAPSULES MUST BE ‘THE BOLT HEAD MUST. 

WITHIN 1.59 MM NOT CONTACT SURFACE "A 

FROM BOTTOM OF IF CONTACT IS MADE, 

SLOTS; ‘THE CAPSULE SHEAR 

IF NOT, REPLACE LOAD WILL BE INCREASED. 

BRACKET OR JACKET. REPLACE BRACKET OR JACKET. 


CHECK FOR SHEARED INJECTED. 
PLASTIC AT THESE LOCATIONS. 


VIEW 
(STEERING SHAFT) 


VIEW D 
(METHOD TO DETERMINE COLUMN COLLAPSE) 
1TH LOWER BEARING REMOVED 
MEASURE DISTANCE BETWEEN ARROWS, 


=a 


Figure 35 - Checking Steering Column for Accident Damage 


SPECIFICATIONS 


FASTENER TIGHTENING SPECIFICATIONS 
(1) Steering Wheel-to-Shaft Nut 
(9) Turn Signal Switch Connecting Screws 

(10) Turn Signal Switch Actuator Assembly Screw 
(15) Lock Housing Cover Screws 
(18) Lock Retaining Screw ... 

(27) Tum Signal Switch Actuator Assembly Screw 
(48) Lock Bolt Spring Screw... . 
(61) Support-to-Lock Plate Screws . 
(78). Upper Ignition Switch Mounting Screw 
(79) Dimmer Switch Mounting Nut......... 
(81) Dimmer & Ignition Switch Mounting Stud . 
(88) Adapter & Bearing Retaining Screws... 


41.0 N-m (30 Ib.ft.) 


» 4.0Nem 35 Ib. 
= 9.9 Nem (88 Ib. 
. 4.0Nem (35 Ib.in, 
. 4.0Nem (35 Ib.in.) 
« 4.0 Nem (35 Ib.in.) 
- 3.4N:m (30 Ib.in,) 
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2 
J 23653-SIR 


1 PIVOT PIN REMOVER, 
2 LOCK PLATE COMPRESSOR 


J38639 


3 LOCK SHOE AND RELEASE LEVER PIN REMOVER AND INSTALLER, 


4 DRIVER HANDLE. 
5 STEERING COLUMN HOUSING BEARING INSTALLER 


6 TILT SPRING COMPRESSOR 


J 22635 


Figure 36 - Special Tools 
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SECTION 3G 
SELECTIVE RIDE CONTROL 


CAUTION: To help avoid personal injury when a vehicle is on a hoist, provide 
additional support for the vehicle at the opposite end from which components are 
being removed. This will reduce the possibility of the vehicle falling off the hoist. 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9) under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9J before performing service on or around SIR 
components or wiring Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 


General Description ... 3G-1 _ DTC(s) 41, 42 and 43- Selective Ride 


Selective Ride Control (SRC)Module .... 3G-2 Control (SRC) Switch Circuit Fault .... 3G-14 
Selective Ride Control Selective Ride Control (SRC) DTC(s) 
Electrical Actuators 36-2 Cannotbe Read... oe 3G-16 


Selective Ride Control Switch seee 3G-2 On-VehicleService ...+++.-0 36-18 
Selective Ride Control Shock Absorber ... 3G-2 Front Selective Ride Control 
Selective Ride Control Bulb Test sees 36-2 Shock Absorbers ..« . 3G-18 
Diagnosis .eeeeeceeceece . 3G-2 Rear Selective Ride Control 
How to Read the Shock Absorbers ..s+eeeeeeeeeee 36-19 
Diagnostic Trouble Codes (DTCs). 3G-2 Front Shock Absorber 
DTC Definition ....esseseeeee 3G-3 Electrical Actuator. .2--22+-e2+--+ 36-20 
Pre-Diagnosis Chart Selective Ride Rear Shock Absorber 
Control (SRC) System se eeee eee es 364 Electrical Actuator sseeeeeeeeee 36-21 
DTC 23 - Loss of Vehicle Speed Signal... 3G-5 Selective Ride Control Module . . 3G-21 
DTC(s) 13 and 22 - Left Rear or Right Rear Selective Ride Control Switch ...++ 3G-21 
SRC Actuator Time-Out .-...--- ++ 3G-6 Shock Absorber Leakage Diagnosis . . 3G-22 
DTC(s) 14 and 21 - Right Front or Left Shock Absorber Disposal .+++-++ 3G-22 
Front SRC Actuator Time-Out «.+++++ 3G-8 Specifications ....+eeeeeeeeeeee 3G-22 
DTC(s) 31 and 32 - Left Front or Right General Specifications . teens 3G-22 
Front SRC Actuator Out of Position 3G-10 Fastener Tightening Specifications. . 36-23 


DTC(s) 33 and 34 - Left Rear or Right Rear 
SRC Actuator Out of Position ...+.2- 3G-12 


GENERAL DESCRIPTION The SRC shock absorber operates in the same 

manner as the standard gas shock absorber. The shock 

The Selective Ride Control (SRC) system consists absorbers are gas charged to reduce aeration (foaming) 

of front and rear adjustable shock absorbers, shock —_ of the shock fluid which results in unlimited damping 
absorber electrical actuators, a selective ride control control. They also reduce impact harshness, improve 


switch and a selective ride control module. road isolation and reduce “crash-through” at extremes 
The SRC system is capable of setting the vehicle of jounce and rebound. 
suspension to various damping positions by use of the An electrical actuator is positioned on top of each 


SRC switch and automatically depending on vehicle adjustable shock absorber. 
speed input to the SRC module. 
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The control module is located in the left rear 
storage compartment, behind the driver's seat, and the 
control switch is located on the floor console. 

‘The SRC system is standard equipment on VIN J 
vehicles and optional on VIN P vehicles. 


SELECTIVE RIDE CONTROL (SRC) MODULE 
Figure 5 


The SRC module provides electronic control logic 
and electrical output drive for the system based on 
driver preference and vehicle speed input data, The 
SRC module receives its speed signal from the 
transmission VSS sensor assembly. 

Once a speed signal has been detected, the SRC 
module adjusts the damper valving to one of six 
specific settings according to vehicle speed and SRC 
switeh setting ("PERF,” “SPORT” or "TOUR”). The 
damping rate increases with vehicle speed and only 
within the selected setting. 

The SRC module has the ability to store DTC(s). 
‘These DTC(s) may be read by grounding terminal “3” 
of the Diagnostic Link Connector (DLC) or by using a 
Tech 1 and observing the “SERVICE RIDE 
CONTROL” lamp in the instrument panel Driver 
Information Center (DIC). 

The system will not read out diagnostic DTC(s) 
while it is moving. 


SELECTIVE RIDE CONTROL ELECTRICAL 
ACTUATORS 
Figures 1 through 4 


The SRC system utilizes external electrical 
actuators to adjust the valve position of each shock 
absorber as dictated by the SRC module. 

The actuators consist of a bi-directional DC motor 
with an integral position feedback sensor. The SRC 
module can move the electrical actuators in either 
direction. The motor range of travel for the valve 
adjustment while attached to the shock absorber is 
from 0° to 90°. The SRC module determines the 
position of the valve by counting ground pulses on the 
position sensor input from the actuator position 
feedback sensors 


SELECTIVE RIDE CONTROL SWITCH 
Figure 6 


The SRC switch allows the driver to manually 
select a desired shock absorber valve position by 
means of a three position switch. The switch positions 
are TOUR, SPORT and PERE (performance). The SRC 
switch provides specific resistance values to the SRC 
module to allow identification of the selected setting 


SELECTIVE RIDE CONTROL SHOCK ABSORBER 
Figures 1 and 2 


‘The SRC shock absorbers are the pressurized gas 
(nitrogen) type and provide damping by forcing oil 
through internal orifices to resist suspension 
movement. The variable damping feature is provided 
by changing the size of the orifices. ‘The orifice size is 
controlled by adjusting a shaft which extends through 
the top of the shock absorber. The shaft is turned by 
the electrical actuator, mounted on top of the shock 
absorber 


SELECTIVE RIDE CONTROL BULB TEST 


The SRC module receives power in "RUN,” "BULB 
TEST” or “START.” Immediately after ignition “ON,” 
the SRC module performs a self-check. Ifeverything is 
OK, the SRC module will set the dampers to a 60° 
valve position. If everything is not OK, the indicator 
control output is grounded turning “ON” the "Service 
Ride Control” indicator. 


DIAGNOSIS 


Important 


Before proceeding to any diagnosis charts, the 
Selective Ride Control (SRC) system chart must be 
used to establish whether a true system fault is 
present. 


Diagnosis on the Selective Ride Control (SRC) 
system is done by reading the Diagnostic Trouble 
Codes [DTC(s)] stored in the SRC module diagnostic 
memory. After reading the DTC(s) refer to the 
appropriate fault chart. For specific terminal and 
connector information, refer to SECTION 8A-43. 


HOW TO READ THE DIAGNOSTIC TROUBLE 
CODES (DTCs) 


Selective ride DTC(s) may only be read with the 
vehicle stopped using a Tech 1 or by grounding 
terminal “3” of the Diagnostic Link Connector (DLC). 
Observe the "SERVICE RIDE CONTROL” indicator 
with the ignition switch in "RUN.” The DTC(s) are 
comprised of two digits. A digit is read by counting the 
number of flashes that occur within a half second of 
each other. The second digit will appear about one 
second after the first digit has gone. Each DTC will 
repeat three times before the next DTC begins with a 
three second pause between DTC(s). The entire 
trouble DTC sequence will reappear as long as 
terminal "3” is grounded. The DTC display begins by 
showing DTC 12 three times, marking the beginning 
of the sequence. 
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If the diagnostic mode cannot be entered (no 
DTC(s) appear, not even DTC 12), refer directly to the 
“DTC(s) Cannot Be Read” chart. 

When the diagnosis is complete and any necessary 
repairs have been made, the trouble DTC(s) must be 
cleared to prevent further misdiagnosis. To clear the 
system, select the clear DTC function using a Tech 1 or 
ground pin “3” of the DLC for two seconds and repeat 
the procedure twice for a total of three groundings. 


DTC DEFINITION 


DTC 12- Start of DTC sequence. 
DTC 13 - Left rear time out. 
DTC 14 - Right front time out. 
DTC 21 - Left front time out. 
DTC 22- Right rear time out 


eccce 


DTC(s) 13, 14, 21, 22 are stored if the SRC module 
senses that the corresponding electrical actuators are 
moving too slowly or not receiving the correct feedback 


signal 
© DTC 23- Loss of vehicle speed signal 


Important 


© DTC 23 will set if the ignition switch is cycled 
“ON/OFF” three times without driving 
vehicle. The “SERVICE RIDE CONTROL” 
indicator will turn “OFF” once the vehicle has 
been driven if the system is OK, but the DTC 
will remain as a history DTC and should be 
cleared to avoid future misdiagnosis. 


SELECTIVE RIDE CONTROL 3G-3 


DTC 31 - Left front out of position. 

DTC 32- Right front out of position. 

DTC 33- Left rear out of position. 

DTC 34- Right rear out of position. 

DTC(s) 31, 32, 33 or 34 are stored if the Selective 
Ride Control (SRC) module senses that the 
corresponding electrical actuator has not found the 
end stop position on the shock absorber during 
initialization. 


ecee 


@ DTC 41 - Selective ride control switch short to 
voltage. 

@ DTC 42 - Selective ride control switch open 
contacts. 


Important 

© DTC 42 will set if the Selective Ride Control 
(SRC) switch is not properly positioned in one 
of the three detent positions. Always make 
sure the switch is properly positioned before 
beginning diagnosis. 


© DTC 43 - Selective ride control switch circuit open 
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PRE-DIAGNOSIS CHART 
SELECTIVE RIDE CONTROL (SRC) SYSTEM 


IGNITION “ON.” 

USING TECH 1, SELECT SRC DISPLAY DTC FUNCTION 
IN THE CHASSIS, SELECTIVE RIDE CONTROL MENU. 
NOTE ALL DTCs PRESENT. 

ARE MORE THAN 2 OTCs PRESENT? 


PERFORM THE FOLLOWING OPERATIONS: PROCEED TO APPROPRIATE 
© CONFIRM THAT ALL ACTUATORS ARE PROPERLY ATTACHED | | DIAGNOSIS CHART. 

TO THE SHOCK ABSORBERS AND THAT THE RETAINING CUP 

IS PROPERLY SEATED (REFER TO “ON-VEHICLE SERVICE” IN 

‘THIS SECTION FOR PROPER RETAINING CUP TO SELECTOR 

GEAR MEASUREMENT). 

‘CONFIRM BATTERY IS FULLY CHARGED. 

= ADEAD OR PARTIALLY DISCHARGED BATTERY COULD 
‘CAUSE MULTIPLE SYSTEM DTCs TO BE SET. JUMP 
STARTING CAN ALSO CAUSE DTCs TO SET. 

CONFIRM THAT THE SELECTIVE RIDE CONTROL (SRC) 

MODULE HARNESS CONNECTOR IS PROPERLY CONNECTED 

ATTHE MODULE. 

= IFTHE SRC MODULE CONNECTORS PARTIALLY 
CONNECTED OR IF THE CONNECTOR IS REMOVED WHILE 
THE IGNITION IS “ON” THIS COULD CAUSE MULTIPLE 
OTCs TOBE SET. 

CONFIRM THAT ALL SYSTEM HARNESS CONNECTORS (SRC. 

SWITCH, ACTUATORS, ECT.) ARE CLEAN, TIGHT AND DRY. 

ARE THE ABOVE ITEMS ALL OK? 


YES 


@ USING TECH 1, SELECT CLEAR DTC FUNCTION IN THE CHASSIS, REPAIR CONDITION. 
‘SELECTIVE RIDE CONTROL MENU. USING A TECH 1, SELECT SRC CLEAR DTC FUNCTION IN 
© ROAD TEST VEHICLE, AVOIDING SMOOTH ROAD SURFACES, THE CHASSIS, SELECTIVE RIDE CONTROL MENU. 
FOR 15 MINUTES, DRIVING EQUAL AMOUNTS OF TIME IN ROAD TEST VEHICLE, AVOIDING SMOOTH ROAD 
EACH SETTING. SURFACES, FOR 15 MINUTES, DRIVING VEHICLE IN 
DOES “SERVICE RIDE CONTROL” LAMP ILLUMINATE AND DTC EACH SETTING FOR EQUAL AMOUNTS OF TIME. 
ORDTCs RESET? DOES “SERVICE RIDE CONTROL” LAMP ILLUMINATE 
AND DTC OR DTCs RESET? 


YES 
a 
GOTO APPROPRIATE SYSTEM OK GOTO APPROPRIATE SYSTEM OK 
DIAGNOSIS CHART DIAGNOSIS CHART 
OR CHARTS. OR CHARTS, 


11-18-93, 
MS 1384.36 
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DTC 23 
LOSS OF VEHICLE SPEED SIGNAL 


Important 


TC 23, WILL SET IF THE IGNITION SWITCH IS CYCLED “ON” AND “OFF” THREE 
TIMES WITHOUT DRIVING THE VEHICLE. SYSTEM IS WORKING NORMALLY IF THE 
“SERVICE RIDE CONTROL” INDICATOR TURNS “OFF” AFTER DRIVING VEHICLE. 
DTC 23 WILL REMAIN AS A HISTORY DTC, AND SHOULD BE CLEARED TO PREVENT 
FUTURE MISDIAGNOSIS. SEE SECTION 8A-63 FOR SPECIFIC CIRCUIT SCHEMATICS 
ALSO TERMINAL AND CONNECTOR INFORMATION. 


IS ENGINE (LTS) OR POWERTRAIN (LT1) CONTROL MODULE (ECM OR PCM) OTC 24 SET? 


REFER TO SECTION 6£3. CHECK FOR AN OPEN CKT 400 
(VEL WIRE) OR CKT 401 (PPL 
WIRE). IF OK, REPLACE SELECTIVE 
RIDE CONTROL (SRC) MODULE. 


TO POWERTRAIN (LT1) OR ENGINE CONTROL (SRC) 
CONTROL (SRC) 
ae MODULE 


400 
YEL 


ax he 
s12z $ ana vet E400 veL +9Pt 400 vet SPEED SIGNAL 
K ict (HI) INPUT 


400 YEL — 


401 PPL 


ROTOR DRIVEN 
BY GEARIN 
TRANSMISSION ass 
YENICLE SPEED SENSOR S125 @ 401 PPL E401 Poe 


| VEHICLE 
(Pm) a0 ‘SPEED (LO) 
PPL 


‘TO POWERTRAIN (LT1) OR ENGINE 
ae 8p 
MS 12229-3G 
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IBESSORE CONN 
LEFT REAR SHOCK = 


1013 RED/BLK 
e : 
z 

1010 RED- Se DAMPING ADJUSTMENT 


7” "MOTOR CONTROL 


FeabaAck 
SENSOR 


1017 PPL. 
i é $5 DAMPING ADJUSTMENT 
H Agta VEL 7° MOTOR CONTROL 


Na 
eaanod 1214REDALK: 
FEEDBACK ' 
SENSOR H 
39-1215 iT GaN/aLk 
‘4 


1214 RED/BLK: 


1215 LT GRN/BLK 


«€ 
L 


12167 GaNwatT —L¢-121617 GannwaT ov 
18 POSITION SENSOR 
bee eur 


a 


i 

' 

Gai 

RIGHT REAR SHOCK a 
ABSORBER ACTUATOR 57-93 
MS 1350-36. 


DTC(s) 13 AND 22 


LEFT REAR OR RIGHT REAR SRC ACTUATOR TIME-OUT 
Circuit Description: 

The Selective Ride Control (SRC) module provides power, ground and control for requested damper position to 
the electrical actuators. At each ignition cycle, the SRC module is initialized by driving the actuators to a failsafe 
position until a vehicle speed signal is received. An integral hall-effect sensor and position feedback circuit 
reports the actuator’s position to the SRC Module. 

DTC 13 Will Set When: The SRC module senses at terminal “C13” that the left hand rear shock absorber 
actuator is moving slower than a specified rate of speed. 

DTC 22 Will Set When: The SRC module senses at terminal “C14” that the right hand rear shock absorber 
actuator is moving slower than a specified rate of speed 

Action Taken: The SRC module sets the appropriate DTC(s), illuminates the “SERVICE RIDE CONTROL” 
indicator, turns off the malfunctioning actuator and sets the remaining actuators to a default setting 

DTC(s) 13 and 22 Will Clear When: The SRC module senses at the corresponding module position sensor 
input that the actuator is moving within a specified rate of speed 


DTC Chart Test Description: Number(s) below 3. This test will determine if the actuator is receiving 


refer to circled number(s) on the diagnostic chart. voltage from the SRC module 

1. This test will determine if the actuator motor is 4. This test will determine if there is physical 
moving to the failsafe position during damage to the shock absorber, 
initialization. 


2. This test will determine if the SRC module is 
supplying 5 volts to its position feedback circuits, 
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DTC(s) 13 AND 22 


LEFT REAR OR RIGHT REAR 
SRC ACTUATOR TIME-OUT 


IGNITION “OFF.” 
DISCONNECT SUSPECT ACTUATOR FROM SHOCK ABSORBER BY REMOVING CLIP ON THE 
‘SHOCK ABSORBER. 

IGNITION “ON” WHILE OBSERVING ACTUATOR MOTOR. 

DOES THE ACTUATOR ADJUSTMENT MOTOR GEAR TURN MOMENTARILY? 


el 


'@ DISCONNECT SUSPECT ACTUATOR CONNECTOR © DISCONNECT SUSPECT ACTUATOR 
© IGNITION “ON.” CONNECTOR AND CONNECT A 
(© WITH A DVM SET TO DC SCALE, MEASURE VOLTAGE ‘TEST LIGHT BETWEEN TERMINALS. 
BETWEEN THE FOLLOWING TERMINALS OF THE CONNECTOR “B” AND “C" (HARNESS SIDE 
(HARNESS SIDE CONNECTOR): CONNECTOR). 
1, TERMINAL “E” AND GROUND. CYCLE IGNITION SWITCH FROM 
2. TERMINAL “E” AND TERMINAL “A“. “OFF” TO “ON” WHILE 
3. TERMINAL “D" AND TERMINAL “A”. OBSERVING TEST LIGHT. 
WAS THE VOLTAGE MEASURED IN EACH CASE IS TEST LIGHT “ON*? 
APPROXIMATELY 5 VOLTS? 


[no | neruace CHECKFOR AN OPEN OR 
FAULTY SHORT 70 GROUND IN 
ACTUATOR. BOTH MOTOR CONTROL 
WIRES (FROM TERMINALS 
“B" AND "C"). IF BOTH ARE 
OK, REMACE SRC MODULE. 


ATTEMPT TO TURN THE CHECK THE SUSPECT 
DAMPING ADJUSTMENT TERMINAL FOR AN OPEN WIRE 
MOTOR CONTROL SHAFT AT BETWEEN THE ACTUATOR 
THE TOP OF THE SHOCK CONNECTOR AND THE 
ABSORBER WITH YOUR SELECTIVE RIDE CONTROL 
FINGERS. (SRC) MODULE. CHECK FOR 
DOES THE SHAFT TURN CLEAN, TIGHT CONNECTIONS. 
EASILY WITH SOME IF OK, REPLACE SRC MODULE. 
FRICTION? 


yes No 


bel 


CHECK THAT ACTUATOR REPLACE THE 
CONNECTOR TERMINALS ARE SHOCK 
CLEAN AND TIGHT. IF OK, REPLACE | | ABSORBER. 
‘THE SUSPECT ACTUATOR. 
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ELECTIVE RIDE CONTROL 
(SRC) MODULE 


I. 


~ 
so 16 
z 
30 DAMPING ADJUSTMENT 
none 77 “MOTOR CONTROL, 


RIGHT FRONT SHOCK 
ABSORBER ACTUATOR 


1006 WHT/BLK- 


POSITION 1211 PPLWHT- 1211 PPLWHT: 


FEEDBACK| 
SENSOR 


41212 BLK/LT BLU: 1212 BLK/LT BLU: 


1213 TANWHT- 


rans tant ge 


ew — 6 


1005 LT GRN: @ DAMPING ADJUSTMENT 
eee 7 MOTOR CONTROL 


1005 LT GRN. 


josnion 4205 PPLWHT 1205 PPLWHT- 
FEEDBACK 
SENSOR | 


1206 LT BLU/BLK- 1206 LT BLU/BLK- 


1207 TANWHT ——-€€4— 1207 TANAWHT. 
at 


ae 
LEFT FRONT casz 7 cate 

SHOCK = DATALINK > 19261 GRN—})~ 1826LT GRN —))— 1826 LT GRN 
ABSORBER CONNECTOR J e 

ACTUATOR 8 


11-9.93, 
DIAGNOSTICINPUT MS 13543-3G| 


DTC(s) 14 AND 21 


RIGHT FRONT OR LEFT FRONT SRC ACTUATOR TIME-OUT 
Circuit Description: 

The Selective Ride Control (SRC) module provides power, ground and control for requested damper position to 
the electrical actuators. At each ignition cycle, the SRC module is initialized by driving the actuators to a failsafe 
position until a vehicle speed signal is received. An integral hall-effect sensor and position feedback circuit 
reports the actuator’s position to the SRC Module. 

DTC 14 Will Set When: The SRC module senses at terminal “C12” that the right hand front shock absorber 
actuator is moving slower than a specified rate of speed. 

DTC 21 Will Set When: The SRC module senses at terminal "C11” that the left hand front shock absorber 
actuator is moving slower than specified rate of speed. 

Action Taken: The SRC module sets the appropriate DTC(s), illuminates the "SERVICE RIDE CONTROL” 
indicator, turns off the malfunctioning actuator and sets the remaining actuators to a default setting. 

DTC(s) 14 and 21 Will Clear When: The SRC module senses at the corresponding module position sensor 
input that the actuator is moving within a specified rate of speed. 


DTC Chart Test Description: Number(s) below 3. This test will determine if the actuator is receiving 


refer to circled number(s) on the diagnostic chart. voltage from the SRC module. 
1. This test will determine if the actuator motor is 4. This test will determine if there is physical 
moving to a failsafe position during initialization. damage to the shock absorber. 


2. This test will determine if the SRC module is 
supplying 5 volts to its position feedback circuits, 
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DTC(s) 14 AND 21 


RIGHT FRONT OR LEFT FRONT 
SRC ACTUATOR TIME-OUT 


IGNITION “OFF.” 


DISCONNECT SUSPECT ACTUATOR FROM SHOCK ABSORBER BY REMOVING CLIP ON THE 


‘SHOCK ABSORBER. 


IGNITION “ON” WHILE OBSERVING ACTUATOR MOTOR. 
DOES THE ACTUATOR ADJUSTMENT MOTOR GEAR TURN MOMENTARILY? 


DISCONNECT SUSPECT ACTUATOR CONNECTOR. 


IGNITION “ON.” 


WITH A DVM SET TO DC SCALE, MEASURE VOLTAGE 
BETWEEN THE FOLLOWING TERMINALS OF THE CONNECTOR 


(HARNESS SIDE CONNECTOR): 
1. TERMINAL “E” AND GROUND. 


2. TERMINAL “E” AND TERMINAL “A”. 
3. TERMINAL “D™ AND TERMINAL “A”. 
WAS THE VOLTAGE MEASURED IN EACH CASE 


APPROXIMATELY 5 VOLTS? 


© ATTEMPT TO TURN THE 
DAMPING ADJUSTMENT 
MOTOR CONTROL SHAFT AT 
THE TOP OF THE SHOCK 
ABSORBER WITH YOUR 
FINGERS. 
DOES THE SHAFT TURN 
EASILY WITH SOME 
FRICTION? 


ves 


CHECK THE SUSPECT 
TERMINAL FOR AN OPEN WIRE 
BETWEEN THE ACTUATOR 
CONNECTOR AND THE 
SELECTIVE RIDE CONTROL 
(SRC) MODULE. CHECK FOR 
CLEAN, TIGHT CONNECTIONS. 
IF OK, REPLACE SRC MODULE. 


No 


CHECK THAT ACTUATOR 
CONNECTOR TERMINALS ARE 
CLEAN AND TIGHT. IF OK, REPLACE 
‘THE SUSPECT ACTUATOR. 


REPLACE THE 
SHOCK 
ABSORBER, 


© DISCONNECT SUSPECT ACTUATOR 
CONNECTOR AND CONNECT A 
‘TEST LIGHT BETWEEN TERMINALS 
“B" AND “C” (HARNESS SIDE 
CONNECTOR). 
CYCLE IGNITION SWITCH FROM 
“OFF” TO “ON” WHILE 
OBSERVING TEST LIGHT. 
IS TEST LIGHT "ON"? 


REPLACE CHECK FOR AN OPEN OR 
FAULTY SHORT TO GROUND IN 
ACTUATOR. BOTH MOTOR CONTROL 
WIRES (FROM TERMINALS 
"BAND “C"), IF BOTH ARE 
(OK, REPLACE SRC MODULE. 


5-17-93 
MS 1226-36 
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SELECTIVE RIDE CONTROL 
RIGHT FRONT SHOCK. =o 
ABSORBER ACTUATOR 


1006 WHT/ALK 
é ce isn 


>¢ DAMPING ADJUSTMENT 
1009 BRN 1009 BRN 779 OS MOTOR CONTROL 


POSITION 1211 PPLWHT 1211 PPLWHT- 


FEEDBACK. 
‘SENSOR 


1212 BLK/LT BLU- 1212 BLK/LT BLU: 


1213 TANAWHT- 1213 TANWHT. +5v 
POSITION SENSOR 
INPUT 


a 


1005 LT GRN 1005 LT GRN: Se DAMPING ADJUSTMENT 
7 MOTOR CONTROL 


cosioe 1205 PPLWHT 1205 PPLWHT 
FEEDBACK| 
‘SENSOR 


1206 LT BLU/BLK: 1206 LT BLU/BLK 


1207 TANIWHT: 1207 TANWHT- 


DATALINK 
ante, CONNECTOR can 1826 ee 1826 LT GRN —}>— 1826LTGRN 
ACTUATOR 8 


LEFTFRONT 52, 
SHOCK 


11.9-93, 
DIAGNOSTICINPUT MS. 13543-3G 


DTC(s) 31 AND 32 


LEFT FRONT OR RIGHT FRONT SRC ACTUATOR OUT OF POSITION 
Circuit Description: 

The Selective Ride Control (SRC) module provides power, ground and control for requested damper position to 
the electrical actuators. At each ignition cycle, the SRC module is initialized by driving the actuators to a failsafe 
position until a vehicle speed signal is received. An integral hall-effect sensor and position feedback circuit 
reports the actuator’s position to the SRC Module 
DTC 31 Will Set When: The SRC module senses at terminal “C11” that the left hand front shocker absorber 
actuator is not moving to the initialization position within a specified time 
DTC 32 Will Set When: The SRC module senses at terminal “C12” that the right hand front shock absorber 
actuator is not moving to the initialization position within a specified time. 

Action Taken: The SRC module sets the appropriate DTC(s), illuminates the "SERVICE RIDE CONTROL” 
indicator, turns off the malfunctioning actuator and sets the remaining actuators to a default setting. 

DTC(s) 31 and 32 Will Clear When: The SRC module senses at the corresponding module position sensor 
input that the actuator is moving to the initialization position within a specified time. 


DTC Chart Test Description: Number(s) below 2. This test decides if the malfunction is the actuator 


refer to circled number(s) on the diagnostic chart. or the shock absorber by physically testing the 
1. This test visually inspects the actuator and shock shock absorber. 
absorber attachment as well as the retaining clip 3. This test decides if the attachment malfunction is 
for the shoek absorber in the actuator or the shock absorber. 
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DTC(s) 31 AND 32 


LEFT FRONT OR RIGHT FRONT SRC 
ACTUATOR OUT OF POSITION 


‘THE SUSPECT ACTUATOR PROPERLY ATTACHED TO THE SHOCK ABSORBER 
‘AND IS THE RETAINING CUP ON THE SHOCK ABSORBER PROPERLY SEATED? 
(REFER TO ON-VEHICLE SERVICE IN THIS SECTION FOR PROPER RETAINING CUP 


| TO SELECTOR GEAR MEASUREMENT. 


© DISCONNECT THE SUSPECT ACTUATOR 
FROM THE SHOCK ABSORBER, 

@ TURN THE SPLINE GEARIN THE SHOCK 
ABSORBER WITH YOUR FINGERS. 
CAN YOU ROTATE IT ABOUT 1/4 TURN? 


@fstueactuaron on swoce 
ABSOROER DAMAGED 30 THEY 
CaNNOLONGERMATE” 


No 


TL 


REPLACE THE REPLACE THE 
SUSPECT ACTUATOR. ‘SHOCK ABSORBER. 


REPLACE OR REPAIR PROPERLY RECONNECT 
THE DAMAGED THE ACTUATOR TO THE 
SHOCK ABSORBER SHOCK ABSORBER. REFER 
AND/OR ACTUATOR TO PROCEDURE IN THIS 
AS NECESSARY. SECTION. 


8-3-93 
(MS 12227-36 
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SELECTIVE RINE CONTROL 
(SRC) MODULE 


LEFT REAR SHOCK 
ABSORBER ACTUATOR 


1013 RED/BLK. 1013 RED/BLK. 


1010 RED- 1010 RED. DAMPING ADJUSTMENT 
MOTOR CONTROL 


POSITION 1208 RED/BLK 1208 REDIBLK 
FEEDBACK’ 
‘SENSOR 


1209 LT GRN/BLK: 1209 LT GRN/BLK 


1210 LT GRNWHT- 


1017 PPL 


z 
S— DAMPING ADJUSTMENT 
tora vet Ae OA ONS CONTROL 


POSITION 1214 RED/BLK. 1214 REDBLK. 
FEEDBACK 
SENSOR 


1215 LT GRN/BLK 1215 LT GRN/BLK 


-F 1216 LT GRNWHT- 1216 LT GRNWHT 


RIGHT REAR SHOCK 
ABSORBER ACTUATOR 


DTC(s) 33 AND 34 


s LEFT REAR OR RIGHT REAR SRC ACTUATOR OUT OF POSITION 
Circuit Description: 

The Selective Ride Control (SRC) module provides power, ground and control for requested damper position to 
the electrical actuators, At each ignition cycle, the SRC module is initialized by driving the actuators to a failsafe 
position until a vehicle speed signal is received. An integral hall-effect sensor and position feedback circuit 
reports the actuator’s position to the SRC Module. 

DTC 33 Will Set When: The SRC module senses at terminal “C13” that the left hand rear shocker absorber 
actuator is not moving to the initialization position within a specified time. 

DTC 34 Will Set When: The SRC module senses at terminal "C14” that the right hand rear shock absorber 
actuator is not moving to the initialization position within a specified time. 

Action Taken: The SRC module sets the appropriate DTC(s), illuminates the "SERVICE RIDE CONTROL” 
indicator, turns off the malfunctioning actuator and sets the remaining actuators to a default setting. 

DTC(s) 33 and 34 Will Clear When: The SRC module senses at the corresponding module position sensor 
input that the actuator is moving to the initialization position within a specified time. 


DTC Chart Test Description: Number(s) below 2. This test decides if the malfunction is the actuator 


refer to circled number(s) on the diagnostic chart. or the shock absorber by physically testing the 
1. This test visually inspects the actuator and shock shock absorber. 
absorber attachment as well as the retaining clip 3. This test decides if the attachment malfunction is 
for the shock absorber. in the actuator or the shock absorber. 
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DTC(s) 33 AND 34 


LEFT REAR OR RIGHT REAR SRC 
ACTUATOR OUT OF POSITION 


@ fis azsusrect actuator snoetn.e artacntb 101m: sock ansonncR 
[ANDISTHERETAINING CUP ON THE SHOCK ABSORBER PROPERLY SEATED? 
(REFER TO ON-VEHICLE SERVICE IN THIS SECTION FOR PROPER RETAINING CUP ! 

Lo SELECTOR GEAR MEASUREMENT. ! 


fe eaahe alates 7 4 


“4 
t 
i 


‘© DISCONNECT THE SUSPECT ACTUATOR 1S THE ACTUATOR OR SHOCK 
FROM THE SHOCK ABSORBER, ‘ABSORBER DAMAGED SO THEY 
© TURN THE SPLINE GEARIN THE SHOCK CANNO LONGER MATE? 
ABSORBER WITH YOUR FINGERS. 
CAN YOU ROTATE IT ABOUT 1/4 TURN? 


REPLACE THE REPLACE THE REPLACE OR REPAIR PROPERLY RECONNECT 
SUSPECT ACTUATOR. SHOCK ABSORBER. ‘THE DAMAGED THE ACTUATOR TO THE 

‘SHOCK ABSORBER SHOCK ABSORBER. REFER 
‘AND/OR ACTUATOR TO PROCEDURE IN THIS 
AS NECESSARY. SECTION. 


8.3.93 
MS 12227-36 
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SiGtaR SAE 


SELECTIVE 
RIDE 
INPUT 


TOINTERIOR 
ON BGRY 
IMMER 


SwitcH 


REFER TO 8A-14- 35; ILLUMINATION 
ta AP ts08ux 
G201 i‘ 


* 6-23-93, 
s'13542-36 


DTC(s) 41, 42 AND 43 


SELECTIVE RIDE CONTROL (SRC) SWITCH CIRCUIT FAULT 
Circuit Description: 

The Selective Ride Control (SRC) module supplies 5 volts and ground to the SRC switch’s voltage divider 
circuit. The selector switch changes the resistance of the SRC switch circuit which alters the voltage level at SRC 
module terminal “C5”. There are three possible voltage levels and each voltage level corresponds to a switch 
selection position (“TOUR”, “SPORT”, “PERF.”). 


DTC 41 Will Set When: The SRC module sensesa short to B+ at module terminal "C5”. 
DTC 42 Will Set When: The SRC module senses an open contact in the SRC switch. 
DTC 43 Will Set When: The SRC module senses an open circuit between module terminals "C5” and “D1”. 


Action Taken: The SRC module sets the appropriate DTC code, illuminates the "SERVICE RIDE CONTROL” 
indicator and the selective ride will default to a specified setting. 


DTC(s) 41, 42 and 43 Will Clear When: The SRC module no longer senses the corresponding 

malfunctioning condition. 

DTC Chart Test Description: Number(s) below 4. This test checks for a malfunctioning SRC module. 

refer to circled number(s) on the diagnostic chart. 

1. This test will determine if the switches resistors Diagnostic Aids: A DTC 42 may set if the selective 
are in the correct range and if there is opens from _ride control switch connector terminals are making 
switch to ground or in the contact for the “PERF” _poor contact to switch or if there is a small amount of 


position. corrosion on the terminals. Please check for those 
2. This test will determine if the switch has an open _ conditions before attempting to use the diagnosis 
contact in the “TOUR” or “SPORT” positions. chart. As this may correct the problem. 


3. This test will determine if the SRC switch is 
receiving the 5 volt reference from the SRC 
module. 
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DTCs 41, 42 AND 43 


SELECTIVE RIDE CONTROL (SRC) 
SWITCH CIRCUIT FAULT 


Important 


© DTC.42 MAY SET IF THE SELECTIVE RIDE CONTROL SWITCH CONNECTOR TERMINALS ARE MAKING POOR CONTACT TO SWITCH 
‘OR IF THERE 1S A SMALL AMOUNT OF CORROSION ON THE TERMINALS. PLEASE CHECK FOR THOSE CONDITIONS BEFORE 
ATTEMPTING TO USE CHART, AS THIS MAY CORRECT THE PROBLEM. 


Qe oisconnect sevective aioe CONTROL (SRO) 
SWITCH CONNECTOR. 

‘© SET SWITCH TO “PERF” POSITION. 

‘© WITHA DVMSET TO OHM'S SCALE, MEASURE 
RESISTANCE ACROSS SWITCH TERMINALS “A” 
AND “B" (NOT HARNESS CONNECTOR). 

IS RESISTANCE APPROXIMATELY 300 OHMS * 
50 OHMS? 


Yes 
_ 

‘SET SWITCH TO “SPORT” POSITION. 
WITH A DVM SET TO OHM’S SCALE, MEASURE RESISTANCE ACROSS 
‘SWITCH TERMINALS “A” AND "B” AND RECORD VALUE. 
SET SWITCH TO “TOUR” POSITION. 
REPEAT RESISTANCE MEASUREMENT AND RECORD VALUE. 
WERE BOTH RESISTANCE MEASUREMENTS LESS THAN 200 OHMS? 


YES 


IGNITION “ON" -ENGINE “OFF.” MAKE SURE SWITCH IS NOT “IN- 
WITH A DVM SET TO DC SCALE, MEASURE BETWEEN” DETENT POSITIONS. 
VOLTAGE BETWEEN TERMINALS “A” AND IF OK, REPLACE SWITCH. 

“"D* OF THE SWITCH CONNECTOR (NOT 
SWITCH). 

IS THE VOLTAGE APPROXIMATELY 5 VOLTS? 


YES NO 


I 

© WITH A DVM STILL SET TO DC SCALE, MEASURE VOLTAGE CHECK CKT 1384 FOR AN OPEN 

BETWEEN TERMINALS “A” AND “8” OF THE SWITCH ‘OR SHORT TO GROUND. IF OK, 
HARNESS CONNECTOR. REPLACE THE SRC MODULE. 

IS THE VOLTAGE APPROXIMATELY 5 VOLTS? 


YES [no] 


REPLACE THE SRC MODULI CHECK CKT 1385 FOR AN OPEN. IF 


OK, REPLACE THE SRC MODULE, 


8-26-93 
MS 1228-36 
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SEE8A-11 FOR 
FUSE BLOCK 
DETAILS 


ENG 2 FUSE aro 


$231 
15 AMP c 
TOIGNITION Dic 


CONNECTOR casz 


>— 1826LTGRN —>- 1826LTGRN —>— 1826 LT GAN 
3 Es 8 


TO BRAKE FLUID 


caoo 
439 PNK —€& 439 PNK <€ 439PNK 439 PNK 


SELECTIVE RIDE 
ONTROL (SRC) 
}ODULE 


TO ELECTRONIC 
BRAKE AND TRACTION 
‘CONTROL MODULE 


$423 IGNITION INPUT 


cats 


DIAGNOSTIC 
INPUT 


LEVEL SWITCH 
SEEBA-41 
c1gs C413 
teins 5S aims Vane sain 
: 


(VINP) a 


SEE GROUND 
DISTRIBUTION 
SECTION 8A-14 


SERVICE RIDE | 
CONTROL 
ass 4 
DRIVER 
INFORMATION 
CENTER (OIC) 


é 

! ! casz 

{ »>{2 1071 BRNAWHT —3)— 1071 BRNAWHT —J>- 1071 BRNAWHT 
E c 

! 

t 


1051 


$420 
kK ‘ 1051 BLK 


ans 


INDICATOR 
LAMP CONTROL 


1.9.93 
MS 13587-3G 


SELECTIVE RIDE CONTROL (SRC) DTC(s) CANNOT BE READ 


Circuit Description: 


When the ignition switch is first turned "ON” (Run) system voltage is applied from the ENG 2 Fuse to the 
SRC module at terminal "C16". The SRC module responds by turning “ON” the "SERVICE RIDE CONTROL” 
warning lamp for a few seconds while performing tests on the SRC system. 

Grounding terminal “3” of the DLC pulls the diagnostic input terminal “C8” of the SRC module low and 
signals the module to enter the “Flash Code” diagnostic display mode. 


Chart Test Description: Number(s) below refer to 

circled number(s) on the diagnostic chart. 

1. This test will determine if there is battery voltage 
at terminal “C16” (ignition input) of the SRC 
module. 

2. This test will determine if the SRC module has 
ground at terminal “D16”. 


This test will determine if battery voltage is 
present on CKTT 1071 to turn the "SERVICE RIDE 
CONTROL” lamp “ON.” 

This test will determine if there is an open in CKT 
1826. If continuity is established on CKT 1826, 
then the SRC module has an internal fault and 
should be replaced. 
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SELECTIVE RIDE CONTROL (SRC) 
DTC(s) CANNOT BE READ 


DISCONNECT SELECTIVE RIDE CONTROL (SRC) MODULE CONNECTOR. 
IGNITION “ON,” ENGINE “OFF.” 

WITH A DVM SET TO DC SCALE, MEASURE THE VOLTAGE BETWEEN TERMINAL 
C16" AND GROUND (AT SRC MODULE HARNESS CONNECTOR). 

1S BATTERY VOLTAGE PRESENT? 


_————, 


YES NO 

(© WITH THE DVM, MEASURE VOLTAGE BETWEEN TERMINALS ‘CHECK FOR AN OPEN ENG2 
“C16 AND “D16” AT SRC MODULE CONNECTOR. FUSE OR OPEN CKT 439, 

BATTERY VOLTAGE PRESENT? 


YES NO 


LL 


‘© WITH THE DVM, MEASURE THE VOLTAGE BETWEEN TERMINALS. CHECK FOR OPEN GROUND 
“16” AND “D6” AT SRC MODULE HARNESS CONNECTOR. KT 1051. 
IS BATTERY VOLTAGE PRESENT? 


77 [no] 
ps [eee ee ce 


© IGNITION “OFF.” CHECK FOR OPEN “SERVICE RIDE CONTROL” 
IS THERE CONTINUITY BETWEEN TERMINAL “3” LAMP OR OPEN CKT 1071. IF OK, REPLACE 
OF THE DLC AND TERMINAL “CB” OF THE SRC DRIVER INFORMATION CENTER. 
MODULE HARNESS CONNECTOR? 


YES NO 


2. 


REPLACE THE SRC MODULE. CHECK FOR OPEN IN CKT 1826. 


11-11-93 
MS 12230-36 
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LH SHOWN 
RH TYPICAL 


8.0 mm (0.315 in.) MINIMUM. 
BETWEEN ACTUATOR 
AND PANEL ASSEMBLY 


SHOCK ABSORBER TOWER 
HEX PREVAILING TORQUE NUT 

SHOCK ABSORBER INSULATOR RETAINER 
‘SHOCK ABSORBER UPPER INSULATOR 
SHOCK ABSORBER LOWER INSULATOR 
SHOCK (SELECTIVE RIDE) ABSORBER 


CUP ASSEMBLY RETAINER 


SHOCK ABSORBER ELECTRICAL ACTUATOR 


ACTUATOR RETAINING CLIP 


ROSEBUD CLIP 


ACTUATOR ELECTRICAL CONNECTOR 


FRONT WHEELHOUSE LOWER CENTER PANEL 


MS 8399-3C 


Figure 1 - Front Selective Ride Control Shock Absorber Installation 


ON-VEHICLE SERVICE 


FRONT SELECTIVE RIDE CONTROL SHOCK 
ABSORBERS 
Figures 1,3 and 4 


Important 


© When replacing shock absorbers, always make 
sure the proper part number shock absorber is 
used for this specific model year vehicle. 


| Remove or Disconnect 


T._ Negative battery cable. 

2. Raise vehicle and suitably support. See SECTION 
OA. 

3. Tire and wheel assembly. See SECTION 3E. 

4, Support lower control arm with jack stand. 

5. Actuator retaining clip. 

6. Actuator from cup assembly retainer. 


© Note position of actuator electrical leads for 
installation purposes. 


7. Shock absorber upper mounting nut. 

8 Cup assembly retainer. 

9. Shock absorber upper insulator retainer and 
insulator. 

10. Shock absorber lower mounting bolts and nuts. 

11. Compress shock absorber and remove from vehicle. 

12. Lower insulator from shock absorber. 


Install or Connect 


1. Shock absorber lower insulator. 
2. Compress shock absorber and install in vehicle. 
3. Shock absorber lower mounting bolts and nuts. 


Tighten 

‘Shock absorber lower mounting bolts to 26 
N-m (19 Ib. ft.). 

4, Shock absorber upper insulator and insulator 
retainer. 

Cup assembly retainer. 

Shock absorber upper mounting nut. 


oon 
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[By Tighten 

© Shock absorber upper mounting nut to 42 
N-m (31 Ib. ft.). 

@ Selector gear should be a minimum of 4.5 mm 
(0.178 in.) above the top of the cup assembly 
retainer, 

7. Actuator retaining clip onto cup assembly 
retainer. 

© Ensure retaining clip is properly seated on cup 
assembly retainer. The ends of actuator 
retaining clip should protrude outward from 
cup assembly retainer. See Figure 4 for proper 
clip installation. 

8. Actuator onto cup assembly retainer. 

© Use position noted during removal. See Figure 
1 for proper position. 

® =A minimum clearance of 8 mm (0.315 in.) must 
be maintained between the front wheelhouse 
lower center panel and actuator electrical lead. 


Important 


© Do Not force actuator onto retainer. Very little 
effort should be required to seat actuator. An 
audible “click” should be heard and/or felt 
upon proper engagement. Check for proper 
seating with push/pull motion. 


9. Remove jack stand 
10. Tire and wheel assembly. See SECTION 3E. 
11. Lower vehicle. 

12. Negative battery cable. 


REAR SELECTIVE RIDE CONTROL SHOCK (1 setective ripe conRoL sHock ABSORBER 
ABSORBERS 
Figures 2,3 and 4 nent, 
Important ‘SHOCK ABSORBER WASHER 
When replacing shock absorbers, always make ‘SHOCK ABSORBER STUD 
sure the proper part number shock absorber is 
used for this specific model year vehicle. SHOCK ABSORBER BRACKET BOLT 
Remove or Disconnect ‘CUP ASSEMBLY RETAINER 
T. Negative battery cable. 
2. Raise vehicle and suitably support. Refer to SCTUATOR AUTARING OF, 


SECTION 0A. 
Support knuckle with jack stand. 

Shock absorber lower mounting nut and washer. 
Shock absorber upper bracket mounting bolts. 
Selective ride control shock absorber from lower snawial nieces Corinceroi 
mounting stud. 


SHOCK ABSORBER ELECTRICAL ACTUATOR 


ACTUATOR ELECTRICAL CONNECTOR 


anne 


WELD NUT 


Important 


© Do Not allow shock absorber to hang by 
actuator harness after fastener removal. Ms 8936.30 
Figure 2 - Rear Selective Ride Control Shock Absorber 
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ees 


ir 


4.5 mm (0.178 in)] 


HEX PREVAILING TORQUE NUT 
CUP ASSEMBLY RETAINER 
SELECTOR GEAR 


Figure 3- Mounting Nut Installation 


Actuator retaining clip. 
Shock absorber electrical actuator from shock 
absorber 

Shock absorber from vehicle. 


‘Actuator retaining clip onto cup assembly 

retainer. 

© Ensure retaining clip is properly seated on cup 
assembly retainer. End of clip should protrude 
as shown in Figure 3. 

Shock absorber electrical actuator into cup 

assembly retainer. 


ia] Important 


Selector gear should be a minimum of 4.5 mm 
(0.178 in.) above the top of the cup assembly 
retainer as shown in Figure 4 

© Actuator electrical lead should face the front of 

the vehicle. 

© Actuator should not be forced into cup 
assembly retainer. A “click” should be heard 
and/or felt upon proper engagement. Check for 
proper seating with push/pull motion. 


Selective ride control shock absorber into frame 
and onto lower mounting stud. 
Shock absorber upper bracket mounting bolts. 


Important 

© Hold suspension at proper trim height when 
tightening shock absorber upper bracket 
mounting bolts. Do Not allow suspension to 
move below rebound. 


Hold suspension at proper trim height using jack 
stands. 


CUP ASSEMBLY RETAINER 


ACTUATOR RETAINING CLIP 


MS 8396-3C 
Figure 4- Actuator Retaining Clip Installation 


Dy Tighten 
© Shock absorber upper bracket mounting bolts 


to 30 N-m (22 Ib. ft.). 
6. Shock absorber lower mounting nut and washer. 


Tighten 

Shock absorber lower mounting nut to 83 
N-m (61 Ib. ft.) 

7. Remove jack stands. 

8 Lower vehicle. 

9. Battery negative cable. 


FRONT SHOCK ABSORBER ELECTRICAL 
ACTUATOR 
Figures 1,3 and 4 


1. Negative battery cable. 

2, Actuator retaining clip. 

3. Actuator from cup assembly retainer. 
© Note position of actuator electrical lead for 

installation purposes. 

4. Rosebud clip from front wheelhouse lower center 
panel 

5. Actuator electrical connector and remove actuator. 
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b4 Install or Connect 


1 


2. 


3. 


5. 


‘Actuator electrical connector. 
Rosebud clip to front wheelhouse lower center 
panel. 

Actuator retaining clip onto cup assembly 

retainer. 

Ensure retaining clip is properly seated on cup 
assembly retainer. See Figure 4 for proper clip 
installation, 

Actuator onto cup assembly retainer. 

© Use position noted during removal. See Figure 
2 for proper position. 

@ A minimum clearance of 8 mm (0.315 in.) must 
be maintained between the front wheelhouse 
lower center panel and actuator electrical lead 


Important 

Do Not force actuator onto retainer. Very little 
effort should be required to seat actuator. An 
audible “click” should be heard and/or felt 
upon proper engagement. Check for proper 
seating with push/pull motion. 


Negative battery cable. 


REAR SHOCK ABSORBER ELECTRICAL 
ACTUATOR 
Figures 2,3 and 4 


2. 


Remove or Disconnect 


Negative battery cable. 
Selective ride control shock absorber. Refer to 
"Selective Ride Control Shock Absorbers” in this 
section. 

Actuator electrical connector from wiring harness 
connector. 


Important 


© Do Not allow wiring harness connector to slip 
into frame opening. 


Actuator retaining clip from cup assembly 
retainer. 
Shock absorber electrical actuator from shock 
absorber. 


Install or Connect 


‘Actuator retaining clip onto cup assembly 

retainer. 

© Ensure retaining clip is properly seated on cup 
assembly retainer. End of clip should protrude 
as shown in Figure 3. 

Shock absorber electrical actuator onto cup 

assembly retainer. 


Tighten 


© Selector gear should be a minimum of 4.5 mm 
(0.178 in.) above the top of the cup assembly 
retainer as shown in Figure 4. 

© Actuator electrical lead should face the front of 
the vehicle. 

© Actuator should not be forced into cup 
assembly retainer. A “click” should be heard 
and/or felt upon proper engagement. Check for 
proper seating with push/pull motion, 

3. Actuator electrical conneetor to wiring harness 
connector. 

4. Selective ride control shock absorber 

5. Negative battery cable. 


SELECTIVE RIDE CONTROL MODULE 
Figure 5 


Remove or Disconnect 


T_ Negative battery cable. 
2. Raise rear floor compartment lid, left-hand side. 
3. Sound insulator pad. 
4, SRC module. 
© Pull firmly on the module to separate the hook 
and loop fastener. 
5. SRC module electrical connector. 


Install or Connect 


SRC module electrical connector. 
2. SRC module. 
© Press firmly on module to re-fasten. 


Important 
‘Always make sure the sound insulator pad 
covers the entire modulator valve assembly or 


excessive noise could occur during an 
ABS/ASR event. 


3. Sound insulator pad. 
4. Secure rear floor compartment lid. 
5. Negative battery cable. 


SELECTIVE RIDE CONTROL SWITCH 
Figure 6 


Remove or Disconnect 


T, Negative battery cable. 

2. Console trim plate. Refer to SECTION 8C. 
3. SRC and seat switch electrical connectors, 
4, SRC and seat switch assembly. 


Install or Connect 


1. SRC and seat switch electrical connectors. 
2, SRC and seat switch assembly 
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SELECTIVE RIDE CONTROL MODULE 


LEFT REAR STORAGE COMPARTMENT 


MODULATOR VALVE ASSEMBLY 


SRC MODULE CONNECTOR 


HOOK AND LOOP FASTENER 
MS 8756-36 


Tighten 

‘SRC and seat switch assembly screws to 1.8 
N-m (16 Ib. in.) 

3. Console trim plate. 

4. Negative battery cable. 


SHOCK ABSORBER LEAKAGE DIAGNOSIS 


Refer to SECTION 3C for leakage diagnosis. 
SHOCK ABSORBER DISPOSAL 


Refer to SECTION 3C for shock absorber disposal 


information. 
SPECIFICATIONS 

GENERAL SPECIFICATIONS 
SELECTIVE RIDE CONTROL SWITCH Clearance Between Top of Cup 
WITH SEAT ADJUSTER SWITCHES ‘Assembly Retainer and 
SCREW, Top of Selector Gear + 4.5mm (0.178 in.) 
SRC SWITCH ELECTRICAL CONNECTOR Clearance Between Shock 
CONSOLE Absorber Electrical Actuator 

MS 12250-3G Lead and Front Wheelhouse 


Figure 6 - Selective Ride Control Switch Lower Center Panel .... 8mm (0.315 in.) 
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FASTENER TIGHTENING SPECIFICATIONS 


Front Shock Absorber to Lower 

Control Arm Bolts ....- 26N-m(19Ib. ft.) 
Front Shock Absorber to 

Shock Tower Nut ....- 42N-m(31 lb. ft.) 
*Rear Shock Absorber Upper 

Bracket Mounting Bolts . 30N-m (22 Ib. ft.) 
Rear Shock Absorber Lower 

MountingNut ....... 83N-m(61 lb. ft.) 
Selective Ride Control and Seat 
Switch Assembly Screws... 1.8N-m(161b. in.) 


*Vehicle must be at the proper trim height for final 
torque. 
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BLANK 
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SECTION 4 
PROPELLER SHAFT AND REAR AXLE 


Propeller Shaft and 


Universal Joints ..........seeeeeeee Section 44, 


HOD 9.0 savas suinneys nit caansg ses 


Section 4B 


SECTION 4A 
PROPELLER SHAFT AND UNIVERSAL JOINTS 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may 
be used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. 
The correct torque value must be used when installing fasteners that require it. If the above conditions 
are not followed, parts or system damage could result. 


CONTENTS 


General Description . 4A-1 
Universal Joints . 4A-1 
Propeller Shaft. 4-2 

Diagnosis ....... 4a-2 

On-Vehicle Service 4-2 
Pinion Yoke Runo! eme! 4-2 
Propeller Shaft Diagnosis ... 403 
Propeller Shaft Balance Check . 4A-4 

GENERAL DESCRIPTION 
UNIVERSAL JOINTS 


Figures 1 through 3 


The universal joints used on this vehicle are 
basically two Y-shaped yokes connected by a cross 
member called a spider. ‘The spider is shaped like a 
“+", Arms that extend from the spider are called 
trunnions. 

The spider allows the two yoke shafts to operate at 
an angle to each other. When torque is transmitted to 
an angle through this type of joint, the driving yoke 
rotates at a constant speed while the driven yoke 
speeds up and slows down twice per revolution. This 
changing of velocity of the driven yoke increases as the 
angle between the two yoke shafts increases. 

‘On a one-piece propeller shaft this changing 
velocity can be eliminated by arranging two simple 
universal joints so that the two driving yokes are 
rotated 90 degrees to each other. However, the angle 
between the drive and driven yokes must be very 
nearly the same on both joints for this to work. 


Propeller Shaft Balancing 4a-4 
Hose Clamp Method 4A-4 
Driveline Support ... 4A-5 
Propeller Shaft Replacement 4a-6 
Unit Repair . 4a-7 
Universal Joints . 4A-7 
Specifications . 4A-8 
Fastener Tightening 4A-8 
Special Tools .. 4A8 


YOKE 


UNIVERSAL JOINT 


95 7478-4A 
Figure 1 - Simple Universal Joint 


This allows the alternate acceleration and 
deceleration of one joint to be offset by the 
corresponding deceleration and acceleration of the 
second joint, When the two joints do not run at 
approximately the same angle, operation can be rough 
and an objectionable vibration can be produced. 


DAVE GRAHAM ING. - 2017 


ALL RIGHTS RESERVED 


4A-2 PROPELLER SHAFT AND UNIVERSAL JOINTS 


95 7479-48 


Figure 2 - Universal Joints Arranged for Constant 
Velocity 


Universal joints are designed to handle the effects 
of various loads during acceleration. Within the 
designed angle variations the universal joint will 
operate efficiently and safely. When the design angle 
is changed or exceeded, the operational life of the joint 
may decrease. 

The bearings used in universal joints are the 
needle roller type. The needle rollers are held in place 
on the trunnion by round bearing cups. The bearing 
cups are held in the yoke by snap rings. These joints 
are lubricated for life and cannot be lubricated while 
in the vehicle. 


PROPELLER SHAFT 


The propeller shaft is constructed of aluminum 
tubing. The propeller shaft is used to transmit power 
from the transmission output shaft to the differential. 
A universal joint and splined slip yoke are located at 
the transmission end of the shaft, where they are held 
in alignment by a bushing in the transmission rear 
case extension. The spline is lubricated internally by 
transmission lubricant. An oil seal at the 
transmission case extension prevents leakage and 
protects the slip yoke from dust, dirt, and other 
harmful material 

The rear universal joint is attached to the pinion 
yoke at the rear axle by two retainers. 

The propeller shaft requires very little service. A 
service kit, which consists of a spider, with bearing cup 
assemblies and bearing retainers, must be installed on 
the vehicle if a universal joint becomes worn or noisy. 
If it becomes necessary to service a universal joint, the 
entire propeller shaft must be removed from the 
vehicle. 

Since the propeller shaft is a balanced unit, it 
should be kept completely free of undercoating and 
other foreign material which could upset shaft 
balance. 

When reinstalling the propeller shaft, align the 
black paint spot on the propeller shaft 180 degrees 
opposite the yellow paint spot on the pinion yoke. 


This aligns the light side of the propeller shaft with 
the heavy side of the pinion yoke, minimizing residual 
unbalance. Prior to propeller shaft removal, be sure to 
check for the presence of the paint spots. If the paint 
spots are no longer visible, “match mark” the propeller 
shaft to the pinion yoke before removal. 


DIAGNOSIS 


To determine whether the propeller shaft is 
causing a noise or vibration condition, drive vehicle 
through a range of speeds and note speed (vehicle and 
engine) at which noise or vibration is most 
pronounced. Shift transmission into a lower gear 
range and drive vehicle at same engine speed where 
noise or vibration was most pronounced in direct drive. 
Note effect on noise or vibration. 

If the noise or vibration is still present at the same 
engine speed, whether in direct drive or in the lower 


gear range, the propeller shaft is not at fault since the 


propeller shaft speed (RPM) varies. 

If problem decreases or is eliminated, in a different 
gear range but at the same engine speed, check the 
possible causes listed in the “Propeller Shaft 
Diagnosis” chart. 


ON-VEHICLE SERVICE 
PINION YOKE RUNOUT MEASUREMENT 


Tools Required: 
J 8001 Dial Indicator Set 


Measure 


Pinion yoke runout using J 8001 Dial Indicator Set 

or equivalent. Instructions are included with tool. 

Record runout and mark high and low points of 

pinion yoke. 

1. If pinion yoke runout is 0.15 mm (0.006 in.) or less, 
remove pinion yoke balance weight, if used. No 
further action is required. 

2, If pinion yoke runout is over 0.15 mm (0.006 in.), 
but less than 0.28 mm (0.011 in), and balance 
weight is at or near low point of pinion yoke 
runout, no further action is required. If balance 
weight is not at or near low point of pinion yoke 
runout, remove weight. 

3. If pinion yoke runout is over 0.28 mm (0.011 in.), 
but no greater than 0.38 mm (0.015 in), and 
balance weight is at or near low point of pinion 
yoke runout, no further action is required. If 
balance weight is not at or near low point of pinion 
yoke runout, remove weight and reindex pinion 
Yoke until runout is 0.25 mm (0.010 in.) or less. 

If impossible to achieve 0.25 mm (0.010 in.) or less 

runout, install a new pinion yoke and recheck for 0.25 

mm (0.010 in.) or less runout. 
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PROPELLER SHAFT DIAGNOSIS 


CONDITION POSSIBLE CAUSE CORRECTION 
Roughness, vibration or body boom at A. Bent or dented propeller A. Replace propeller shaft. 
any speed. shaft, 
B. Undercoating on propeller B. Clean propeller shaft. 
shaft. 


C. Tire unbalance (48-105 C. Balance or replace as required. 
km/h, 30-65 mph, not 
throttle conscious). 


D. Worn universal joints. D. Replace universal joints. 
E, Burrs or gouges on pinion E. Rework or replace pinion yoke. 
yoke. Check snap ring 
locating surfaces on pinion 
yoke. 
F. Excessive propeller shaft F. Check for missing balance weights 
or pinion yoke unbalance, on propeller shaft. Remove and 


or runout. reassemble propeller shaft to 
: pinion yoke, 180 degrees from 
original position. 
G. Excessive looseness at slip G. Replace damaged parts. 
yoke spline. 


Roughness - above 56 km/h (35 mph) A. Tires unbalanced or worn. A. Balance or replace as required. 
felt and/or heard. 


Leak at front slip yoke. An A. Rough outside surface on A. Replace seal if cut by burrs on 
occasional drop of lubricant leaking _ splined yoke. yoke. | Minor burrs can be 
from splined yoke is normal smoothed by careful use of crocus 
cloth or honing with a fine stone. 
Replace yoke if outside surface is 


rough or burred badly. 
B. Damaged transmission B. Inspect bushing for damage or 
rear oil seal wear and replace transmission 


rear oil seal if required. 
Bring transmission oil up to proper 


level after correction. 

Knock in driveline, clinking noise A. Worn or damaged A. Replace universal joints. 

when vehicle is operated under universal joints. 

floating condition at 16 km/h (10 B. Side gear counterbore in B. Replace differential case and/or 

mph) in gear or neutral. differential worn oversize. side gears as required. 

Ping, snap or click in driveline. A. Loose differential carrier A. Tighten bolts to specified torque. 

Usually occurs on initial load assembly upper or lower 

application after transmission has arm bushing bolts. 

been put into gear, either forward or B. Loose pinion yoke. B, Remove propeller shaft from 

reverse. pinion yoke. Turn 180 degrees 
from its original position and 
reinstall. 
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BEARING SEAL 


UNIVERSAL TRUNNION 


ROUND BEARING CUP 


SNAP (LOCK) RING 


NEEDLE ROLLER 


TUBE YOKE 


SLIP YOKE 


PROPELLER SHAFT 


Figure 3 - Propeller Shaft 


Service replacement pinion yokes are not equipped 
with balance weights and no weights should be added. 
Refer to SECTION 4B for pinion yoke service 
procedures. 


PROPELLER SHAFT BALANCE CHECK 


e@ Raise the vehicle on a twin post hoist so the wheels 
can rotate. See SECTION 0A. 


Remove or Disconnect 
© Rear wheel and tire assemblies. See SECTION 3E. 


Inspect 
@ Propeller shaft and universal joints for mud, 
undercoating or loose fasteners. 
Clean 


© Propeller shaft and universal joints of mud and 
undercoating. 


Tighten 


© Any loose propeller shaft bolts to specifications, 


Important 


© Run the vehicle in gear at the speed where the 

disturbance peaks; observe the intensity of the 

disturbance. 

Stop the engine 

Disconnect propeller shaft from pinion yoke and 
rotate the propeller shaft 180 degrees from the 
original position. 


Install or Connect 


Propeller shaft. 
2. Rear wheel and tire assemblies. 

@ Determine the position which gives the best 
driveline response by road testing the vehicle 
for a final check of the propeller shaft balance. 
If disturbance is worse, return propeller shaft 
to original position and balance shaft. 


PROPELLER SHAFT BALANCING 
Figures 4 through 6 


Hose Clamp Method 
1. Place the vehicle on a twin post hoist so that the 


rear of the vehicle is supported on the rear spindle 
support rods and the rear wheels are free to rotate. 
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REFERENCE MARK - 180° FROM HOSE CLAMP HEADS 
REFERENCE MARK - 90° FROM HOSE CLAMP HEADS 
PROPELLER SHAFT 
BALANCE HOSE CLAMPS 


95 7481-48 


Figure 4- Balance Hose Clamps in Place 


(J propewer sHart 

[E] nose cames 

GB unwersatsownt 
Figure 5 - Rotating Hose Clamps 


95 7482-48 


Remove both rear tire and wheel assemblies and 
install plain or conventional wheel nuts with flat 
side next to brake rotor. 

|. Mark and number propeller shaft at four points, 90 
degrees apart at rear of shaft, just forward of 
balance weight. 
Install two hose clamps on the rear of the propeller 
shaft and slide them rearward until the clamps 
stop at the nearest balance weight welded to the 
tube. Align both clamp heads to any one of the 
four marks made on shaft in Step 2. Tighten the 
clamps. 


NOTICE: Be sure sufficient clearance is 
maintained so that clamp heads do not contact 
floor pan of vehicle. In order to gain sufficient 
clearance, it may be necessary to position the 
clamps over the balance weights. 


Run the vehicle through the speed range to 72-89 
km/h (45-55 mph). Note amount of unbalance. 


CAUTION: Do not run the vehicle higher 
than 89 km/h (55 mph). Stay clear of the 
universal joint and balance weight areas 
to avoid possible personal injury. Do not 
run vehicle on hoist for extended periods 
due to danger of overheating the 
transmission or engine. 


5. Loosen clamps and rotate clamp heads 90 degrees 
to the next mark on shaft. Tighten clamps and 
repeat Step 4. 

6. Repeat Step 5 until vehicle has been run with 
clamp heads located at all four marks on shaft. 

7. Position clamps at point of minimum unbalance. 
Rotate the clamp heads away from each other 45 
degrees (each way from the point of minimum 
unbalance). Run the vehicle and note if unbalance 
has improved. In some cases, it may be necessary 
to use one clamp or possibly three clamps in order 
to obtain a good balance. Replace shaft if three 
hose clamps do not improve the unbalanced 
condition. 

8. Continue to rotate the clamps apart in smaller 
angular increments until the “feel” for balance is 
best. 

9, Reinstall tire and wheel assemblies and road test 
the vehicle for final check of balance. Vibration 
felt in the vehicle on the hoist may not show up in 
a road test, which is the final determining factor. 


DRIVELINE SUPPORT 
Figure 7 


Remove or Disconnect 


aise vehicle and suitably support. 
SECTION 0A. 

2. Upper and lower underbody braces, if equipped. 
Refer to SECTION 10-3. 
Exhaust system as an assembly. 
SECTION 6F. 

4. Propeller shaft. 

5. Support transmission. 

6. Driveline support nuts, bolts and washers. 

7. Driveline support from vehicle. 


Refer to 


2 


Refer to 


bd Install or Connect 


T, Align driveline components. To ensure proper 
alignment of the driveline, a clearance of 45 mm + 
6 mm (1.77 in. + 0.236 in.) must be maintained 
between the top of the support to the underbody 
and a clearance of 28 mm + 6 mm (1.1 in. + 0.236 
in.) from the right side (passenger side of vehicle) 
of the support to the side wall. 

2, Take these measurements directly above and to 
the right of the propeller shaft front yoke. 
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DETERMINE POINT OF IMBALANCE 


HEAVY SPOT 


BALANCE HOSE CLAMPS 


‘ADD HOSE CLAMPS 180° FROM POINT OF IMBALANCE UNTIL THEY BECOME HEAVY SPOT 


ROTATE TWO CLAMPS EQUALLY AWAY FROM EACH OTHER UNTIL BEST BALANCE IS ACHIEVED 


Figure 6 - Positioning Hose Clamps to Achieve Best Balance 


3. Apply sealant to the mating surfaces of the 
transmission housing, differential carrier and 
driveline support. 

Insulator as shown in Figure 7. 

Driveline support on vehicle. 

Driveline support washers, bolts and nuts. 


Po 


Tighten 


© Driveline support bolts at carrier to 80 N-m (59 

Ib. ft.). 

© Driveline support bolts at transmission to 50 

Nem (87 Ib. ft.). 

Remove transmission support. 

Propeller shaft. 

Exhaust system components. 

0. Upper and lower underbody braces, if equipped. 
Refer to SECTION 10-3. 

11. Lower vehicle. 


gees 


PROPELLER SHAFT REPLACEMENT 
Figure 7 


Remove or Disconnect 

Raise vehicle on hoist. See SECTION 0A. 

Upper and lower underbody braces, if equipped. 

Refer to SECTION 10-3 

3. Complete exhaust system as an assembly (VIN P 
engine or VIN J engine). Refer to SECTION 6F. 

4. Suitably support transmission. 


5. Driveline support bolts, washers and nuts. Move 
support aside to gain clearance. 

6. Mark relationship of propeller shaft to pinion yoke 
and disconnect the rear universal joint by 
removing propeller shaft retainers. Tape bearing 
cups to trunnion to prevent dropping and loss of 
roller bearings. 

7. Slide slip yoke from the transmission and remove 
propeller shaft. Watch for oil leakage from 
transmission case extension. 


Inspect 


@ Yoke seal in the transmission case extension. 
Replace if necessary, as described in SECTION 7A 
or SECTION 7B. 


Install or Connect 


T, Propeller shaft by 
transmission extension. 

2, Align propeller shaft with pinion yoke using 
reference marks established in “Removal” 
procedure. If reference marks were not made 
during propeller shaft removal, or if a new 
propeller shaft is being installed, align the black 
paint dot on the propeller shaft as close to 180 
degrees opposite the yellow paint dot on the axle 
pinion yoke, Remove tape used to retain trunnion 
bearing caps. 

3. Trunnion bearing caps to pinion yoke. 


sliding slip yoke into 
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SOUND 
INSULATOR 


SUPPORT 
BEAM 


ta) 
ay de 
7 i 


GR < 


SEALER, 

‘APPLY A BEAD OF SEALER AROUND THE TOP AND BOTTOM MATING SURFACES OF DRIVELINE TO AXLE AND TRANSMISSION 
EXTENSION AT POINTS D AND ALSO TO THE CAVITY AROUND THE BOLTS AT POINTS E. USE URETHANE IN CAULKING KIT 
(PIN 963067) OR EQUIVALENT. 


INSULATOR 
REMOVE INSULATOR WITH FLAT BLADE SCRAPER AND CLEAN SURFACE. INSTALL INSULATOR BY REMOVING THE 
BACKING ON THE INSULATOR AND PRESSING THE INSULATOR AS SHOWN IN VIEW C TO OBTAIN ADHESION TC 
SUPPORT BEAM. TRIM OFF ANY OVERHANG. 


DRIVELINE SUPPORT FRONT WASHER HEX SELF-LOCKING NUT PROPELLER BOLT 


SELF-LOCKING NUT REAR AXLE CARRIER PROPELLER SHAFT 
DRIVELINE SUPPORT HEX BOLT ‘TRANSMISSION EXTENSION HOUSING 


WASHER PROPELLER SHAFT RETAINER 95 7484-44, 


Figure 7 - Driveline Support installation 


4. Propeller shaft retainers and bolts. loosen or damage dust seals. If dust seals are loose or 
damaged, entire universal joint must be replaced. 


Important 


© For reassembly purposes, indicate front of 


Tighten 


© Propeller shaft bolts to 24 N-m (18 Ib. ft.) 
5. Driveline support, see “Driveline Support” in 


Vehicle Service,” in this section, for proper propeller shaft by scribing line on transmission 
installation procedure end of shaft and on yoke. 

6. Exhaust system components 

7. Upper and lower underbody braces, if equipped. | Remove or Disconnect 
Refer to SECTION 10-3, Shap rings 

8. Lower vehicle. 


Important 


If snap ring does not readily snap out of the 
p the end of the b lightl 

grooves, tap the end of the bearing cap lightly 

Fourece th raat é to relieve the pressure against the snap ring. 


UNIT REPAIR 


2. Support the propeller shaft in a horizontal position 


‘The universal joints are: of the extended-life in line with the base plate of a press. Place the 
design; however, when these joints are disassembled, ‘uiiversel jeint od’ the lower ear of the propeller 
repack bearings and lubricate reservoir at end of shalt jake w'sdpeotted ona 1-l/B4e: sock: 


trunnions with chassis lubricant. Use care not to 
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Press the lower bearing cap out of the yoke ear 
using a pusher against the upper bearing cup. 

3. Rotate the propeller shaft and press the remaining 
bearing cap out of the yoke. 

4. Remove spider from yoke. 


Install or Connect 


T, One bearing cap part way into one side of the yoke 
and turn this yoke ear to the bottom. 

2. Spider into yoke so that the trunnion seats freely 
into bearing cap. 

3. Opposite bearing cap part way, making sure both 


SPIDER BEARING CAP trunnions are started straight and true into the 
aring caps. 

[2] seat LS} SNarame 4. Press against opposite bearing caps, working the 

Z] searines 95 7495-44 spider all of the time to check for free movement of 


the trunnions in the bearing caps. If there seems 
to be a hang-up, stop pressing and recheck needle 
bearings. One or more of the bearings has 
probably been tipped under the end of the 
trunnion. 

5. As soon as one bearing cap snap ring retainer 
groove clears the inside of the yoke, stop pressing 
and install snap ring into place. 

6. Continue to press until the opposite snap ring can 
be installed into place. If difficulty is encountered, 
strike the yoke firmly with a hammer to aid in 
seating the snap rings. This springs the yoke ears 
slightly. 

7. Assemble the other half of the universal joint in 
the same manner. 


PRESS PUSHER SPECIFICATIONS 
UNIVERSAL JOINT SOCKET ge vag-4n 
Figure 9- Bearing Cap Removal Using Press, FASTENER TIGHTENING 


Propeller Shaft Bolts 

Driveline Support 
Bolts at Carrier .... 

Driveline Support Bolts 
at Transmission 


24. N-m (18 Ib. ft.) 


80 N-m (59 Ib. ft.) 


50 N-m (37 Ib. ft.) 


[ seaninc car [2] seiner 
(2) trunnion 9S 7487-48 


48001 


DIAL INDICATOR SET 
95 7488-40 


Figure 11 - Special Tools 


Figure 10 - Bearing Cap Partially Inserted 
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SECTION 4B 
REAR AXLE 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may 
be used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. 
The correct torque value must be used when installing fasteners that require it. If the above conditions 
are not followed, parts or system damage could result. 


CONTENTS 


General Description ......... 48-1 
Limited-Slip Rear Axle .. 48-1 

Pre-Repair Investigation and Diagnosis 48-1 
Rear Axle Noise Diagnosis 48-3 
Bearing Diagnosis 48-5 

On-Vehicle Service 48-6 
Rear Wheel Shaft . 48-6 
Differential Carrier and Cover . 48-7 
Axle Yoke Oil Seal ....... 48-8 
Propeller Shaft Pinion Yoke Seal 48-9 

Unit Repair 48-10 
Disassembly of Rear Axle Assembly 48-10 
Yoke Shaft Seal and Bearing 

Replacement . 48-12 
Drive Pinion and Pinion Yoke 48-13 
Pinion Bearings and Oil Seal 48-13 
GENERAL DESCRIPTION 
LIMITED-SLIP REAR AXLE 
Figure 1 


The service procedures in this section cover the 
Dana Models 36 (7.875 inch ring gear axle) and Model 
44((8.5 inch ring gear axle). Both rear axle differential 
carriers and differential carrier covers are constructed 
of cast aluminum. 

The Model 36 axle is used in vehicles with an 
automatic transmission, while the Model 44 is used in 
vehicles with a manual transmission. 

‘The rear axles are of the independent suspension 
type where the differential carrier housing is mounted 
to the vehicle frame. The carrier cover and driveline 
support are attached to the differential carrier. 
Torque is transmitted through universal joints and 
rear wheel shafts to the wheels. 

‘The internal components of the differential carrier 
are of conventional design, incorporating a hypoid 
gear set with an overhung pinion supported on two 
preloaded, tapered roller bearing assemblies, and a 
differential assembly supported on tapered roller 
bearings. Pinion mounting distance adjustments are 
made through the use of shims, as are the differential 


Differential Bearing 
Ring Gear ... 
Differential Case . 
Differential Case Set Up . 
Setting Pinion Depth 


Pinion Gear Depth Adjustment . 48-19 
Drive Pinion Installation . 48-21 
Verity Pinion Depth . 48-22 
Adjustment Summary . 48-22 
Ring Gear ... 48-23 
Rear Axle Case . 48-24 
Differential Carrier Bushings . 48-26 
Rear Axle Identification Chart 48-27 


Rear Axle Specifications . 
Special Tools 


bearing preload and backlash adjustments. The 
differential side gears drive two splined yokes which 
are retained laterally by snap rings located on the 
yoke splined end. The yokes are supported on needle 
bearings pressed into the carrier, adjacent to the 
differential side bearings. A lip seal, pressed in 
outboard of the bearings, prevents oil leakage and dirt 
entry. 

The differential cover is bolted to the carrier and 
provides accessibility to the internal parts. The filler 
plug is located on the right side of the differential 
carrier housing. 


PRE-REPAIR INVESTIGATION 
AND DIAGNOSIS 


Figures 2 through 4 


When a rear axle is suspected of being noisy, it is 
advisable to make a thorough check to determine 
whether the noise originates in the tires, road surface, 
front or rear wheel bearings, engine, transmission, or 
rear axle assembly. Noise which originates in other 
places can easily be mistaken for rear axle noise and 
cannot be corrected by adjustment or replacement of 
parts in the rear axle assembly. 
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4B-2 REAR AXLE 


DIFFERENTIAL CARRIER 


RING AND PINION GEARS 


INNER PINION BEARING AND CUP 


PINION DEPTH SHIM 
PINION BEARING PRELOAD SHIMS 
OUTER PINION BEARING AND CUP 
THRUST WASHER 


PINION YOKE SEAL 
PINION YOKE SEAL DUST SHIELD 
PINION YOKE 


WASHER 
PINION NUT 


DIFFERENTIAL CARRIER COVER 


DIFFERENTIAL CARRIER COVER 
BOLT 


REAR AXLE VENTILATOR 
DIFFERENTIAL CARRIER BUSHING 
SIDE BEARING CAP BOLT 

SIDE BEARING CAP 

SIDE BEARING AND CUP 

SIDE BEARING SHIMS 

RING GEAR BOLT 

DIFFERENTIAL CASE 

PINION SHAFT 

PINION SHAFT RETAINER 
THRUST WASHER 


PINION GEAR 


YOKE (AXLE) SHAFT SNAP 
RING RETAINER 


SIDE GEAR 
CLUTCH PACK PLATES 

CLUTCH PACK DISCS 

DISHED SPACER 

CLUTCH PACK RETAINER CLIP 
YOKE (AXLE) SHAFT 

YOKE (AXLE) SEAL DUST SHIELD 
YOKE (AXLE) SEAL 

YOKE (AXLE) BEARING 
LUBRICANT FILLER PLUG. 
LUBRICANT IDENTIFICATION TAG 


MS 8953-48 


Figure 1- Rear Axle Components (Models 36 and 44) 
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REAR AXLE NOISE DIAGNOSIS 


PROBLEM 


PROBABLE CAUSE 


1. Noise is the same in drive or coast. 


A. Road noise. 
B. Tire noise. 
C. Front wheel bearing noise. 


2. Noise changes on a different type of road. 


Road noise. 
Tire noise. 


3. Noise tone lowers as vehicle speed is 
lowered. 


Tire noise. 
Worn bearings. 
Worn gear set. 


4. Similar noise is produced with vehicle 
standing and driving. 


Engine noise. 
‘Transmission noise 


5. Vibration. 


Tire unbalance. 
Worn universal joint in propeller shatt. 

Rough rear wheel bearing. 

Unbalanced or damaged propeller shaft. 
Mis-indexed propeller shaft at pinion yoke. 
Pinion yoke runout too great or lost balance 
weight. 


pevopp|op|omp | mp 


6. Noise most pronounced on turns. 


A. Differential side gear and pinion. 


7. A continuous low pitch whirring or A. Pinion bearing. 
scraping noise starting at relatively low 
speed. 
8. Drive noise, coast noise or float noise. A. Ring and pinion gear. 
9. Clunk on acceleration or deceleration. A. Worn differential shaft in case. 
10. Grunt on stops. A. No grease in propeller shaft slip yoke. 
11. Groan in forward or reverse. A. Wrong rear axle lubricant in differential. 
12. Chatter on turns. A. Wrong rear axle lubricant in differential. 
B. Clutch plates worn. 
13. Clunk or knock on rough road operation. A. Excessive end play of yoke shafts to 


differential shaft. 
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TOE 


CONCAVE SIDE (COAST) 


CONVEX SIDE (DRIVE) 


RING GEAR 


95 7047-48 


tA, 


iT 77 oesneo parrenw 
7} PIN CENTER OF 


ING GEAR TOOTH 


HIGH FACE CONTACT 
INCREASE PINION 
‘SHIM THICKNESS. 

MOVES LARGER DIAMETER 
‘Or PION IN TOWs 
CENTER OF RING GEAR 


RING GEAR CENTERLINE 


TOE CONTACT 

INCREASE BACKLASH, 

te aeae oer 
Powako Meee 


Figure 3- Gear Tooth Contact Pattern 
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REAR AXLE 4B-5 


WEAR (MINOR) 


LIGHT PATTERN ON RACES AND 
ROLLERS CAUSED BY FINE ABRASIVES. 


CLEAN ALL PARTS AND HOUSINGS. 
CHECK SEALS AND REPLACE BEARINGS 
IF ROUGH OR NOISY. 


REPLACE SHAFT IF DAMAGED. 


INDENTATIONS 


‘SURFACE DEPRESSIONS ON RACE AND 
ROLLERS CAUSED BY HARD PARTICLES 
(OF FOREIGN MATERIAL. 

CLEAN ALL PARTS AND HOUSINGS. 
CHECK SEALS AND REPLACE BEARINGS. 
IF ROUGH OR NOISY. 


REPLACE SHAFT IF DAMAGED. 


Ci 


MISALIGNMENT 


REPLACE BEARING AND MAKE SURE 
RACES ARE PROPERLY SEATED. 


REPLACE SHAFT IF BEARING 
OPERATING SURFACE DAMAGED. 


REAR AXLE BEARING DIAGNOSIS 


WEAR (MAJOR) 


HEAVY PATTERN ON RACES AND 
ROLLERS CAUSED BY FINE ABRASIVES. 


CLEAN ALL PARTS AND HOUSINGS. 
CHECK SEALS AND REPLACE BEARINGS 
I ROUGH OR NOISY. 


REPLACE SHAFT IF DAMAGED. 


SINGLE EDGE PITTING 


FLAKING OF SURFACE METAL 
RESULTING FROM FATIGUE, USUALLY 
‘AT ONE EDGE OF RACE AND ROLLERS. 


REPLACE BEARING ~ CLEAN ALL 
RELATED PARTS. 


REPLACE SHAFT IF DAMAGED. 


FRETTAGE 


‘CORROSION SET UP BY SMALL 
RELATIVE MOVEMENT OR PARTS WITH 
NO LUBRICATION. 

REPLACE BEARING. CLEAN RELATED. 
PARTS. CHECK SEALS AND CHECK FOR 
PROPER FIT AND LUBRICATION. 


REPLACE SHAFT IF DAMAGED. 


Figure 4- Bearing Diagnosis 


BRINELLING 
SURFACE INDENTATIONS IN RACEWAY 
‘CAUSED BY ROLL EITHER UNDER 
IMPACT LOADING OR VIBRATION WHILE 
THE BEARING IS NOT ROTATING. 


REPLACE BEARING IF ROUGH OR NOISY. 
REPLACE SHAFT IF DAMAGED. 


DOUBLE EDGE PITTING 


FLAKING OF SURFACE METAL 
RESULTING FROM FATIGUE, USUALLY 
‘AT BOTH EDGES OF RACE AND 
ROLLERS. 


REPLACE BEARING ~ CLEAN ALL 
RELATED PARTS. 


REPLACE SHAFT IF DAMAGED. 


SMEARS 


‘SMEARING OF METAL DUE TO SLIPPAGE. 
SLIPPAGE CAN BE CAUSED BY POOR 
FITS, LUBRICATION, OVERHEATING, 
OVERLOADS OR HANDLING DAMAGE. 


REPLACE BEARINGS, CLEAN RELATED 


PARTS AND CHECK FOR PROPER FITS 
‘AND LUBRICATION. 


95 7049-48 
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4B-6 REAR AXLE 


REAR SPRING 
KNUCKLE 


‘SUSPENSION KNUCKLE 
DIFFERENTIAL CARRIER ASSEMBLY 
TIE ROD 


Ms 0955-48 
Figure 6 - Tie Rod End to Knuckle 


ON-VEHICLE SERVICE 


REAR WHEEL SHAFT 
Figures 5 through 8 


Remove or Disconnect 


Raise vehicle and suitably support. Refer to 

SECTION 0A. 

2. Rear transverse spring from knuckle. Refer to 
SECTION 3D. 

3. Tie rod end from knuckle. Refer to REAR 
SECTION 3D. 

4. Spindle rod mounting bracket at differential 
carrier. Refer to SECTION 3D. 

5. Rear wheel shaft universal joint retainers at both 
the spindle and yoke shaft ends 

6. Push outward on tire and wheel assemblies while 

supporting rear wheel shaft. 


T 


3. 


4. 


SUSPENSION KNUCKLE 
DIFFERENTIAL CARRIER ASSEMBLY 
SPINDLE SUPPORT ROD Ms 8956-48 


‘SUSPENSION KNUCKLE 
DIFFERENTIAL CARRIER 
ASSEMBLY 


SPINDLE SUPPORT ROD 
MS 8958-48 
Figure 8 - Spindle Support Rod (VIN J Engine) 


Rear wheel shaft. 


Install or Connect 

‘Rear wheel shaft into differential 

Rear wheel shaft universal joint retainers and 
retaining bolts. 


Tighten 

© Rear wheel shaft universal joint retainer 
retaining bolts to 35 N-m (26 lb. ft.). 

Spindle rod mounting bracket to differential 

carrier. 


Tighten 


© Spindle rod mounting bracket bolts to 80 N-m 
(59 Ib. ft). 
Tie rod end into knuckle. Washer and nut. 
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5. Complete exhaust system as an assembly. Refer to 
SECTION 6F. 

6. Rear transverse spring from vehicle. Refer to 
SECTION 3D. 

7, Exhaust hangers. Refer to SECTION 6F. 

8. Spindle rod bracket bolts, spindle rod bracket, and 
spindle rod from carrier. 

9. Both tie rod ends from knuckles. 

10. Rear wheel driveshaft universal joint retainers 
from yoke shafts at the differential. While 
supporting the rear wheel shaft, push outward on 
the tire and wheel assemblies to disengage 
retainers from yoke shafts, 2 

DIFFERENTIAL CARRIER Seni aeactk 1. uae relationship of propeller shaft to pinion 
REAR SPRING SPRING INSULATOR 12. Propeller shaft retainers at pinion yoke. Push 
Ms'895 22. propeller shaft forward into transmission and tie 

Figure 9 - Rear Spring to Differential Carrier shaft to driveline support. 
‘ 13. Support the differential carrier and cover with a 

Tighten Garectieslen jack. 
© Tie rod nut to 45 N-m (33 Ib. ft.) to align slotin 14. Differential carrier cover retaining bolts at frame 
nut with hole in stud. Install cotter pin. brackets. 

5. Spring to knuckle. Bolt, insulator, spacer and nut. 15, Support the transmission. 

Tighten nut until slot in nut aligns with hole in 16. Driveline support retaining bolts at front of 


bolt. Insert cotter pin. 
6. Lower vehicle. 


DIFFERENTIAL CARRIER AND COVER 


differential carrier. 


Install or Connect 


Peres panda T Position differential carrier cover assembly onto 

: 2. Apply sealant GM P/N 9636067 or equivalent to 

Remove or Disconnect driveline support and differential carrier. Refer to 
Raise vehicle and suitably support. Refer to SECTION 4A. 

SECTION 0A. 3. Driveline support retaining bolts at front of 


2. Spare tire. 

3. Spare tire cover. 

4. Upper and lower underbody braces, if equipped 
Refer to SECTION 10-3. 


COVER TO BODY ATTACHMENT 


differential carrier cover. 


CARRIER TO SUPPORT BEAM 


Figure 10 - Differential Carrier Cover Attachments 
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ne 


10. 


1 


12. 
13. 


4. 
1b. 


Adjust 


© Clearance between top of driveline support 
and tunnel before tightening bolts. Refer to 
SECTION 4A. 


By} Tighten 


© _ Driveline support retaining bolts to 80 N-m (60 
Ib. ft). 


Differential carrier cover retaining bolts at frame 
brackets. 


Tighten 


© Differential carrier cover retaining bolts 
Refer to Figure 63 for proper torques and 
tightening sequence. 
Align marks on propeller shaft and pinion yoke. If 
reference marks were not made during propeller 
shaft removal, or if a new propeller shaft is being 
installed, be sure to align the black paint dot on 
the propeller shaft as close to 180 degrees opposite 
the yellow paint dot on the axle pinion yoke. 
Propeller shaft trunnions into pinion yoke. 
Propeller shaft universal joint retainers onto 
pinion yoke. 


Tighten 


© Propeller shaft trunnion retainer bolts to 24 
N-m(18 lb. ft). 

Wheel shaft trunnions into yoke shafts. 

Rear wheel driveshaft universal joint retainers 

onto yoke shafts. 


Tighten 


@ Retainer bolt to 35 N-m (26 Ib. ft.). 
Tie rod ends into knuckles. Washer and nut. 


Tighten 


@ = Tie rod nut to 45 N-m (33 Ib. ft.) to align slot in 
nut with hole in stud. Install cotter pin. 


. Mounting bracket onto carrier. 


Tighten 


© Mounting bracket bolts to 80 N-m (60 Ib. ft.) 
Position leaf spring onto vehicle. 
Exhaust system hangers and nuts. 


Tighten 
© Exhaust system hanger nuts to 17 N-m (13 Ib, 
ft). 


Exhaust system as an assembly. 
Upper and lower underbody braces on vehicles 
equipped with convertible tops. 


Adjust 


Refer to SECTION 10-3 for upper and lower 
underbody brace installation and torque 
specifications. 

16. Spare tire cover. 
17. Spare tire. 
18. Fill the rear axle with the specified lubricant. 

Refer to SECTION OB. 


FI Adjust 
e Rear suspension alignment as necessary. 
Refer to SECTION 3A. 
19. Lower vehicle. 


AXLE YOKE OIL SEAL 
Figures 11, 14, and 21 


Tools Required: 
J 26988 Yoke Seal Installer 
J 35511 Yoke Seal Installer 
J 8592 Long Driver Handle 


Remove or Disconnect 


‘aise vehicle and suitably support. Refer to 
SECTION 0A. 

2, Tire and wheel assemblies. Refer to SECTION 3E. 

3. Upper and lower underbody braces, if equipped. 
Refer to SECTION 10-3. 


4. Exhaust system as an assembly. Refer to 
SECTION 6F. 
5. Rear transverse spring from knuckle. Refer to 


SECTION 3D. 

6. Tie rod end (axle outer socket) from knuckle. 

7. Spindle rod bracket from differential carrier. 

8. Support differential. 

9. Carrier outer support bolts. 

10. Remove carrier cover and drain lubricant. 

11. Axle from axle shaft yoke. 

12. Snap ring from axle shaft yoke and remove axle 
shaft yoke. 


Inspect 

@ Axle shaft yoke for wear in the seal contact 
area. Replace if worn or damaged. 

Axle shaft yoke seal by prying. 


Important 

© Use caution when inserting the pry bar into 
the yoke shaft opening being careful not to 
damage the yoke shaft bearing assembly. 


1 


= 
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MODEL 36 MODEL 44 


In.fenem Color Ine 


050/1.27 PLAIN .075/1.91 RED 


.055/1.40 


BLUE .080/2.03 PURPLE 


.060/1.52 YELLOW .085/2.16 PINK 


065/1.65 GREEN .090/2.29 PLAIN 


.070/1.78 ORANGE .095/2.41 BLUE 


.075/1.91 RED -100/2.54 ‘YELLOW 


-080/2.03 PURPLE -105/2.67 WHITE 


1102.79 ORANGE 


> 


Figure 11 - Axle Yoke Snap Ring Chart 


Clean 


@ Seal bore in the differential carrier. 


Install or Connect 
"New yoke shaft seal using J 26938 for Model 36 


axle or J 35511 for Model 44 axle and J 8592. 
Yoke shaft and snap ring into differential carrier. 


fa Measure 


© Ifa new yoke shaft is being installed, yoke 
shaft end play should be checked. Correct end 
play is 1145 mm + .1015 mm (.0045 in. + 
.004 in.). End play is adjusted by varying the 
snap ring thickness. 

Axle assembly to axle yoke shaft. 

Differential carrier cover and gasket. 


Tighten 

© Differential carrier cover bolts. Refer to 
Figure 63 for proper torques and tightening 
sequence 

Carrier outer support retaining bolts. 


Al Tighten 


© Differential carrier outer support retaining 
bolts to 80 N-m (60 Ib. ft.). 

Remove differential support. 

Spindle rod bracket. 


PINION FLANGE REMOVER, J 8614-01 
PROPELLER SHAFT PINION YOKE 
PINION FLANGE SHOULDER BOLTS 


95 7293-48 
Figure 12 - installing Pinion Nut and Washer 


Tighten 


@ Spindle rod bracket nut to 80 N-m (60 Ib. ft.). 
8. Tie rod end (outer axle socket) to knuckle. 


ighten 
© Tie rod end nut to 45 N-m (33 Ib. ft.) 

9. Rear transverse spring. 

10. Exhaust system as an assembly. 

11. Upper and lower underbody braces, if equipped. 
Refer to SECTION 10-3. 

12. Refill differential with lubricant. 

13. Tire and wheel assemblies. 

14. Lower vehicle. 


PROPELLER SHAFT PINION YOKE SEAL 
Figures 12, 22, and 49 


Tools Required: 
J8614-01 Pinion Flange Holder 
J 36413 Pinion Oil Seal Installer (Model 36) 
J. 34179 Pinion Flange Shoulder Bolts 
3.35503 Pinion Oil Seal Installer (Model 44) 
J 37163 Pinion Flange Nut Socket 


Remove or Disconnect 


T, Raise vehicle and suitably support. 
SECTION 0A. 

2. Upper and lower underbody braces, if equipped. 
Refer to SECTION 10-3. 

3, Exhaust system as an assembly. 
SECTION 6F. 

4, Loosen driveline support beam. 

5. Propeller shaft. Refer to SECTION 4A. 

6. Pinion nut and yoke using tool J 8614-01, J 34719 
and J 37163. 


Refer to 


Refer to 
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134162-4 


DIFFERENTIAL CARRIER 


95 7055-48 


Figure 13 - Differential Carrier on J 34162-A 


YOKE SHAFT 
SNAP RING 


Figure 14- Removing Yoke Shafts 


DIFFERENTIAL 
CARRIER 


95 7056-48 


Inspect 

Pinion yoke seal area for wear. 
worn or damaged. 

7. Pinion seal by prying. 


Important 


© Use caution when inserting the pry bar into 
the pinion seal area being careful not to 
damage the carrier or the thread area of the 
pinion. 


Replace if 


Clean 


@ Seal bore area of the differential carrier. 


Install or Connect 


Pinion seal using tool J 34163 for Model 36 axle or 
J. 35503 for Model 44 axle. 

2. Pinion yoke and new pinion nut using tool 
J 8614-01, J 34179, J 37163. 


1 


Tighten 
© Pinion nut to 271 N-m (200 Lb. ft.) on Model 36 
axle or 339 N-m (250 Ib. ft.) on Model 44 axle. 
3. Propeller shaft 
4, Driveline support beam. 


Bl Tighten 


© Driveline support beam bolts to 50 N-m (37 Ib. 
ft.) 


5, Exhaust system as an assembly. 

6. Upper and lower underbody braces, if equipped. 
Refer to SECTION 10-3. 

7. Refill differential as needed. 

8. Lower vehicle 


UNIT REPAIR 


DISASSEMBLY OF REAR AXLE ASSEMBLY 
Figures 13 through 18 


Tools Required: 
J 34162-A Holding Fixture 
J.3289-20 Carrier Holding Fixture-Bench 
Mount 
J 24385-01 Axle Housing Spreader 
J 2485-20 Axle Housing Spreader Adapters 
J 8001 Dial Indicator Set 


Clean 


Rear axle assembly prior to disassembly. 


Remove or Disconnect 

T. Differential carrier cover retaining bolts and 
cover. Drain lubricant. 

2. Bolt differential carrier to holding fixture 
J 34162-A and then mount J 24162-A in to 
J 3289-20. 

3. Snap rings retaining yoke shafts in differential 
carrier. 


Important 


© Tag snap rings to indicate from which side 
they were removed. Snap rings come in seven 
sizes and colors for Model 36 (7.875 inch axle) 
and eight sizes and colors for Model 44 (8.5 
inch axle) 


4. Yoke shafts. 


Inspect 


© Yoke shafts for wear in seal contact area. 
Replace if worn or damaged. 

Differential bearing caps. Note matched letters 

stamped on the caps and carrier. 
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434162-A 424385-01 


DIFFERENTIAL CARRIER BEARING CAP 


DIFFERENTIAL CARRIER 
DIFFERENTIAL CASE 


BEARING CAP SCREW 


95 7329-48 


98 7209-48 
Figure 18 - Removing Differential Case 


SPREADER J 24385-01 
ADAPTERS J 24385-20 


DIFFERENTIAL CARRIER 


YOKE SHAFT SEAL 
BEARING AND SEAL REMOVER 

4135509 (8.5 in. AXLE)- 134171 (7.875 in. AXLE) 
HANDLE J 8592 


DIFFERENTIAL CARRIER 95 7058-48 


95 7290-48 


‘CARRIER SPREADER DIFFERENTIAL 
32438501 CARRIER 

HOUSING SPREADER GAGE DIAL INDICATOR 
338178 SET 9S 7059-48, 


Figure 17 - Spreading Differential Carrier 


DIFFERENTIAL CARRIER 


BEARING INSTALLER - 135510(8.5 in. AXLE)- 
434172 (7.875 in. AXLE) 95.7291-48 


Figure 20 - Installing Yoke Shaft Bearing 
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48-12 REAR AXLE 


PINION FLANGE REMOVER, J 8614-01 
PROPELLER SHAFT PINION YOKE 
PINION FLANGE SHOULDER BOLTS 


DIFFERENTIAL CASE 
YOKE SEAL INSTALLER - J35511(8. XLE), 
426938 (7.875 in. AXLE) 95 7292-48 


95 7293-48 


Figure 21 - Installing Yoke Shaft Seal 


Figure 22 - Removing Pinion Yoke Nut 


6. Mount the carrier spreader J 24385-01 plus axle 
housing spreader adapters J 24385-20 to the 
carrier. 

7. Dial indicator J 8001. 


& Measure 


© Carrier spread using dial indicator as shown. 


Important 


© Donot spread carrier over 0.25 mm (0.010 in.). 


8. Differential case from carrier by prying with two 


pry bars. 
© Disconnect spreader after case has been 
removed. 
Important 
© Use caution when installing or removing PROPELLER SHAFT PINION YOKE 


spreader to avoid damage to any machined 
surfaces. Mark or tag bearing cups to indicate 


PINION FLANGE REMOVER - J 8614-01 


side from which they were removed. DiceERRATIAL CARER 
YOKE SHAFT SEAL AND BEARING HOLDING FIXTURE -1 36162-A 
REPLACEMENT 


i HOLDING FIXTURE - BENCH MOUNT, J 3289-20 
Figures 19 through 21 g 7a0da 


Tools Required: Figure 23 - Removing Pinion Yoke 


J 35509 Yoke Bearing and Seal Remover 
(Model 44) 

J 8592 Long Driver Handle 

J 35510 Yoke Bearing Installer (Model 44) 
J 35511 Yoke Seal Installer (Model 44) 

J 34171 Yoke Seal and Bearing Remover 
(Model 36) 

J 34172 Yoke Bearing Installer (Model 36) 
J 26938 Yoke Seal Installer (Model 36) 


Remove or Disconnect 

‘Yoke shaft seal and yoke shaft bearing assembly 

using J 34171 (7.875 inch axle) or J 35509 (8.5 inch 
axle), J 8592 and a hammer. 

2. Discard seal and bearing. 


Clean 


© Bearing and seal bore in the carrier using a 
standard metal cleaning solvent 
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Al 


DIFFERENTIAL CARRIER 
REMOVER - 135501 (8.5 i 
3.29385 (7.875 in. AXL 


95.7295-48 
jon Inner Bearing Cup 


Figure 24 - Removing Pi 


Install or Connect 


‘New yoke shaft bearing assembly using J 34172 

(7.875 inch axle) or J 35510 (8.5 inch axle), J 8592, 
and a hammer. Lubricate bearings with hypoid 
lubricant. 

2. Apply a light coat of hypoid lubricant on the lip of 
yoke shaft seal. 

3. Yoke shaft seal using J 26938 (7.875 inch axle) or 
J 35511 (8.5 inch axle) and J 8592. 


DRIVE PINION AND PINION YOKE 
Figures 22 and 23 


Tools Required: 
J 8614-01 Pinion Flange Holder 
J 22602-01 Drive Spindle Remover 
3.34179 Pinion Flange Shoulder Bolts 


Remove or Disconnect 


Hold pinion yoke with J 8614-01 and J 34179. 
Pinion yoke nut and washer. 
Pinion yoke using J 8614-01, 
J 8614-03. 


re 
2. 
3. 


J 22602-01 and 


@ Pinion yoke for wear in seal contact area. 
Replace pinion yoke if any wear is noted. 
4. Pinion by tapping with a rawhide or heavy duty 
plastic hammer. Support the pinion with your 
hand to prevent the pinion from being damaged. 


Important 
© On the spline end of the pinion, there are 
pinion bearing preload shims. These may stick 
to the outer bearing. Be sure to collect all 
these shims and keep them together since they 
will be used later during assembly. 


DIFFERENTIAL CASE 


REMOVER - 3 35502 (8.5 in. AXLE) - 
129359 (7.875 in. AXLE) 


Figure 25 - Removing Pinion Outer Bearing Cup 


95 7296-48 


PRESS 


INNER BEARING REMOVER 
38612 B (8.5 in. AXLE) 
334165 (7.875 in. AXLE) 


Figure 26 - Removing Pinion Inner Bearing 


If shims are damaged, replace with new ones. 
Shims are available in various thicknesses. 
Refer to “Rear Axle Specifications” in this 
section. 


PINION BEARINGS AND OIL SEAL 
Figures 24 through 26 


Tools Required: 
J. 23129 Pinion Oil Seal Remover 
J 29358 Inner Pinion Bearing Cup Remover 
(Model 36) 
J 35501 Pinion Inner Bearing Cup Remover 
(Model 44) 
18592 Long Driver Handle 
J 29359 Outer Pinion Bearing Cup Remover 
(Model 36) 
J. 35502 Pinion Outer Bearing Cup Remover 
(Mode! 44) 
J 34165 Pinion Bearing Cone Remover 
(Model 36) 
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ADAPTER PLUG - | 8107 2 


DIFFERENTIAL CASE 


REMOVER - J 34108 A (8.5 in. AXLE) - 
134108 (7.875 in. AXLE) 


95 7298-48 
Figure 27 - Removing Differential Bearing 
J. 8612-B Rear Pinion Bearing Cone Remover 


(Model 44) 
J 6125-1B Slide Hammer 


Remove or Disconnect 


Pinion oil seal with J 23129 and J 6125-1B. 
Discard seal. 

Pinion outer bearing and thrust washer. 

Pinion inner bearing cup using J 29358 (7.875 inch 
axle) or J 35501 (8.5 inch axle) and J 8592. 


er 


Important 
e Donot nick carrier bore. 


Turn nose of carrier down. 
Pinion outer bearing cup using J 29359 (7.875 inch 
axle) or J 35502 (8.5 inch axle) and J 8592. 


oe 


Important 
‘Do not nick carrier bore. 


6. Pinion inner bearing from pinion using J 34165 
(7.875 inch axle) or J 8612-B (8.5 inch axle). 


DIFFERENTIAL BEARING 
Figure 27 


Tools Required: 
J 34168 Differential Side Bearing Remover 
(Model 36) 
J 34108-A Differential Side Bearing Remover 
(Model 44) 
J 8107-2 Side Bearing Puller Plug 


YOKE SHAFT 


NOT TO EXCEED 
69.85mm (2.750 in.) 


“4 TT “ 


Z| <a 


RING GEAR 
DIFFERENTIAL CASE 9S 7300-48 


Figure 29 - Removing Ring Gear 


Important 


@ It is recommended that when bearings are 
removed, regardless of mileage, they are to be 
replaced with new bearings. 


Remove or Disconnect 

Differential bearings, using J 34168 (7.875 inch 

axle) or J 34108-A (8.5 inch axle), J 8107-2 anda 
press. 

2. Wire the shims, bearing cup and bearing cone 
together, and identify if they were removed from 
the ring gear side or its opposite side. 


Important 


© If shims are damaged, replace with new ones 
at time of assembly. Shims are available in 
thicknesses shown in “Rear Axle 
Specifications” in this section. 
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RING GEAR 
Figures 28 and 29 


Remove or Disconnect 


T, Place one of the yoke shafts, which was removed 
from the differential assembly, into a vise. 
‘Tighten the vise firmly. The spline end of the shaft 
is not to exceed 69.85 mm (2.750 in.) above the top 
of the vise. This will prevent the shaft from fully 
entering into the side gear and causing 
interference with the step plate during 
disassembly of pinion gears, etc. Caution should 
be used that the vise jaws do not contact the yoke 
shaft splines or any machined surfaces. 

2. Position the differential on the yoke shaft with the 
ring gear bolts facing up. This will serve as a 
holding device to remove the ring gear and the 
internal parts of the case. 


NOTICE: Place shop towels over the vise to 
prevent any damage during disassembly of the 
ring gear. 


3. Ring gear bolts. 


Important 


© Whenever the ring gear bolts are removed, 
they should be replaced with new ones. 


4. Ring gear by tapping the ring gear with a rawhide 
or heavy duty plastic hammer to free it from the 
case, 


Important 


© Be sure to support ring gear while tapping to 
prevent the ring gear from falling on the vice. 


5. Differential case and ring gear from yoke shaft. 


DIFFERENTIAL CASE 
Figures 30 through 39 


Tools Required: 
3.34174 Positraction Unloading Tool 
5.34501 Positraction Service Adapter 
J. 8592 Long Driver Handle 


Remove or Disconnect 

‘Reposition differential case onto yoke shaft. 

Lock pin from differential shaft using a punch. 
Differential shaft using hammer and punch. Place 
shop towel behind case to prevent differential 
shaft from dropping out of case. 


1 
2, 
3. 


DIFFERENTIAL CASE 


DIFFERENTIAL PINION SHAFT LOCK PIN 
DIFFERENTIAL SHAFT 


95 7301-48 


334174 


DIFFERENTIAL CASE 


POSITRACTION SERVICE 
ADAPTER - J 34501 


95 7302-48 
Figure 31 - Rotate Gear Using J 34501 


Assemble 


‘The adapter plate of J 34174 to the bottom 

differential side gear. 

B, Threaded adapter plate to top differential side 
gear. Thread forcing screws into threaded 
adapter until it becomes centered into the 
bottom adapter plate. 

C. Tighten foreing screw until tight enough to 
collapse dished spacers and allow looseness 
between side and pinion gears. 

Both pinion gear thrust washers using a shim 

stock of 0.51 mm (0.020 in.) or equivalent tool to 

push out washers. 

Relieve tension of dished spacers by loosening 

forcing screw. 


Adjust 


¢ You may have to adjust the forcing screw 
slightly to allow the case to rotate. 
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DIFFERENTIAL PLATE 
DIFFERENTIAL DISC 
DISHED SPACER 
SIDE GEAR 


95 7306-48 


Figure 32 - Removing Thrust Washer 


a 


134178 


334501 49592 


POSITRACTION UNLOADING TOOL- J 34174 


PINION GEAR DIFFERENTIAL CASE 
95.7304-48 


95 7307-48 


DIFFERENTIAL CASE 


DIFFERENTIAL CASE SIDE GEAR 


CLUTCH PACK 95 7305-48 PRON SEAR. 95 7308-48 


Figure 34 - Removing Clutch Pack Figure 37 - Installing Pinion Gear 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


DIFFERENTIAL CASE 


‘THRUST WASHER 


ROLL FIN HOLE 
CASE MUST BE STAKED AT END TO RETAIN ROLL PIN 
DIFFERENTIAL PINION SHAFT LOCK PIN. 

[EJ ovrrenennia case 

3 | DIFFERENTIAL SHAFT 


95731048 
Figure 39 - Installing Differential Shaft 


6. Assemble J 34501 onto J 8592. Insert into 
differential shaft hole of case. Pull on handle and 
rotate case until pinion gears can be removed. 

7. Pinion gears. 

8, Hold side gear top clutch pack with one hand and 
remove positraction unloading tools. 

9. Topside gear and clutch pack. 


REAR AXLE 4B-17 


Important 


© Keep the stack of plates and discs intact and in 
exactly the same position while they are being 
removed. 


10. Case from yoke shaft. Turn case with flange or 
ting gear side up to allow side gear and clutch pack 
to be removed from case. 

11. Differential plate retainer from both clutch packs 
to allow separation of the plates and discs. 


Important 


© Keep the discs and plates in the same order as 
they were removed. 


Inspect 


@ Plates and discs. If any one disc or plate in either 
stack shows evidence of excessive wear or scoring, 
the complete stack is to be replaced on both sides. 

© Side gears and pinion gears. The gear teeth of 
these parts should be checked for extreme wear 
and possible cracks. The external teeth of the side 
gear, which retain the concentric groove discs, 
should also be checked for wear or cracks. 

©  Ifreplacement of one gear is required due to wear, 
etc., then both side gears, pinion gears, and thrust 
washers are to be replaced. 

« Differential shaft. If excessive wear is evident, the 
differential shaft should be replaced. 

@ Differential plate retainers. If wear is evident on 
any one of the differential plate retainers, all four 
retainers must be replaced. 

© Differential case. If scoring, wear or metal pickup 
is evident on the machined surfaces, replacement 
of the case is necessary. 


Install or Connect 


Lubricate thrust face of side gears, plates and dises 
with the proper limited slip rear axle lubricant. 

2. Plates and discs in exactly the same position as 
they were removed, regardiess of whether they are 
new or original. Be sure the lubricant used is of 
specified type. 

3. Differential plate retainer to ears of plates. 


Important 


© Make sure both retainers are completely 
seated on ears of plates. 


4. Clutch pack and side gear into bottom side gear 
bore, Make sure clutch pack stays assembled to 
side gear splines, and that retainers are 
completely seated into pockets of case. 
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Important 


© Toprevent clutch pack from falling out of case, 
hold clutch pack in place by hand while 
repositioning case on bench. 


5. Other side gear and clutch pack. Make sure clutch 
pack stays assembled to side gear splines, and 
retainers are completely seated into pockets of 
case. 

6. Hold clutch pack in position and insert J 34174. 
Tighten forcing screw into bottom adapter to hold 
both clutch packs in position. 

7. With tools assembled to case, position case on yoke 

shaft by aligning splines of side gear with those of 

shaft. Tighten forcing screw to compress clutch 
packs in order to provide clearance for pinion 
gears. 

Pinion gears. 

While holding gears in place, insert J 34501 with 

J 8592 in differential shaft hole of case. Pull on 

J 8592 and rotate case, allowing gears to turn. 

Make sure that holes in pinion gears align with 

holes in case. 


cd 


Adjust 


Tt may be necessary to adjust tension on 

forcing screw to rotate case. 

10. Lubricate spherical washers and assemble into 
case. Use a small screwdriver to push washers into 
place. Remove tools. 

11. Position differential shaft in case and drive in with 
hammer. Be sure retaining pin hole of differential 
shaft is properly aligned to allow installation of 
retaining pin. Be sure that thrust washers and 
differential pinion gears are aligned with the 
differential case. Install new retaining pin to 
proper depth using a punch. Stake retaining pin at 
both ends of case. 


DIFFERENTIAL CASE SET UP 
Figures 40 and 41 


Tools Required: 
1.34170 Side Bearing Preload Master Bearings 
(Model 36) 

335505 Side Bearing Preload Master Bearings 
(Model 44) 


Install or Connect 


T, Master differential bearings using J 34170 (7.875 
inch axle) or J 35505 (8.5 inch axle) to case. 


Important 


Remove all nicks, burrs, dirt, etc., from hubs to 
allow master bearings to rotate freely. 


MASTER SIDE BEARINGS - J 35505 (8.5 in. AXLE) 
134170 (7.875 in. AXLE) 


DIFFERENTIAL CASE 


‘9S 7311-48 
Figure 40- Installing Master Bearings 


334178 


434162-0 


T] DIFFERENTIAL CASE 
2] DIALINDICATOR - 38001 
[3] oirrenentiaL cannien 


Figure 41 - Reading the Indicator 


Differential case into carrier (less pinion). Mount 
a dial indictor to supporting fixture and locate tip 
of indicator on machined surface of differential 
ring gear flange face. Force differential assembly 
as far as possible toward indicator. With force still 
applied, set indicator at zero. Indicator should be 
capable of a minimum of 5.06 mm (0.200 in.) 
travel. 

Force differential assembly as far as it will go in 
opposite direction. Repeat these steps until the 
same reading is obtained. 


Measure 

© Record the reading of the indicator. This 
amount, in shims, will be included in the final 
assembly shim stacks to establish differential 
bearing preload and ring gear backlash. 

After making sure the readings are correct, 

remove indicator and differential assembly from 

carrier, 
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PINION GEAR 
RING GEAR 


Figure 42 - Ring and Pinion Identification 


PINION PRELOAD SHIMS 


PINION POSITION SHIM 


109.52mm (4.31 
100.08mm (3.940 in. - 7.875 in. AXLE) 


8.50 in, AXLE) 


CENTERLINE OF RING GEAR 


95.7314-48 


Figure 43 - Pinion Depth and Preload Shims 


SETTING PINION DEPTH 
Figures 42 and 44 


Ring gear and pinions are supplied in matched sets 
only. Matching numbers on both pinion and ring gear 
are etched for verification. If a new gear set is being 
used, verify the numbers on each pinion and ring gear 
before proceeding with the assembly. 

‘The distance from the centerline of the ring gear to 
backface of the pinion is 100.08 mm (3.940 in.) for the 
7,875 inch axle and 109.52 mm (4.312 in.) for the 8.5 
inch axle. 


On the button end of each pinion there is etched a 
plus (+) number, a minus (-) number, or a zero (0), 
which indicates the best running position for each 
particular gear set. The position of the pinion is 
controlled by the thickness of the shim between the 
inner pinion bearing and the pinion head. 

Example: If a pinion is etched +3 (m+8), this 
pinion would require a 0.08 mm (0,003 in.) thinner 
shim than a pinion etched “0”. If a pinion is etched -3 
(m-8), we would want to add a 0.08 mm (0.003 in.) 
thicker shim than would be required by a pinion that 
is etched “0”. 

If the old ring and pinion set is to be reused, 
measure the old shim and replace with a new shim of 
the same thickness. To change the pinion position, 
shims are available in thicknesses shown in 
“Specifications” in this section. 

Ifa new gear set is used, notice the plus (+), minus 
(0 or zero (0) etching on both the old and new pinion 
and adjust the thickness of the new shim pack to 
compensate for the difference between these two 
pinion etchings. The shim change chart is helpful for 
determining this change. 

Example: If the old pinion is etched +2 (m+5) 
and the new pinion is etched -2 (m-5), then add 0.10 
mm (0.004 in.) to the original shim stack thickness in 
order to install the new pinion at proper position. 


PINION GEAR DEPTH ADJUSTMENT 
Figures 45 through 48 


Tools Required: 
J 8608 Rear Pinion Bearing Cup Installer 
(Model 44) 

J 7818 Inner Bearing Cup Installer 
(Model 36) 

J 7817 Outer Bearing Cup Installer 
(Model 36) 

J 8611-01 Front Pinion Bearing Cup Installer 
(Model 44) 

J 23597-8 Side Bearing Disc (Model 36) 
J. 23597-1 Arbor 

J 8001 Dial Indicator Set 

J 5590 Pinion Bearing Cone Installer 
(Model 36) 

J. 36512 Pinion Inner Bearing Installer 
(Model 44) 

J 35506-A Pinion Setting Adapter Kit 
(Model 44) 

J.21777-43 Stud Assembly 

J 34175 Pinion Setting Gage (Model 36) 
J 8592 Long Driver Handle 


Important 


© Be sure that all carrier bores are free from all 
nicks, dirt, or any other contaminates. 

@ Make certain all gage tools and carrier parts are 
clean. 
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957315-48 


135506-2 
DIsc(2) 4 23597-8 

REQ’  DISC(2) REQ’D 
MODEL 44 — MODEL 36 


134}62-A 


7.8611 (8.5 in. AXLE) 
1.7817 (7.875 in. AXLE) 


[ED DIFFERENTIAL CARRIER 95-794 


Figure 45 - Installing Pinion Inner Bearing Cup 


MODEL 36 
1355063 
MODEL 44 


1.8608 (8.5 in. AXLE) 
417818 (7.875 in. AXLE) 


INNER PINION BEARING 
INNER PINION BEARING RACE 


OUTER PINION BEARING 
OUTER PINION BEARING RACE 


1/2 in, DIAMETER S.A.E. FLAT WASHER 
Ms 8962-48 


Figure 47 - Pinion Depth Gage Assembly 


DIFFERENTIAL CARRIER 
Figure 46 - Installing Pinion Outer Bearing Cup 
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AXLE) 
. AXLE) 


[7] PINION INNER BEARING 
[2] Pion cear 


Figure 48 - Installing Pinion Inner Bearing 


Install or Connect 


Pinion inner bearing cup using J 7818 (7.875 inch 

axle) or J 8608 (8.5 inch axle) and J 8592. 

2. Outer bearing cup using J 7817 (7.875 inch axle) or 
J. 8611-01 (8.5 inch axle) and J 8592. 

3. Lubricate pinion bearings liberally with specified 
rear axle lubricant and install pinion bearings to 
bearing cups. 

4, Pinion depth gage assembly. Use the same pinion 

bearings that will be used in final assembly. 


Tighten 
@ Nut on pinion depth gage assembly until it 
requires 1.13 N-m (10 Ib. in.) to rotate the 
assembly. Rotate assembly through several 
revolutions to seat bearing. Recheck torque 
required to rotate assembly. 

5. Place J 23597-8 (7.875 inch axle) or J 35506-8 (8.5 
inch axle) side bearing discs onto J 23597-1 and 
install the assembly into carrier. Tap discs lightly 
with plastic hammer to seat. 


Al Tighten 


© Side bearing caps onto discs until slight 
resistance is felt when rotating arbor. 

6. Position gage plunger onto proper gaging step of 
gage block (Model 36 step for 7.875 inch axle or 
Model 44 step for 8.5 inch axle). 

7. J 8001 dial indicator to the arbor post. Push the 
dial indicator down until needle rotates 
approximately 3/4 turn clockwise. Tighten dial 
indicator in this position. 

8. Rotate gage shaft slowly back and forth until dial 
indicator reads the greatest deflection. At point of 
greatest deflection, set dial indicator to zero. 
Repeat rocking action of gage shaft to verify gage 
setting. 


REAR AXLE 48-21 


9. After zero setting is obtained, rotate gage shaft 
until dial indicator plunger does not touch gage 
block. 

|. Record dial indicator reading. Example: If pointer 
moved counterclockwise 1.7 mm (0.067 inch) to a 
reading of 0.84 mm (0.033 inch), this indicates a 
shim thickness of 0.84 mm (0.038 inch). 

. This reading indicates the shim thickness that is 

required for a pinion that is etched with a zero (0) 

on the pinion head. If pinion being installed has a 

plus (+) or a (-) etching, then a shim thickness 

adjustment is required. Example: If a pinion is 
etched “+3”, then 0.08 mm (0.003 inch) less shim 

thickness is required; subtract 0.08 mm (0.003 

inch) from indicator reading. If a pinion is etched 

“3”, then 0.08 mm (0.003 inch) more shim 

thickness is required; add 0.08 mm (0.003 inch) to 

indicator reading. 

Remove pinion depth gage assembly. 


1 


Ss 


L 


1 


® 


Measure 
‘Shim with micrometer to ensure proper thickness. 


Assemble 

© Shim and pinion inner bearing on pinion. Place 
bearing installer J 5590 (7.875 inch axle) or 
J 35512 (8.5 inch axle) over pinion shaft and drive 
bearing and shim until completely seated on 
thrust face of pinion. 


DRIVE PINION INSTALLATION 
Figures 49 through 51 


Tools Required: 
J 34163 Pinion Oil Seal Installer (Model 36) 
J. 35503 Pinion Seal Installer (Model 44) 
J. 8614-01 Pinion Flange Holder 


bd Install or Connect 


T. Lubricate inner and outer bearings by applying a 
small amount of specified rear axle lubricant on 
rollers of bearing cone. 

2. Outer pinion preload bearing and thrust washer 

into carrier. 

Apply light coat of oil to lip of new pinion seal. 

Seal into carrier using J 34163 (7.875 inch axle) or 

J 35503 (8.5 inch axle). 

5. Preload shims, which are equal in thickness to 
original shim stack, onto pinion. 

6. Pinion into carrier. 

7. Pinion yoke onto spline of pinion by tapping yoke 
onto pinion and using J 8614-01. 

Pinion washer and new pinion nut. 


al Tighten 


e Pinion nut to 270 N-m (200 Ib. ft.) on Model 36 
to 339 N-m (250 Ib. ft.) on Model 44. 


at cd 
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1.35503 (8.5 in AXLE) 
1/5503 (7.875 in. AXLE) 


DIFFERENTIAL CARRIER 


95 7320-68 


1614.01 


A | IN. LB. TORQUE WRENCH 
[1] pinion voxe 


95 7322-48 
jon Rotating Torque Measurement 


Figure 51- 


9. Using a Ib. in, N-m torque wrench, pinion rotating 
torque should read 2.82 N-m (26 lb. in.) (7.875 inch 
axle) or 3.39 N-m (30 Ib. in.) (8.5 inch axle), with 
new bearings. 


Important 


‘To increase preload, remove shims; to decrease 
preload, add shims. 


Verify Pinion Depth 
Figure 52 


After the differential has been properly assembled, 

the pinion position can be easily verified. 

1. Paint the ring gear teeth with a marking 
compound on both the drive and coast side. 

2. With a large screwdriver or similar tool between 
the carrier casting and differential case flange, 
rotate drive gear one complete revolution in both 
directions. 


Adjustment Summary 


A Adjust 


© Decreasing backlash moves the ring gear closer to 
the pinion. 
Drive pattern (convex side of gear) moves slightly 
lower and toward the toe. 
Coast pattern (concave side of gear) moves lower 
and toward the toe. 
@ Increasing backlash moves the ring gear away 
from the pinion. 
Drive pattern moves slightly higher and toward 
the heel. 
Coast pattern moves higher and toward the wheel. 
Thicker pinion position shim, with the backlash 
constant, moves the pinion closer to the ring gear. 
Thicker pinion position shim, with the backlash 
constant, moves the pinion closer to the ring gear. 
Drive pattern moves deeper on the tooth (flank 
contact) and slightly toward the toe. 
Coast pattern moves deeper on the tooth and 
toward the heel. 
© Thinner pinion position shim, with the backlash 
constant, moves the pinion further from the ring 
gear. 
Drive pattern moves toward the top of the tooth 
(face contact) and toward the heel. 
Coast pattern moves toward the top of the tooth 
and slightly toward the toe. 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


PATTERN INTERPRETATION 
(RING GEAR) 


COAST SIDE 
TOE HEEL 


DRIVE SIDE 


HEEL TOE 


REAR AXLE 4B-23 


NORMAL OR DESIRABLE PATTERN. THE DRIVE PATTERN 
‘SHOULD BE CENTERED ON THE TOOTH. THE COAST PATTERN 
SHOULD BE CENTERED ON THE TOOTH, BUT MAY BE SLIGHTLY 
TOWARD THE TOE. THERE SHOULD BE SOME CLEARANCE 


BETWEEN THE PATTERN AND THE TOP OF THE TOOTH. 


BACKLASH CORRECT. THINNER PINION POSITION SHIM. 


REQUIRED. 


BACKLASH CORRECT. THICKER PINION POSITION SHIM 
REQUIRED. 


PINION POSITION SHIM CORRECT. DECREASE BACKLASH. 


PINION POSITION SHIM CORRECT. INCREASE BACKLASH. 


95 7323-48 


Figure 52 - Verify Pinion Position 


RING GEAR 
Figures 53 through 55 


Tools Required: 
3.34170 Side Bearing Preload Master Bearings 
(Model 36) 

J 35505 Side Bearing Preload Master Bearings 
(Model 44) 

J8107-2 Side Bearing Puller Plug 

J 25299 Differential Side Bearing Installer 
(Model 36) 

J 35508 Differential Side Bearing Installer 
(Model 44) 

J 8592 Long Driver Handle 

8001 Dial Indicator Set 


ka} Important 


@ Be sure flange face of differential case is free of 
nicks and burrs. 
Install or Connect 
T, Ring gear to differential case using new ring gear 
bolts. Draw bolts up alternately and evenly. 
Tighten 
Ring gear bolts to 109 N-m (80 Ib. ft.). 


THREAD STUDS 


[1] ans cear 
[Z] birrenentiaL case FLANGE 


9S 7324-48 


Figure 53 - Installing Ring Gear 


2. Install master differential bearings using J 34170 
(7.875 inch axle) or J 35505 (8.5 inch axle) onto 
case. 


Important 


© Remove all nicks, burrs, dirt, etc., from hubs to 
allow master bearings to rotate freely. 


3. Place differential assembly into carrier. 
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38001 
334162-0 


) ovrerentiat case 
95 7325-48 


[1] birrerentia caRmien 
[2] ne cear 


35508 (8.5 in. AXLE) 
5299 (7.875 in. AXLE) 


2 


18107-2 


DIFFERENTIAL SIDE 


DIFFERENTIALSIOE [3] DFFERENTIAL CASE 


95 7326-48 
Figure 55 - Installing Differential Bearing 


Important 


© Bearing caps must be installed with retaining 
bolts finger tight in order to obtain an accurate 
reading. 


4, Set up dial indicator as previously shown. Refer to 
“Differential Case Set Up” in this section. 

8. Force differential assembly away from pinion gear 
until it is completely seated against cross bore face 
of the carrier. With force still applied to case, place 
tip of dial indicator on flat, machined surface of 
case, if available, or on head of a ring gear screw, 
and set indicator at zero (0) 

6. Gently force ring gear to mesh with pinion gear. 
Rock ring gear to make sure gear teeth are 
meshed. Repeat this procedure several times until 
same reading is obtained each time. 


Important 


Be sure indicator reads zero (0) each time the 
ring gear is brought back into contact with the 
pinion. This reading, minus 0.15 mm (0.006 
in.) for preload and backlash adjustment, will 
be the necessary amount of shims between 
case and differential bearing on the ring gear 
side. 


7. Remove dial indicator and differential case from 

carrier. Remove master bearings from case. 

Place differential case onto J 8107-2. 

Required amount of shims to ring gear side hub as. 

determined. 

10. Place bearing on hub of differential case. Use 
bearing installer J 25299 (7.875 inch axle) or 
J 35508 (8.5 inch axle) and handle J 8592 to seat 
bearing. 


oe 


Important 


© The adapter is used to prevent possible 
damage to hubs while assembling bearings. 


11. Remaining shims of total shim pack onto hub 
opposite of ring gear. Add an additional 0.38-0.51 
mm (0.015-0.020 in.) for the 7.875 inch axle or 
0.20-0,30 mam (0.008-0.012 in.) for the 8.5 inch axle 
to remaining shims. This should give correct 
backlash and differential bearing preload. 
Assemble differential bearing as described above. 


REAR AXLE CASE 
Figures 56 through 59 


Tools Required: 
J 24385-01 Axle Housing Spreader 
J 8001 Dial Indicator Set 
- J 34178 Carrier Spreader Gage Adapter 


Install or Connect 
1. J 24385-01, J 8001 and J 34178 to carrier. 


Important 


Do not spread the carrier over 0.25 mm (0.010 
in.). 


Remove J 8001 and J 34178. 

Lubricate and assemble differential bearing cups 
to differential bearing. 

4. Differential assembly into carrier. Use a rawhide 
or heavy duty plastic hammer to seat differential 
assembly into cross bore of carrier. 


er 
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324385-01 


138162-A 


TE] DeFrenenTiac carne DUFERENTIAL 


2] BEARING CaP SCREW 95.7329-48 


DIFFERENTIAL CARRIER ee 


Figure 56 - Spreader and Indicator to Differential Figure 58 - Installing Bearing Cap 
Carrier 


MODEL 36 MODEL 44 
tim Color Intra Color 
.050/1.27 PLAIN .075/1.91 RED 
.055/1.40 BLUE .080/2.03 PURPLE 
060/152 | YELLOW 085/2.16 PINK 
0651.65 GREEN 0902.28 PLAIN 
$5 7320-48 .070/1.78 | ORANGE .095/2.41 BLUE 
Figure 57 - Installing Case to Differential Carrier 
.075/1.91 RED 100/2.54 YELLOW 
Important 
rien ,080/2.03 PURPLE 105/267 WHITE 
@ Care should be taken to avoid nicking the 
teeth of ring gear or pinion during assembly. 1102.73 


5. Bearing caps and bolts. 


Important 95 7330-48 


© Make sure that the letters stamped on the caps Figure 59- Snap Ring Chart 
correspond in both position and direction of 
letter stamped into carrier. Important 


© Backlash tolerance is 0.15 mm (0.006 in.) to 


al Tighten 0.23 mm (0.009 in.) and cannot vary more than 
@ Bearing cap bolts to 60 N-m (45 Ib. ft.) for the 0.03-0.04 mm (0.001-0.0015 in.) between 
7.875 inch axle or 85 N-m (63 Ib. ft.) for the 8.5 points checked. 
inch axle. © High backlash is corrected by moving some 


shims from opposite side of case to ring gear 

Measure side, thus moving ring gear closer to pinion. 
© Low backlash is corrected by moving some 
shims from ring gear side of case to opposite 
side, thus moving ring gear away from pinion. 


ing gear and pinion backlash in three equally 
spaced points with J 8001. 
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6. Yoke shaft bearing assembly and yoke shaft seal 
using J 33509, J 8592 and a hammer 

7. Inner axle shafts into carrier. Assemble snap 
rings onto shafts. 


Measure 
End play of inner axle shafts, 


ia] Important 


@ = The correct end play is 0.013 mm (0.0005 in.) 
minimum to 0.216 mm (0.0085 in.) maximum. 
Snap rings come in seven sizes and colors for 
Model 36 (7.875 inch axle) and eight sizes and 
colors for Model 44 (8.5 inch axle). 


Clean 
© Mating surfaces of cover and carrier. 

8. Apply a continuous 1/4 in. bead of sealant GM P/N 
1052914, 1052917 or equivalent to mating 
surfaces. 

9. Position cover and gasket onto carrier. 

10. Cover retaining bolts. 


Tighten 
© Differential carrier cover retaining bolts. 
Refer to Figure 63 for proper torques and 
tightening sequence. 


Important 


‘To verify pinion depth, refer to “Verify Pinion 
Depth’ in this section. 


5341975 
334397- 


saaid7a 
Grey 
ies] 


[7A] irreReNTIAL CARRIER BUSHING REMOVAL 
[LE] DirrenenTiat. CARRIER BUSHING INSTALLATION 
(22) oirrerenTiAL CARRIER COVER 


334197-4 


jure 60 - Carrier Bushings 


DIFFERENTIAL CARRIER BUSHINGS 
Figure 60 


Tool Required: 
J 34197 Differential Cover Bushing Remover 
and Installer 


Remove or Disconnect 

Receiver J 34197-1, bolt, bearing and washer onto 

flange side of bushing (rear side). 

2. Remover J 34197-3 over bolt until seated on 
bushing (front side). 


3. Long nut J 34197-5 onto bolt. 


Tighten 


© Bolt while holding long nut until bushing is 
pressed out. 


Install or Connect 

‘Bolt, bearing and washer onto installer J 34197-2. 
Install onto bushing (flange end) and then place in 
position (rear side). 

2. Receiver J 34197 onto bolt (front side). 

3. Long nut J 34197-5 onto bolt. 


Tighten 


© Bolt while holding long nut until bushing is 
flush. 


41341971 


1.30197-2 


MS 8960-48 
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REAR AXLE 4B-27 


DANA PART NO. 


COVER 


RING GEAR BUSHING 
SIZE COLOR 


MODEL 36 
7.875" (7-7/8") 
AUTOMATIC 
TRANSMISSION 
ONLY 
MODEL 44 
8.5" (8-1/2") 

6 SPD. MANUAL 
TRANSMISSION ONLY 


0001 48.¥-RA 


Figure 62 - Rear Axle Identification Chart 
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4B-28 REAR AXLE 


MODEL 36 AND 44 COVER BEAM TO CARRIER TIGHTENING SEQUENCE 


MODEL 36 


[moo | cigs 
vt 


MODEL BOLT POSITION 
ean ie 


Ms 9521-48 


Figure 63 - Differential Carrier Cover Torques and Tightening Sequence 
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REAR AXLE 4B-29 


[ee [en [we | on 


COVER BEAM TO CARRIER ae REFER TG FIGURE 
BEARING CAP 

RING GEAR 

PINION” 

FILLPLUG 

TRUNNION STRAP (PINION) 

TRUNNION STRAP (YOKE) 

DIFFERENTIAL COVER TO BODY 

‘SUPPORT BEAM TO TRANSMISSION 

DRIVELINE SUPPORT TO CARRIER 


PINION ROTATING TORQUE 
a 


mOOEL se [woos | 


PINION PRELOAD SHIM 
SIZES 
(FOR PINION ROTATING TORQUE 
START WITH 
2.28 mm (.090 in.) 


SIDE BEARING 


PRELOAD SHIM SIZES 


PINION DEPTH SHIM SIZES 


Ms 8987-48 


Figure 64 - Rear Axle Specifications 
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4B-30 REAR AXLE 


4335511 


xe) 


18612-8 330108-A 18107-2 36125-1B 


7? )ee@ 47 O @ = 


434501 335505 38001 18611-01 38608 435503 


4 23597-8 (MODEL 36) 
135506-A (MODEL 44) C)) a3 & 


135508 329358 529359 


3} Fo) Fea 


434172 134165, 134168 


334175) 
(MODEL 36) 
(MODEL 44) 


4134175: 


321777-43 Yj 335512 3.25299 


Ms 8986-48 
Figure 65 - Special Tools 7 
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REAR AXLE 4B-31 


SPECIAL TOOLS 


33289-20 HOLDING FIXTURE-BENCH MOUNT 
35590 PINION BEARING CONE INSTALLER (MODEL 36) 
36125-18 SLIDE HAMMER 

37817 OUTER BEARING CLIP INSTALLER (MODEL 36) 

17818 INNER BEARING CLIP INSTALLER (MODEL 36) 

38001 DIAL INDICATOR SET 

38107-2 SIDE BEARING REMOVER PLUG 

38592 LONG DRIVER HANDLE 

38608 REAR PINION BEARING CLIP INSTALLER (MODEL 44) 
48611-01 FRONT PINION BEARING CLIP INSTALLER (MODEL 44) 
18612-8 PINION INNER BEARING CONE REMOVER (MODEL 44) 
1.8614-01 PINION FLANGE HOLDER 

424777-43, ‘STUD ASSEMBLY -BOLT 

422602-01 DRIVE SPINDLE REMOVER 

4123129 PINION OIL SEAL REMOVER 

4235971 ARBOR 

123597-8 SIDE BEARING DISC (MODEL 36) 

124385-01 CARRIER SPREADER 

124385-20 CARRIER SPREADER ADAPTERS 

425299 DIFFERENTIAL SIDE BEARING INSTALLER (MODEL 36) 
126938 ‘YOKE SEAL INSTALLER (MODEL 36) 

129358 INNER PINION BEARING CLIP REMOVER (MODEL 36) 
329359 OUTER PINION BEARING CLIP REMOVER (MODEL 36) 
134108-A DIFFERENTIAL SIDE BEARING REMOVER (MODEL 44) 
334162-0 HOLDING FIXTURE 

334163 PINION OIL SEAL INSTALLER (MODEL 36) 

534165 PINION BEARING CONE REMOVER (MODEL 36) 
334168 DIFFERENTIAL SIDE BEARING REMOVER (MODEL 36) 
334170 SIDE BEARING PRELOAD MASTER BEARINGS (MODEL 36) 
334171 ‘YOKE SEAL AND BEARING REMOVER (MODEL 36) 
334172 ‘YOKE BEARING INSTALLER (MODEL 36) 

134174 POSITRACTION UNLOADING TOOL 

134178 CARRIER SPREADER GAGE ADAPTER 

334179 PINION FLANGE SHOULDER BOLTS 

134197 DIFFERENTIAL COVER BUSHING REMOVER AND INSTALLER 
334501 POSITRACTION SERVICE ADAPTER, 

4.35501 INNER PINION BEARING CUP REMOVER (MODEL 44) 
4.35502 ‘OUTER PINION BEARING CUP REMOVER (MODEL 44) 
1.35503 PINION SEAL INSTALLER (MODEL 44) 

4135505 SIDE BEARING PRELOAD MASTER BEARINGS (MODEL 44) 
4135506-A, PINION SETTING ADAPTOR KIT 

135508 DIFFERENTIAL SIDE BEARING INSTALLER (MODEL 44) 
135509 ‘YOKE BEARING AND SEAL REMOVER (MODEL 44) 
435510 YOKE BEARING INSTALLER (MODEL 44) 

335511 YOKE SEAL INSTALLER (MODEL 44) 

135512 INNER PINION BEARING INSTALLER (MODEL 44) 


Figure 66 - Special Tool Legend 
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Rear Disc Brakes .. 


BRAKES WITH ACCELERATION SLIP REGULATION (ASR) 5-1 


BRAKES 


CAUTION: When servicing brake parts, do not create dust by grinding, sanding brake 
linings, or by cleaning brake parts with a dry brush or compressed Many brake 
parts contain asbestos fibers which can become airborne if dust is created during 
servicing. Breathing dust containing asbestos fibers may cause serious bodily harm. A 
water dampened cloth or water based solution should be used to remove any dust on 
brake parts. Equipment is commercially available to perform this washing function. 
These wet methods will prevent asbestos fibers from becoming airborne. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 
Brakes with Acceleration Slip Vacuum Booster System .......eseeeeeeeee 5D1 
Regulation (ASR) . 1.5. Antilock Brake System (ABS) with 
Master Cylinder 5A Acceleration Slip Regulation (ASR) . . SEZ 
Front Disc Brakes . . 5B1 Parking Brake 7 oF 


a ore ae: 
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BRAKES WITH ACCELERATION SLIP 
REGULATION (ASR) 
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Bleeding Brake Hydraulic System 5-10 
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Manual Bleeding ....000..e0008 5-10 

Brake Hydraulic System 5-12 

Pressure Bleeding 5-13 


GENERAL DESCRIPTION 
FLUID AND FLUID HANDLING 
Substandard or Contaminated Brake Fluid 


NOTICE: Use only DOT-3 brake fluid from a 
clean, sealed container. Do not use any fluid from 
a container which is wet with water. Do not use 
DOT-5 silicone brake fluid. Improper brake fluid, 
mineral oil or water in the fluid may cause the 
brake fluid to boil or the rubber components to 
deteriorate. 


e If piston cups are swollen, the rubber parts have 
deteriorated. This deterioration may also be 
identified by observing swollen master cylinder 
cover diaphragms. 

e Ifrubber deterioration is evident, disassemble all 
hydraulic parts and wash with alcohol. Dry parts 
with dry unlubricated compressed air before 
assembly to keep alcohol out of the system. 
Replace all rubber parts in the system, including 
hoses. Check for fluid on the linings. If excessive 
fluid is found, replace the lining. 

© If master cylinder piston seals are satisfactory, 
check for leakage or excessive heat conditions. If 
condition is not found, drain fluid, flush with 
brake fluid, fill and bleed the system. 


Flushing The Brake System 


NOTICE: Use only DOT-3 brake fluid from a 
clean sealed container. Do not use any fluid from a 
container which is wet with water. Do not use 
DOT-5 silicone brake fluid. Improper fluid could 
result in damage to components. 


It is recommended that the complete hydraulic 
system be thoroughly flushed with clean brake fluid 
when new parts are installed in the hydraulic system. 

The system must be flushed if there is any doubt 
about the grade of fluid in the system or if fluid has 
been used which contains the slightest trace of mineral 
oil. All rubber parts that have been used with a 
contaminated fluid must be replaced. 

‘Approximately one quart of fluid is required to 
flush the hydraulic system. 
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Master Cylinder Prime Pipe 5-13 
Brake Hydraulic System 5-14 
Specifications ....... 5-14 
General Specifications . 514 
Fastener Tightening Specifications . 5-14 
Special Tools 5-15 


PROPORTIONER VALVE 


Refer to SECTION 5A for information on the 
proportioner valve. 


‘WARNING/INDICATOR LAMP OPERATION 
“Brake” 


The brake system uses a signal red “BRAKE” 
warning lamp located in the instrument panel. When 
the ignition switch is in the “START” position, the 
“BRAKE” warning lamp should cone “ON.” It should 
go “OFF” when the ignition switch returns to the 
“RUN” position. 

The following conditions will 
“BRAKE” warning lamp: 

1. Parking brake applied. The lamp should be 
“ON” when the parking brake is applied and 
the ignition switch is “ON.” 

2, Warning switch detects a malfunction. Refer 
to “Warning Switch” in this section. 

3. Master cylinder fluid reservoir low. The 
“SERVICE ASR” and “SERVICE ABS” lamps 
will also illuminate until the reservoir is filled 
to the proper level. 


ABS/ASR 


activate the 


There are five status indicator lamps used with the 
ABS/ASR system. They are all amber and are located 
in the DIC. 

@ “ASR ACTIVE” - indicates the ASR system is 
currently influencing rear wheel acceleration slip. 

e “ABS ACTIVE” - indicates the ABS system is 
currently in a wheel-lock control condition. 

© “ASR OFF” - Indicates the acceleration slip 
regulation (ASR) system has been turned “OFF.” 

© “SERVICE ABS” - indicates a condition present in 
the ABS system which requires service. 

© “SERVICE ASR’ - indicates a condition present in 
the ASR system which requires service. 

The red “BRAKE” warning lamp is also connected 
to the fluid level warning switch, which affects 
ABS/ASR system operation. Refer to “Brake Fluid 
Level Switch” in this section for details. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


BRAKES WITH ACCELERATION SLIP REGULATION (ASR) 5-3 


Leaking Master Cylinder 
(internal) 

[Airin Brake System 
[Contaminated or improper 
Brake Fluid 

Leaking Vac. or Booster Sys. 
Restricted Passage in 
Vacuum Booster 

Damaged Vacuum Booster 
[Worn Out Brake Lining 


Glazed Brake Lining 
Incorrect Lining Material 
(Contaminated Brake Lining 
Linings Damaged by 
Abusive Use 


Improper Thickness Variation 
in Rotor 

Excessive Lateral Run-out 

in Rotor 

Brake Asm. Attachments. 


Loose (Incl. Splash Shield) sat 


Restricted Brake Fluid Pass 
Improperly Adj. Stop Lamp 
[switch or Cruise Control 


Incorrect Front Wheel Align. 
Incorrect Tire Pressure 


‘Sticking Caliper or 
Caliper Pistons 


(Caliper to Knuckle Clearance 
improper Rear Brake Adj, [XX 


Park. Brake Cables Frozen. 
Park. Brake Cables Corroded 


XX-INDICATES MORE PROBABLE CAUSE(S) X-INDICATES OTHER CAUSE(S) 
Figure 1 - Brake System Diagnosis 
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BRAKE FLUID LEVEL SWITCH 


The brake fluid level switch is located on the side 
of the master cylinder reservoir. This switch will close 
if the level of the brake fluid is low. The red “BRAKE” 
warning, “SERVICE ASR” and “SERVICE ABS” 
lamps will then illuminate. When the fluid level is 
corrected, the “BRAKE” warning, “SERVICE ASR” 
and “SERVICE ABS” lamps will go out after the 
ignition is cycled. For electrical details on the 
“BRAKE” warning system, refer to SECTION 8A. 


PRESSURE SWITCH 


The pressure switch is designed to constantly 
compare front and rear brake pressure from the 
master cylinder and illuminate the “BRAKE” warning 
lamp on the instrument panel in the event of a front or 
rear system malfunction. The proportioning valve is 
designed so that the switch will latch in the warning 
position once a malfunction has occurred. The only 
way the lamp can be turned “OFF” is by repairing the 
malfunction and applying a moderately high brake 
pedal force. Refer to SECTION 5A for warning switch 
replacement. 


DIAGNOSIS 


BRAKE SYSTEM TESTING 
Figure 1 


Brake should be tested on a dry, clean, reasonably 
smooth and level roadway. A true test of brake 
performance cannot be made if the roadway is wet, 
greasy or covered with loose dirt so that all tires do not 
grip the road equally. 

Testing will also be affected if the roadway is 
crowned, which would throw the weight of the vehicle 
toward the wheels on one side, or if the roadway is so 
rough the wheels tend to bounce. 

Test the brakes at different vehicle speeds with 
both light and heavy brake pedal pressure. More tire- 
to-road friction is present with a heavily braked 
turning tire than with a sliding tire. 

The brake system is designed and balanced to 
achieve the shortest stopping distance and best control 
without brake lock-up. 

Because of high deceleration capability, a firmer 
brake pedal may be felt at higher deceleration levels. 


External Conditions That Affect Brake 
Performance 


1. Tires: Tires having unequal contact, and unequal 
grip on road surfaces will cause unequal braking. 
Tires must be equally inflated, and the tread 
pattern of right and left tires must be 
approximately equal. 


2, Vehicle Loading: A heavily loaded vehicle 
requires more braking effort. When a vehicle has 
unequal loading, the most heavily loaded wheels 
require more braking power than the other 
wheels. 

3. Wheel Alignment: Misalignment of the wheels, 
particularly excessive camber and caster, will 
cause the vehicle to steer to one side when the 
brakes are applied. 


BRAKE PEDAL TRAVEL 
Figure 2 


‘Most low brake pedal problems are caused by air in 
the hydraulic system. Bleeding the system until all 
air is purged. Refer to “Bleeding Brake Hydraulic 
System” in this section. Other less frequent causes of 
excessive pedal travel are excessively worn linings and 
hydraulic system leakage. 

At reasonably frequent intervals, the brakes 
should be measured for pedal travel, which is the 
distance the pedal moves toward the floor from a fully 
released position. 


Measure 


I, With engine “OFF,” pump the brake pedal a 
minimum of three times to exhaust the vacuum 
assist from the power booster assembly. 


PEDAL AT FULL RELEASE 


PEDAL WITH 310 N-m (70 Ib.) 
LOAD APPLIED AT CENTER OF PAD 


70 mm (2.75 in.) MAXIMUM PEDAL TRAVEL 


95 6993-5 
Figure 2 - Brake Pedal Travel 
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2. Hook the end of a tape measure over the top edge of 
the brake pedal and measure the distance to the 
rim of the steering wheel. 

3. Depress the brake pedal with approximately 310 N 
(70 Ibs.) of force while brakes are cold and 
remeasure. Pedal travel should not exceed 70 mm 
(2.75 in). 


BRAKE FLUID LEAKS 


With engine running at idle and the transmission 
in “NEUTRAL,” depress the brake pedal and hold a 
constant foot pressure. If the pedal gradually falls 
away with the constant pressure, the hydraulic system 
may be leaking. Perform a visual check to confirm any 
suspected leak. 

First, check the master cylinder fluid levels. 
While a slight drop in reservoir level does result from 
normal lining wear, an abnormally low level in either 
reservoir indicates a leak in the system. Refer to 
“Master Cylinder Check” in this section. Note that the 
system may appear to pass this test but still have 
slight leakage. 

Next, check for possible fluid leaks at the brake 
pipe and brake hose connections. If any signs of 
leakage are found, replace the pipe or hose. Also 
inspect the connecting brake component to determine 
if it is damaged and should be rebuilt or replaced. 
Finally, check the caliper boots for leaks. If any fluid 
appears to be leaking, rebuild or replace the assembly 
as specified in SECTION 5B1 or SECTION 5B2. 


Brake Hose and Pipe Inspection 


Inspect 

exible braided steel pipes transmit hydraulic 
pressure from the ridged steel pipes at the master 
cylinder to the ridged steel pipes mounted to the 
body. 

© Flexible brake hose transmit hydraulic pressure 
from the ridged steel brake pipes on the body to the 
calipers at each wheel. These pipes and hoses 
should be inspected for wear or damage at least 
twice a year. All brake pipes and hoses should be 
checked for road hazard damage, cracks and 
chafing of the outer cover, and for leaks and 
blisters. A light and mirror may be needed for an 
adequate inspection. If any of the above conditions 
are observed on a brake pipe or hose, it will be 
necessary to replace the affected pipe or hose. 


BRAKE FLUID 


CAUTION: Brake fluid may be irritating 
to skin or eyes, or may cause nausea, 
vomiting or diarrhea if swallowed. In 
case of contact or swallowing take the 
following actions: 


e Eye contact - rinse eyes thoroughly 


with water. 

@ Skin contact - wash skin with soap and 
water. 

e If swallowed - contact a physician 
immediately. Give two glasses of 


water and induce vomiting by sticking 
finger down throat. 


NOTICE: Brake fluid will damage painted 
surfaces. Brake fluid can also damage electrical 
connections. Use shop cloths and fender covers to 
prevent brake fluid from contacting such surfaces. 
Always re-seal and wipe brake fluid containers 
clean to prevent spillage. 


Use Delco Supreme II Brake Fluid (GM P/N 
1052535) or an equivalent DOT-3 motor vehicle brake 
fluid. DOT-5 silicone fluid is not recommended for use 
in the vehicle’s base brake system. DOT-5 brake fluid 
should never be used. 

Brake fluid should always be stored in a closed 
container. Re-seal brake fluid containers immediately 
after use. Brake fluid left in an open or improperly 
sealed container will absorb moisture. This can lower 
the fluid’s boiling point and may result in system 
contamination, corrosion or deterioration or rubber 
components. 


ON-VEHICLE SERVICE 
FILLING MASTER CYLINDER RESERVOIR 


Refer to SECTION 5A for information on checking 
and adding fluid. 


BRAKE PEDAL 
Figure 3 


fe] Remove or Disconnect 


T, Negative battery cable. 

2, Instrument panel sound insulator. 
SECTION 8C. 

3. Courtesy lamp wiring. 

4, Retainer, washer, and power booster pushrod from 
brake pedal pin. 

5. Pivot bolt and nut. 

6. Brake pedal and all associated mounting parts. 


bd Install or Connect 


Lubricate bushings, pivot bolt, and all friction 
parts with Delco Brake Lube, or equivalent. 

Brake pedal and all associated mounting parts. 
Pivot bolt and nut. 


Tighten 


Pivot nut to 30 N-m (22 Ib. ft.). 


Refer to 


er 
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2. Electrical and vacuum connectors. 
3. Instrument panel sound insulator. 
4. Negative battery cable. 


STOPLAMP/CRUISE CONTROL SWITCH 
ADJUSTMENT 
Figure 4 


Important 


© The stoplamp/cruise control switch assembly must 
be properly adjusted to ensure the correct 
operation of the ABS/ASR system. 


The design of the switch mounting provides for 
automatic adjustment when the brake pedal is 
manually returned to its mechanical stop as follows: 


Adjust 


BRACKET 


6] COVER 
nut (71 brake PEDAL asm 
i 


NOTICE: Excessive force while adjusting 
stoplamp switch may damage power booster. 


Et 1. With the brake pedal depressed, insert 
BUSHING T] washer stoplamp/cruise control switch into retainer until 
switch body seats on retainer. Note that “clicks” 
Brake PepaL en [70] Bout 
[ig] 0 can be heard as threaded portion of switch is 
hed through the retai hi 
Figure 3 Brake Pedal Replacement Bishpa sanoaeh, Che cebaener ear {3 eane 


4, Pushrod, washer and retainer to brake pedal pin. 2. Pull brake pedal fully rearward against pedal stop, 


SPACER RETAINER 


Rotate retainer to assure that it is snapped into until “click” sound can no longer be heard. Switch 

position on pin. will be moved in retainer providing proper 
adjustment, 

A Adjust 3. Release brake pedal and then repeat Step 2, to 


Stoplamp switch. Refer to “Stoplamp Switch assure that no “clicking” sounds remain. 


Adjustment” in this section. 
5. Courtesy lamp wiring. 
6. Instrument panel sound insulator. 
7. Negative battery cable. 


STOPLAMP/CRUISE CONTROL SWITCH 


PIPES, HOSES AND FITTINGS 


ISO Flares 
Figures 5 through 10 


Tool Required: J 29803 ISO Flaring Tool 


Remove or Disconnect CAUTION: Never use copper tubing 
1. Negative battery cable. because copper is subject to fatigue, 
2. Instrument panel sound insulator. Refer to cracking and corrosion which could result 
SECTION 8C. in brake failure. Always use double 
3. Electrical and vacuum connectors. walled steel tul ig when replacing brake 
4, Stoplamp/cruise control switch assembly. pipes. The use of any other pipe is not 


recommended and may cause brake 
Install or Connect system failure. Carefully route and retain 
replacement brake pipes. Always use the 


trol switch assembly. Aw t 
i Bena een eee correct fasteners and the original location 


; for replacement brake pipes. Failure to 

Adjust : properly route and retain brake pipes 

@ Stoplamp/eruise control switch assembly. may cause damage to the brake pipes 
Refer to stoplamp/cruise control switch and cause brake system failure. 


adjustment in this section. 
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(11 Forman ManoReLt 
2] FORCING SCREW 
FLARING TOOL BODY 


1574635 
Figure 5 - Forming Mandrel and Forcing Screw 


CHECKING ADJUSTMENT 


NOT OKAY 


ONLY NOTCH 
IS VISIBLE 


(1) Brake pipe 
2] CLAMPING NUT 


TG) couer 


Figure 6 - Clamping Nut and Collet 


1. Obtain the recommended piping (bulk tubing) and 
steel fitting nuts of the correct size. Outside 
diameter of piping is used to specify size. 

Cut piping to length. Correct length may be 

determined by measuring old pipe using a string 

and adding 3 mm (.118 in.) for each ISO flare. 

3. Make sure fittings are installed on piping before 
starting flare, Flare pipe ends using ISO flaring 
tool J 29803. Follow instructions included in tool 

‘SWITCH ASSEMBLY set. 

4. Chamber the inside and outside diameter of the 
pipe with the de-burring tool. 

CRUISE VACUUM LINE 5. Remove all traces of lubricant from brake pipe and 

flaring tool. 

Clamp the flaring tool body in vise. 

Select the correct size collet and forming mandrel 

for pipe size used. 


i 


MOUNTING BRACKET 


ELECTRICAL CONNECTORS 6 
7. 


RETAINING TABS 


SWITCH BARRELS 


Figure 4- Stoplamp/Cruise Control Switch 
‘Adjustment 
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8. Insert the proper forming mandrel (Figure 5) into 
the tool body. While holding mandrel in place with 
your finger, thread in the forcing screw until it 
makes contact and begins to move the forming 
mandrel. When contact is made, turn the forcing 
screw back one complete turn, 

Slide the clamping nut (Figure 6) over the brake 

pipe into the correct collet. Leave approximately 

19 mm (3/4 in.) of pipe extending out the collet. 

Insert the assembly into the tool body. The brake 

pipe end must contact the face of the forming 

mandrel. 

10. Tighten the clamping nut into the tool body very 
tight or the pipe may push out. 

. Wrench tighten the forcing screw in until it 
bottoms. Do not tighten the forcing screw or the 
flare may become over-sized. 

12. Back the clamping nut out of the tool body and 
disassemble the clamping nut and collet assembly. 
‘The flare is now ready for use. 

13. Bend pipe assembly to match old pipe using a 
tubing bender. Clearance of 19 mm (0.750 in.) 
must be maintained from all moving or vibrating 
parts (Figure 10). 


= 


95 7092-5 


Figure 7 - ISO Flare 
BRAKE HOSE REPLACEMENT 


Rear Brake Hose 
Figure 9 


Clean 


e Dirt and foreign material from brake hoses and 
fittings. 


Figure 8 - Flexible Braided Steel Brake Pipes (VIN J) 


MASTER CYLINDER 
PRIME PIPE 

FLEXIBLE BRAIDED STEEL 
BRAKE LINE 

BRAKE PIPE CLIP 

BRAKE PIPE 


BRAKE PIPE CLIP BOLT 
MS 9255-5 
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[A] Maximum Gaps 1.5mm (0.59 in.) [5] BRAKE Hose WASHER 

( apsour (E) srake pipe (3) Brake Hose BOLT 
2] BRACKET 7] FrrTiING 12] FITTING BOLT 
BD ape & retainer [13] sracketsout 


[Z] crossover ere T] caurer 


Figure 9- Rear Brake Pipe and Hose Routing 
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| Remove or Disconnect 


Raise vehicle and suitably support. Refer to 
SECTION 0A. 
2. Brake or crossover pipe from brake hose. 
© Usea backup wrench on hose fitting. 
© Be careful not to bend brake pipe, crossover 
pipe or bracket. 
. Retainer from brake hose at bracket. 
Hose from bracket. 
Hose bolt, hose and two aluminum gaskets from 
caliper. 
© Discard aluminum gaskets. 


gee 


Install or Connect 
‘Hose bolt, hose and two aluminum gaskets to 
caliper. 
© New aluminum gaskets. 
© Bolt threads lubricated with brake fluid. 


Tighten 
‘Hose bolt to 40 N-m (30 Ib. ft.). 

2, With weight of vehicle on suspension, install 
brake hose into bracket. 
© There should be no kinks in hose. 
© Use hose paint stripe as a visual aid. 
© Hose fitting must align with notch in bracket. 
Retainer onto hose fitting at bracket. 
Brake pipe crossover pipe to brake hose. 
© Use a backup wrench on hose fitting. 
e Be careful not to bend frame bracket or pipe. 


Tighten 

Brake pipe or crossover pipe nut to 18 N-m (18 
Ib. ft.). 

Lower vehicle. Refer to SECTION 0A. 

Bleed brakes. Refer to “Bleeding Brake Hydraulic 
System” in this section. 


-- 


oo 


Front Brake Hose 
Figures 10 and 11 
Clean 


© Dirt and foreign material from brake hoses and 
fittings. 


Remove or Disconnect 


Raise vehicle and suitably support. Refer to 

SECTION 0A. 

2. Brake pipe from brake hose. 

@ Usea backup wrench on hose fitting. 

© Be careful not to bend brake pipe frame 
bracket. 

Retainer from brake hose at frame bracket. 

Hose from bracket. 


ae 
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5. Inlet fitting bolt, hose and two aluminum gaskets 
from caliper. 
© Discard aluminum gaskets. 


Install or Connect 


T. Inlet fitting bolt, hose and two aluminum gaskets 
to caliper. 
@ Use new aluminum gaskets. 
Lubricate bolt threads with brake fluid. 


Tighten 
© Inlet fitting bolt to 40 N-m (30 Ib. ft.). 
2. With weight of vehicle on suspension, install 
brake hose into frame bracket. 
@ There should be no kinks in hose. 
© Use hose paint stripe as a visual aid. 
© Hose fitting must align with a notch in frame 
bracket. 
Retainer onto hose fitting at frame bracket. 
Brake pipe to brake hose. 
© Use backup wrench on hose fitting. 
© Becareful not to bend frame bracket or pipe. 


ae 


Tighten 

e Brake pipe tube nut to 18 N-m(13 Ib. ft.). 
5. Make sure that hose does not make contact with a 
part of suspension. Check in extreme right and 
extreme left turn conditions. If hose makes 
contact, remove and correct. 
Lower vehicle. Refer to SECTION 0A. 
Bleed brakes. Refer to “Bleeding Brake Hydraulic 
System” in this section. 


BLEEDING BRAKE HYDRAULIC SYSTEM 
Figures 12, 13 and 14 


aP 


A bleeding operation is necessary to remove air 
when it is introduced into the hydraulic brake system. 

Tt may be necessary to bleed the hydraulic system 
at all four brakes and the modulator valve prime pipe 
if air has been introduced through low fluid level or by 
disconnecting brake pipes at the master cylinder. Ifa 
brake hose is disconnected at one wheel, only that 
wheel caliper needs to be bled. If brake pipes or hoses 
are disconnected at any fitting located between master 
cylinder and brakes, then the brake system served by 
the disconnected pipe or hose must be bled. 


Manual Bleeding 
Master Cylinder Prime Pipe Manual Bleeding 
Figure 12 


Important 
@ Ifthe entire brake system must be bled, the master 
cylinder prime pipe should always be bled first to 
obtain proper results. 
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1] MASTER CYLINDER 
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[3] FLEXABLE STEEL BRAIDED BRAKE PIPE (VINJ) 
@] BRAKE PIPE CLIP * 

(5) erake pire 

[E] erake AND FuEL VAPOR SHIELD 

[7] cu 

[8] moputator vaLvE 

[2] unversopy cover 

RIGHT REAR BRAKE PIPE 

[Ey] master cyuinver prime TUBE 

[2] see screw 

(3) Lert FRONT BRAKE PIPE 

[14] RIGHT FRONT BRAKE PIPE 

[iS] Lert Rear BRAKE PRE 


Figure 10 - Front and Center Brake Pipe Routing 
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Figure 11 - Front Brake Hose Installation 


WASHERS 


@ The prime pipe must be bled at the modulator 
valve in the left rear storage compartment. Be 
sure to protect the vehicle interior/exterior to 
avoid damage from brake fluid spillage. Be sure to 
wipe up any excess brake fluid from the bottom of 
the storage compartment upon completion of the 
bleeding procedure. 

e The master cylinder prime pipe must be bled 
anytime the master cylinder or reservoir is 
replaced. Also, if the reservoir fluid level becomes 
too low due to a leak in the system or brake system 
service. 


1. Fill master cylinder to proper level (leave cap off 
reservoir while bleeding). 

2. Open left rear storage compartment. Remove 
sound insulator pad. Refer to SECTION 10-8. 

3, Remove bleed screw cap and place a proper size box 
wrench over the prime pipe bleed screw. 

4, Install a short piece of clear tube over the bleed 
screw. Put the other end or the tube in a clear 
container. 

5. Open the bleed screw and allow fluid to flow into 
the container. Allow fluid to flow until all air is 
removed. 


Tighten 
© Prime pipe bleed screw to 12 N-m (106 Ib. in.). 
- Besureit seals. 


= Replace bleed screw cap. 


ea] Important 


@ Always make sure the sound insulator pad 
covers the entire modulator valve or excessive 
noise could result while the system is 
operating. 


6. Install sound insulator pad. 


F 


RIGHT SIDE VIEW 


PRIME PIPE BLEED SCREW 


MASTER CYLINDER REAR BRAKE PIPE 


MASTER CYLINDER FRONT BRAKE PIPE 


MODULATOR VALVE 


Figure 12 - Prime Pipe Bleed Screw 


7. Close storage compartment cover and secure. 
8. Fill master cylinder reservoir to proper level and 
install cap. 


Brake Hydraulic System 


The time required to bleed the hydraulic system 
can be reduced if the master cylinder reservoir is filled 
with brake fluid and as much air as possible is expelled 
before the master cylinder is installed on the vehicle. 
Pumping the piston can evacuate the air from the 
piston cavities. 

Power brakes require the vacuum reserve be 
depleted by applying the brakes several times with the 
engine “OFF.” Care must be taken to prevent brake 
fluid from contacting any painted surface. 


Adjust 

Fill the master cylinder reservoir with brake fluid 

and keep the reservoir at least half full of fluid 

during the bleeding operation. 

2. If the master cylinder is known or suspected to 
have air in the bore, then it must be bled in the 
following manner, before bleeding any caliper: 

A. Disconnect the forward (blind end) brake pipe 
connection at the master cylinder. 
B. Allow brake fluid to fill the master cylinder 
piston bore until it begins to flow from the 
forward pipe connector port. 
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C. Connect the forward brake pipe to the master 
cylinder and tighten. 

D. Depress the brake pedal slowly one time and 
hold. Loosen. the forward brake pipe 
connection at the master cylinder to purge air 
from the bore. Tighten the connection and 
then release the brake pedal slowly. Wait 15 
seconds. Repeat the sequence, including the 
15 second wait, until all air is removed from 
the bore. 


Tighten 
@ Brake pipe to 18.N-m (13 Ib. ft.). 

E. When. clear ‘fluid flows from the forward 
connection, repeat Steps 1 and 2 to bleed the 
master cylinder at the rear (cowl) connection. 

Individual calipers are bled only after all air is 

removed from the master cylinder. If it is known 

that the calipers do not contain any air, then it will 
not be necessary to bleed them. 

A. Place a proper size box end wrench, or 
equivalent, over the caliper bleed screw. 
Attach a clear tube over the screw. Submerge 
the other end of the tube in a clear container 
partially filled with brake fluid. 

B. Depress the brake pedal slowly one time and 
hold. Loosen the bleed screw to purge the air 
from the cylinder. Tighten bleed screw and 
slowly release pedal. Wait 15 seconds. Repeat 


BLEEDER WRENCH 
BLEEDER TUBE 
‘TUBE MUST BE SUBMERGED IN BRAKE FLUID 
95 6996-5 


icy 
ic 
ira) 


Figure 13 - Brake Bleeding 


the sequence, including the 15 second wait, 
until all air is removed. It may be necessary to 
repeat the sequence 10 or more times to 
remove all the air. Rapid pumping of the 
brake pedal pushes the master cylinder 
secondary piston down the bore in a way that 
makes it difficult to bleed the systern. 


al Tighten 


Bleed screws to 9 N-m (80 Ib. in.). 

4. If it is necessary to bleed all of the calipers, the 
following sequence should be followed: 

A. Right rear. 
B. Left rear. 
C. Right front. 
D. Left front. 

5. Check the brake pedal for “sponginess” and the 
“BRAKE” warning lamp for indication of 
unbalanced pressure. 
© Repeat entire bleeding procedure to. correct 

either of these two conditions. Also, refer to 

“Warning Switch” in this section. 


PRESSURE BLEEDING 


NOTICE: . Pressure bleeding equipment must be 
the diaphragm type and must have a rubber 
diaphragm between the air supply and the brake 
fluid to prevent air, moisture, oil and other 
contaminants from entering the hydraulic system. 
It is very important that the correct master 
cylinder bleeding adapter be used to avoid possible 
damage to the master cylinder reservoir. 


Master Cylinder Prime Pipe 
Figure 12 


Tool Required: 
J 25589 Compact Pressure Bleeding Adapter 


Important 


© Ifthe eittire brake system must be bled, the master 
cylinder prime pipe should always be done first to 
obtain proper results. 

© The prime pipe must be bled at the modulator 
valve in the rear storage compartment. Be sure to 
protect the vehicle interior/exterior to avoid 
damage from brake fluid spillage. Be sure to wipe 
up any excess brake fluid from the bottom of the 
storage compartment upon completion of the bleed 
procedure. 

© The master cylinder prime pipe must be bled any 
time the master cylinder or reservoir is replaced. 
Also if the reservoir fluid level becomes too low 
due to leak in system or brake system service. 
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O-RING SEAL 


969 
Figure 14- Pressure Bleeding Adapter 


1. Fillmaster cylinder to proper level. 

2. Open right rear storage compartment and remove 
insulator pad. 

8. Remove bleed screw cap and place a proper size box 
wrench over the prime pipe bleed screw. 

4. Remove master cylinder reservoir cap and install 
J 35589. 

5. Charge bleeder to 140-172 kPa (20-25 psi). 

6. Connect hose to adapter J 35589. 

7. Open the valve on the brake bleeder tank. 

8. Open the prime pipe bleed screw 3/4 turn and 
allow to flow to continue until no air is seen in the 
fluid. 


Tighten 

© Bleed screw to 12 N-m (106 Ib. in.). 
e Besure it seals. 

© Replace bleed screw cap. 


Important 
© Always make sure the sound insulator pad 
covers the entire modulator valve or excessive 
noise could result while system is operating. 


9. Install sound insulator pad. 

10. Close storage compartment cover and secure. 

11. Fill master cylinder to proper level and replace 
cap. 


Brake Hydraulic System 
‘Tool Required: J 35589 


1. Remove master cylinder reservoir cap. Replace 
with J 35589 bleeder adapter. 

Charge bleeder to 140-172 kPa (20-25 psi). 
Connect hose to J 35589 and open the valve on the 


brake bleeder tank. 


edad 


4. Raise vehicle and suitable support. Refer to 
SECTION 0A. 

5. If'it is necessary to bleed all of the calipers, the 
following sequence should be followed: 

Av Right rear. 
B. Left rear. 
C. Right front. 
D. Left front. 

6. Place a proper size box end wrench, or equivalent, 
over the bleed screw. Attach a clear tube over the 
screw and allow the tube to hang submerged in a 
clear container partially filled with brake fluid. 

7. Open the bleed screw at least 3/4 turn and allow 
flow to continue until no air is seen in the fluid. 

@ Stroke brake pedal while pressure bleeding. 

8. Close the bleed screw. 


Tighten 
© Bleed screws to 9 N-m (80 Ib. in.). 
© Besure they seal. 

9. Repeat Steps 6 through 8 until all calipers have 
been bled. 

10. Lower vehicle. Refer to SECTION 0A. 

11. Check the brake pedal for “sponginess” and the 
“BRAKE” warning lamp for indication of 
unbalanced pressure. 
© Repeat entire bleeding procedure to correct 

either of these two conditions. Also, refer to 
“Warning Switch” in this section. 

12. Remove brake bleeding equipment from master 

cylinder. 


SPECIFICATIONS 
GENERAL SPECIFICATIONS 


Brake Pedal Travel 70.0 mm (2.75 in.) 


Brake pedal travel maximum with 310 N (70 Ibs.) 
force applied to pedal with ignition “OFF” and 
vacuum assist depleted. 


FASTENER TIGHTENING SPECIFICATIONS 


Brake Hose to Caliper Inlet 


Fitting Bolts 40 N-m (30 lb. ft.) 
Brake Pedal Pivot Nut . 30 N-m (22 Ib. ft.) 
Brake Pipe Connections 18 N-m (13 Ib. ft.) 
Brake Pipe to 

Master Cylinder Nuts ...... 18N-m(13 Ib. ft.) 
Brake Pipe to Flexible Braided 

Steel Line Nuts . 18 N-m (13 lb. ft.) 
Caliper Bleed Screw . 9N-m (80 Ib. in.) 
Modulator Valve 

Bleed Screw 12 N-m (106 Ib. in.) 
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(1) COMPACT BRAKE BLEEDER ADAPTER 


[2] 15.0. FLarine «iT 


Figure 15 - Special Tools 
SPECIAL TOOLS 


Refer to Figure 15 for special tools used in this 
section. 
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SECTION 5A 
MASTER CYLINDER 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they 
were removed. If a fastener needs to be replaced, use the correct part number fastener for that 
application. If the correct part humber fastener is not available, a fastener of equal size and strength (or 
stronger) may be used. Fasteners that are not reused, and those requiring thread-locking compound will 
be called out. The correct torque value must be used when installing fasteners that require it. If the 
above conditions are not followed, parts or system damage could result. 


CONTENTS 


General Description. ........00:sseeeeeeee 5A-1 
Master Cylinder ... 5A-1 
Reservoir and Cap SA-1 
Fluid Level Warning Switch 5A-1 


Pressure Differential Warning 
Switch 
Proportioning Valve 
Fluid and Fluid Handling 


Substandard or Contaminated 
Brake Fluid. 5A-2 
Diagnosis 5A2 
On-Vehicle Service 


ing the Master Cylinder Reservoir 


GENERAL DESCRIPTION 
MASTER CYLINDER 


The master cylinder assembly is an aluminum- 
plastic composite featuring an integral proportioning 
valve and warning switch. The cylinder has dual 
pressure chambers with a primary piston to supply 
hydraulic pressure to the front brakes and a secondary 
piston to pressurize the rear brakes. The cylinder is 
designed for a conventional front/rear split brake 
syatem with one outlet for both front brakes and one 
outlet for both rear brakes. 


Reservoir and Cap 


The master cylinder reservoir is made of a 
translucent plastic that allows the brake fluid level to 
be checked “At-A-Glance.” The reservoir has 
individual sections for the primary pressure chamber 
and the secondary pressure chamber also the 
ABS/ASR modulator valve. A low fluid level warning 
switch is also incorporated in the reservoir. 

The reservoir cap is made of plastic and has a 
replaceable rubber diaphragm. 


Master Cylinder Reservoir .... 5A-3 
Fluid Level Warning Switch . 5A-3 
Pressure Differential Warning 

Switch. 5A3 
Master Cylinder Assembly 5A3 
Bench Bleeding Sad 
Bleeding System 5A-4 

Unit Repair... 5A-4 

Proportioning Valve SA-4 
Master Cylinder 5A-5 
Specifications . 5A8 
Fastener Tightening Specifications SAB 


Fluid Level Warning Switch 


The fluid level warning switch is designed to 
monitor reservoir fluid level. A small magnetic float 
in the reservoir closes a reed switch, which turns the 
brake warning lamp, “SERVICE ASR” and “SERVICE 
ABS” lights in the instrument panel “ON” when the 
fluid level falls below that of the safe minimum 
allowed for full pad wear. The lamps can be turned 
“OFF” by rectifying any leaks and re-filling the 
reservoir. In normal use, the reservoir should not need 
to be topped up, unless the fluid level warning 
indicator lamp is lit, which indicates a fluid leak 
somewhere in the system. 


Pressure Differential Warning Switch 


The pressure differential switch is designed to 
constantly compare front and rear brake pressure from 
the master cylinder. The switch turns the warning 
lamp in the dash “ON” in the event of a front or rear 
system failure. When the proportioning valve is 
moved off center, the switch will latch in the warning 
position once a failure has occurred. The only way the 
lamp can be turned “OFF” is by repairing the failure, 
and applying a moderately high pedal force. 
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Proportioning Valve 


To control rear wheel pressure, the proportioning 


valve limits outlet pressure to the rear brakes after a 
predetermined rear input pressure has been reached. 


The valve has a bypass feature which ensures full 


stem pressure to the rear brakes in the event of a 


front brake system failure. Full front pressure is 
retained in the event of a rear brake system failure. 


NOTICE: Do not use lubricated shop air on brake 
parts as damage to rubber components may result. 


FLUID AND FLUID HANDLING 


Substandard Or Contaminated Brake Fluid 


NOTICE: Use only DOT 3 brake fluid from a 
clean, sealed container. Do not use any fluid from 
a container which is wet with water. Do not use 
DOT 5 silicone brake fluid. Improper brake fluid, 
mineral oil or water in the fluid may cause the 
brake fluid to boil or the rubber components to 
deteriorate. 


If piston cups are swollen, the rubber parts have 
deteriorated. This deterioration may also be 
identified by observing swollen master cylinder 
cover diaphragms. 

If rubber deterioration is evident, disassemble all 
hydraulic parts and wash with aleohol. Dry parts 
with dry unlubricated compressed air before 
assembly to keep alcohol out of the system. 
Replace all rubber parts in the system, including 
hoses. Check for fluid on the linings. If excessive 
fluid is found, replace the lining. 

If master cylinder piston seals are satisfactory, 
check for leakage or excessive heat conditions. If 
condition is not found, drain fluid, flush with 
brake fluid, fill and bleed the system 


DIAGNOSIS 


‘These checks will help locate some master cylinder 


malfunctions, Use the “Brake System Diagnosis 
Chart” in SECTION 6, to help isolate the problem if it 
is not found by using these tests. 

i 


pp 


Check for a cracked master cylinder casting or 
brake fluid around the master cylinder. Leaks are 
indicated only if there is at least a drop of fluid. A 
damp condition is not abnormal. 

Check for a binding pedal linkage. 

Disassemble the master cylinder and check for 
swollen or stretched piston seal(s). If swollen seals 
are found, substandard or contaminated brake 
fluid should be suspected. If contaminated, all 
components should be disassembled and cleaned. 


All rubber components should be replaced and all 
brake hoses and pipes should be flushed. 


ON-VEHICLE SERVICE 
Important 


Replace all components included in repair kit used 
to service this master cylinder assembly. 

© Lubricate rubber parts with clean, fresh brake 
fluid to ease assembly. 

© If any hydraulic component is removed or brake 
line disconnected, bleed the hydraulic brake 
system. 

© The torque values specified are for dry 
unlubricated fasteners. 

@ Reservoir cap and diaphragm can be inspected 
and/or serviced without removing the master 
cylinder from the vehicle. 


FILLING THE MASTER CYLINDER RESERVOIR 


CAUTION: Overfilling the reservoir must 
be avoided due to the potential for 
overflow onto the nearby ‘ catalytic 
converters in the exhaust system. 


NOTICE: Brake fluid will damage painted 
surfaces. Shop cloths and clean containers should 
be used to prevent spillage of brake fluid. 


The master cylinder reservoir is attached to the 
master cylinder, which is located under the hood on 
the left side of the vehicle. 

The reservoir must be kept properly filled to 
ensure adequate reserve fluid for the hydraulic 
system. However, because of expansion due to heat 
absorbed from the brakes and engine, the reservoir 
must not be overfilled. 

Thoroughly clean reservoir cap before removal to 
avoid getting dirt into reservoir. 


NOTICE: Do not use fluid which contains a 
petroleum base. Do not use a container which has 
been used for petroleum based fluids or a container 
which is wet with water. Petroleum based fluids 
will cause swelling and distortion of rubber parts 
in the hydraulic brake system and water will mix 
with brake fluid, lowering the fluid boiling point. 
Keep all fluid containers capped to prevent 
contamination. Use only DOT 3 brake fluid from a 
clean, sealed container. Do not use any fluid from 
a container which is wet with water. Do not use 
DOT 6 silicone brake fluid. 
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A properly maintained brake system should not 
need fluid to be added. Fluid level under normal 
conditions will go below the “max fill” mark on the 
reservoir due to brake pad wear. “Topping off” the 
reservoir is not recommended in this instance because 
the reservoir will be over filled when the brake pads 
are replaced. 


MASTER CYLINDER RESERVOIR 
Figure 1 


| Remove or Disconnect 


Reservoir cap and diaphragm from reservoir. 
Drain fluid. 

Fluid level warning switch electrical connection. 
Master cylinder prime pipe clamp and prime pipe. 
Reservoir retaining screw. 

Reservoir. 

Reservoir O-rings from reservoir wells. 


NAP EN 


Install or Connect 


T,_ New O-rings into reservoir wells. 

© Lubricate O-rings and inside neck of reservoir 
wells with clean, fresh brake fluid. 

Reservoir. 

Reservoir retaining screw. 

Master cylinder prime pipe and clamp. 

Fluid level warning switch electrical connector. 

Fill reservoir with clean fresh brake fluid. 

Reservoir cap and diaphragm. 


NPA K eS 


Fluid Level Warning Switch 
Figure 3 


Remove or Disconnect 


1, Fluid level warning switch electrical connector. 
2. Fluid level warning switch. 


Install or Connect. 


T, Fluid level warning switch. 
2, Fluid level warning switch electrical connector. 


Pressure Differential Warning Switch 
Figure 3 


Remove or Disconnect 
T, Electrical connector from warning switch 
assembly. 
2. Warning switch assembly from master cylinder 
assembly. 
© Keep warning switch and probe together as an 
assembly. 


Pd Install or Connect 


T, Warning switch assembly to master cylinder 
assembly. 


MASTER CYLINDER 5A-3 


1] O-RINGS 
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Figure 1 - Remove Master Cylinder Reservoir 


© Hand tighten only. 
2. Electrical connector to warning switch assembly. 


MASTER CYLINDER ASSEMBLY 
Figure 2 


Remove or Disconnect 


T__ Electrical connector from warning switch and fluid 
level warning switch assemblies. 

2 Brake pipes from master cylinder, if removing 
master cylinder from vehicle.” 

© Plug brake pipes to prevent contamination. 

Master cylinder prime pipe from reservoir. 

Nuts securing master cylinder to power booster 

assembly. ‘ 

Reposition battery cable and cruise control cable. 

Master cylinder from power booster assembly. 


ae 


on 


install or Connect 
I. Master cylinder to power booster assembly. 
2. Battery cable clip and cruise control cable clip. 


3. Nuts securing master cylinder to power booster 
assembly. 


Tighten 


© Master cylinder to power booster assembly 
nuts to 18 N-m (13 Ib. ft.). 
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[2] Prime LINE CLAMP 
EJ Pamme une 
95.6901-58 


[2] brake Pires 
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Figure 2 - Remove/install Master Cylinder 


4. Brake pipes to master cylinder, if previously 
removed. 


Tighten 
© Brake pipe to master cylinder tube nuts to 18 
N-m (13 Ib. ft). 
5. Electrical connections to warning switch assembly 
and fluid level warning switch. 
6. Fill master cylinder reservoir. Refer to SECTION 


1. Tbrake pipes were removed, bleed the hydraulic 
brake system. Refer to SECTION 5. 


BENCH BLEEDING 


1, Plug all ports with suitable fittings which cannot 
damage pipe seats. 

2. Hold the master cylinder securely by the mounting 
flange so as not to cause any distortion and to 
enable the pistons to be stroked. 

3. Fill the reservoir with new brake fluid. 

4, Open the secondary port to atmosphere and 
depress the pistons to fully bottom out the master 
cylinder. To depress the pistons use a rod with a 
blunt end which will not damage the pushrod 
location on the primary piston, or cause 
contamination in the master cylinder bore. 

5. Close the secondary port and return the pistons to 
their released position. 

6. Repeat Steps 4 and 5 until fluid flows freely from 

the port with no.evidence of air bubbles. 

Repeat Steps 4, 5 and 6 using the primary port. 

With ports plugged, stroke the pistons. A solid feel 

should be evident with a piston travel of 

approximately 4 mm. 


Pst 


9. If the above piston travel is excessive, repeat the 
bleeding operation Steps 4, 5, 6 and 7 and recheck 
the travel. 


BLEEDING SYSTEM 


Refer to SECTION 6 for manual and pressure 
bleeding procedures. 


UNIT REPAIR 


Important 
‘© Replace all components included in repair kit used 
to service this master cylinder. 
@ Lubricate rubber parts with clean, fresh brake 
fluid to ease assembly. 
© The torque values 
unlubricated fasteners. 


PROPORTIONING VALVE 
Figure 3 


specified are for dry, 


| Remove or Disconnect 


‘Warning switch assembly. See “Warning Switch 

Assembly” in this section. 

End plug and O-ring. 

Electrical bias spring. 

Proportioning valve spool assembly including O- 

ring and spacer. 

© Gently tap the cylinder body against a piece of 
wood to dislodge the proportioning valve spool 
assembly. 

© Do not disassemble the proportioning valve. 
The proportioning valve is serviced only as a 
complete assembly. 


Pep 


NOTICE: Do not wash proportioning valve in any 
cleaning solution. The internal components are 
prelubricated with a special grease. 


| Install or Connect 


‘Spacer and O-ring to proportioning valve spool. 

2 Proportioning valve spool, capped end first. 

© Lubricate proportioning valve and cylinder 
bore with clean brake fluid. 

© Proportioning valve should be bottomed in the 
bore. 

O-ring on end plug. 

Electrical bias spring. 

End plug. 


ok at ad 


‘ighten 
@  Proportioning valve end plug to 25 N-m (18 lb. 
ft.). 
6. Warning switch assembly. 
e Hand tighten only. 
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MASTER CYLINDER 
Figures 3 through 9 


It is not necessary to remove the reservoirs and 
reservoir grommets from the cylinder body to overhaul 
the master cylinder. If reservoirs or grommets are 
damaged, see “Master Cylinder Reservoir” in this 
section. 


- Remove or Disconnect 
Reservoir cap and reservoir diaphragm. 


Inspect 


© Cap for cracks and other damage. 

@ Discard fhiid and replace cap if necessary. 

2. Fluid reservoir. See “Master Cylinder Removal” 
in this section. 
3. Retaining ring with retaining ring pliers. 

© Slightly depress the piston to avoid damage to 
the primary piston with the retaining ring 
pliers. 

4, Secondary piston stop pin. 

@ Invert cylinder so the reservoir wells face 
downward. | Depress the primary and 
secondary pistons with a brass rod or wooden 
dowel until fully bottomed in bore. The 
secondary stop pin should fall freely from the 
cylinder. If necessary, rotate the rod or dowel 
(while still depressed) to properly align the slot 
in the secondary piston with the stop pin. 

@ Remove the brass rod or wooden dowel. 

5. Primary piston. 

@ Gently bump the open end of the cylinder body 
against a piece of wood to dislodge the primary 
piston. 

6. Secondary piston assembly. 
Gently bump the open end of the master 
cylinder against a piece of wood to dislodge the 


secondary piston and center the valve 
assembly. 
NOTICE: Do not remove or disturb the screw 


which retains the primary spring to the secondary 
piston, This has been set to a predetermined 
height and will severely affect cylinder 
performance if the setting is changed. 


7. Secondary return spring from secondary piston 
assembly. 
8. Spring retainer from secondary piston. 
© Use a small screwdriver to lift crimp to allow 
retainer to slide off piston (Figure 5). 
9. Center valve plunger and spring from secondary 
piston. 


MASTER CYLINDER 5A-5 


10. Seal retainer. 
© Use a sharp knife or razor blade to cut and 
remove the plastic cup retaining ring from the 
primary piston (Figure 7). 
11. Recuperating guide. 
12. All rubber seals from both pistons. 
© Take extreme care not to damage any of the 
surfaces on the piston, particularly the areas 
in which the seals seat. 
© Use a soft, rounded tool to assist the removal of 
the cups. 
13. Pressure differential switch assembly. 
© Do not disassemble spring or probe from 
switch body. 
14. End plug and O-ring. 
© Take care not to lose the small electrical bias 
spring located just inside the end plug. 
16. Electrical bias spring. 
16. Proportioning valve spool assembly. See 
“Proportioning Valve” in this section. 


a Clean 


NOTICE: Do not wash proportioning valve in any 
cleaning solution. The internal components are 
prelubricated with a special grease. 


© All parts, except those included in the repair kit 
and proportioning valve, in clean denatured 
alcohol and dry with dry, filtered, unlubricated 
compressed air. 

© All passages in the master cylinder body with dry, 
filtered, unlubricated compressed air. 


Install or Connect 


T._ New seals onto secondary piston assembly. 
@ Lubricate with clean brake fluid. 
© Seal lips must face away from each other 
(Figure 3). 
2. New seal onto primary piston. 
@ Lubricate with clean brake fluid. 
@ Seal must face as shown in Figure 3. 
3. Recuperating guide (15) and new seal (14) onto 
primary piston. 
© Lubricate with clean brake fluid and install as 
shown in Figure 4. 


NOTICE: Do not disturb or remove the screw 
which retains the primary spring to the secondary 
piston, This has been set to a predetermined 
height, and the performance of the cylinder will be 
severely effected if this setting is changed. 
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(1) reservoir cap (1) RECUPERATING TYPE CUP SEAL 
(2 reservoir car piaPHracm [BE arcureratine cue 
(3) reservoir sopy PRIMARY PISTON. 


@] RESERVOIR’O’ RING RETAINING RING 


[1 seconpany piston stor In ENG pLuG 


©] CYLINDER BODY END PLUG ‘O' RING 


7] SECONDARY RETURN SPRING ELECTRICAL BIAS SPRING 


() SECONDARY SPRING RETAINER PROPORTIONING VALVE O-RING 


[2] center vatve sprING PROPORTIONING VALVE SPACER 
‘CENTER VALVE PLUNGER PROPORTIONING VALVE/PRESSURE DIFFERENTIAL ASSEMBLY 
[Ey verve cup seat [Za] PRESSURE DIFFERENTIAL WARNING SWITCH ASSEMBLY 


[22] seconpary PISTON ASSEMBLY [25] RESERVOIR RETAINER SCREW 


[23] Primary CUP RETAINING RING [26] FLUID LEVEL SWITCH ASSEMBLY 


Figure 3- Master Cylinder 
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[1] PRIMARY CUP RETAINING RING 
[2] RecuPeratine TvPE CUP SEAL 
( recuptratine cue 

[2] primary piston 

() vrvee cur seat. 


Figure 4 - Primary Piston Components 


Figure 5 - Lifting Crimp on Secondary Spring Retainer 


CO) ‘ure cup seat 
[Z) stconpary Piston ASSEMBLY 
95 6903-50 
Figure 6 - Secondary Piston Assembly Components 


4. Cupretaining ring. 
© Locate part of the plastic cup seal retainer in 
cup retainer groove on piston and hold in 
position with thumb. 
@ Using a small pointed tool, clip the retainer 
into the remaining part of groove ensuring the 
complete location is achieved. 


Figure 6 - Re-Crimping Spring Retainer to Secondary 


on 


MASTER CYLINDER 5A-7 


Figure 7 - Cutting Seal Retainer 


Piston 
CARE SHOULD BE TAKEN TO AVOID 
DAMAGE TO PISTON OR CUP SEAL. 


. Center valve spring onto center valve plunger. 


Center valve into secondary piston. 

© Lubricate valve and piston assemblies with 
clean brake fluid. 

Spring retainer onto secondary piston. 

Re-crimp retainer onto piston, using a small 
screwdriver (Figure 8). 

Ensure the center valve spring is located 
properly under the retainer. The center valvé 
spring should be just visible through each of 
the four small holes in the end of the retainer. 

Secondary spring over the end of the secondary 

spring retainer. 

© Ensure spring positively locates on its seat at 
the base of the spring retainer, 

Secondary piston assembly into cylinder body. 

© Lubricate body bore with clean brake fluid. 

© Align the slot in the secondary piston with the 
reservoir wells, 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 
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10. 
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12. 


13. 
14. 
15. 


16. 
17. 


S 


a 
Ss 
Wu 


Figure 9 - Master Cylinder Seal Arrangement 


Using brass rod or wooden dowel, push on the 
secondary piston until it fully bottoms in the 
cylinder body bore. 

© If necessary, rotate the rod or dowel to align 
the slot in the piston with the larger hole in 
the secondary reservoir well to allow insertion 
of the stop pin. 

@ The piston stop pin should easily fall in 
through the larger of the two holes in the 
secondary reservoir well. 

@ The top of the stop pin should protrude no more 
than 3-4 mm above the bottom of the reservoir 
well, 

Piston stop pin. 

@ Remove the brass rod or wooden dowel. 

Primary piston with assembled parts into cylinder 

body bore. 

Retaining ring. 

Slightly: depress piston to prevent damage 
with the retaining ring pliers. 

Retaining ring should fit properly in the 
groove. 

Proportioning valve spool. 

Valve” in this section. 

Warning switch assembly. See “Warning Switch” 

in this section. 

New diaphragm in reservoir cap. 

Reservoir cap on reservoir. 

O-rings into reservoir wells on cylinder body. 


See “Proportioning 


18. Reservoir onto master cylinder body. See “Master 
Cylinder Reservoir” in this section. 
19. Master cylinder. Refer to “On-Vehicle Service” in 


this section. 
SPECIFICATIONS 

FASTENER TIGHTENING SPECIFICATIONS 
Brake Pipe to Master 

Cylinder Tube Nuts ...... 18N-m(13 Ib. ft.) 
Master Cylinder to Power ; 

Booster Assembly Nuts ...  18N-m(131b. ft.) 
Proportioning Valve 

End Plug .. 25 N-m (18 Ib. ft.) 


Piston Stop Bolt 10 N-m (89 Ib. in.) 
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SECTION 5B1 
FRONT DISC BRAKES 


CAUTION: When servicing brake parts, do not create dust by grinding or sanding 
brake linings, or by cleaning brake parts with a dry brush or with compressed 
Many brake parts contain asbestos fibers which can become airborne if dust is created 
during servicing. Breathing dust containing asbestos fibers may cause serious bodily 
harm. A water dampened cloth or water based solution should be used to remove any 
dust on brake parts. Equipment is commercially available to perform this washing 
function. These wet methods will prevent asbestos fibers from becoming airborne. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may 
be used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. 
The correct torque value must be used when installing fasteners that require it. If the above conditions 
are not followed, parts or system damage could result. 


General Description . SB1-1 
Rotors . 5B1-1 
Calipers 5B1-2 

Diagnosis . 5B1-2 
Lining Inspection. 5B1-2 
Rotor Inspection .. 5B1-2 

Rotor Tolerance and Surface Finish 5B1-2 
Thickness Variation Check . 5B1-2 
Lateral Runout Check . 5B1-2 
Caliper Inspection 5B1-3 

On-Vehicle Service 5B1-3 

Caliper 5B1-3 


GENERAL DESCRIPTION 


When the brakes are applied, fluid pressure 
behind the caliper piston(s) increases. Pressure is 
exerted equally against the bottom of the piston(s) and 
also against the bottom of the piston bore(s). The 
pressure applied to the piston(s) is sent to the inner 
shoe and lining, forcing the lining against the inner 
brake rotor surface. The pressure applied to the 
bottom of the piston bore(s) forces the caliper to slide 
towards the inner side, or toward the center of the 
vehicle. Since the caliper is one piece, this movement 
toward the vehicle causes the outer section of the 
caliper to apply pressure against the back of the outer 
shoe and lining assembly, forcing the lining against 
the outer brake rotor surface. As line pressure builds 
up, the shoe and lining assemblies are pressed against 
the brake rotor surfaces with increased force, bringing 
the vehicle to a stop. When the brake pedal is 
released, line pressure is released and the piston 
seal(s) causes the piston(s) to retract slightly. This 


CONTENTS 


Linings . 5B1-4 
Burnishing linings and Rotors . 5B1-4 
Mounting Bracket 5B1-5 
Rotor .. 581-6 
Unit Repair . 5B1-6 
Refinishing Rotors 5B1-6 
On-Vehicle Procedure 5B1-7 
Off-Vehicle Procedure . 5B1-7 
Non-Directional Finishing 581-7 

Caliper . 581-7 
Specifications . 581-9 
General Specifications 5B1-9 
Fastener Tightening Specifications 581-9 


results in less drag on the brake rotor by both shoe and 
lining assemblies. 

The outward movement of the piston(s) and inward 
movement of the caliper automatically compensates 
for lining wear. As the linings wear, the increased 
area behind the piston(s) is filled with brake fluid from 
the master cylinder reservoir. 


ROTORS 


The standard rotors on VIN P vehicles are 
directional 12 inch (305.0 mm) diameter castings 
which are interchangeable left to right. 

Heavy duty front rotors are only available with 
RPO Z07 for VIN .P vehicles and are standard 
equipment ori VIN J. These rotors are 13 inch (330 
mm) diameter castings, have directional cooling fins 
and are not interchangeable from left to right. Each 
rotor has the part number and side designator (left or 
right) stamped on the casting. 
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CALIPERS 


The caliper has dual pistons in an aluminum 
housing which is suspended on the shoe and lining 
assemblies. Hydraulic pressure created by applying 
force to the brake pedal acts equally against the 
pistons and the bottom of the caliper piston bores to 
move the pistons outward and to slide the caliper 
inward, resulting in a clamping action on the brake 
rotor. This clamping action forces the linings against 
the brake rotor, creating friction to stop the vehicle. 


DIAGNOSIS 
LINING INSPECTION 


Inspect the brake linings every 6,000 miles and 
any time that the wheels are removed (tire rotation, 
etc.). Check both ends of the outer pad by looking in at 
each end of the caliper. These are the points at which 
the highest rate of wear normally occurs. However, at 
the same time, check the lining thickness on the inner 
shoe to make sure that it has not worn prematurely. 
Some inboard shoe and linings have a thermal layer 
against the shoe, integrally molded with the lining. 
‘This extra layer should not be confused with uneven 
inboard-outboard lining wear. Look down through the 
inspection hole in the top of the caliper to view the 
inner shoe. Replace disc brake shoe and lining 
assemblies whenever the thickness of any lining is 
worn to within 0.76 mm (0.030 in.) of the shoe. In the 
case of riveted shoe and lining assemblies, replace 
when the lining is worn to within 0.76 mm (0.030 in.) 
of any rivet head. Replace all disc brake shoe and 
lining assemblies at the same time. 


ROTOR INSPECTION 
Rotor Tolerance and Surface Finish 


In manufacturing the brake rotor, tolerances of the 
raking surfaces for flatness, parallelism and lateral 
runout are closely held. The maintenance of close 
tolerances on the shape of the braking surfaces: is 
necessary to prevent brake roughness or pulsation. 

In addition to these tolerances, the surface finish 
must be held to a specified range, 60 Ra roughness or 
less. A new rotor falls into this surface finish range, as 
will a rotor that is refinished exactly as directed in 
“Refinishing Brake Rotors” in the “Unit Repair” 
portion of this section. The control of the braking 
surface finish is necessary to avoid problems of hard 
pedal apply, excessive brake fade, pulls and erratic 
performance. In addition, control of the surface finish 
can improve lining life. 

Light scoring of the rotor surfaces not exceeding 
1.5 mm ( 0.060 in.) is depth is not detrimental to brake 
operation, and may result form normal use 


Thickness Variation Check 


Check thickness variation by measuring the rotor 
thickness at four or more points around the 
circumference’ of the rotor. Use a micrometer 
calibrated in ten-thousandths of an.inch. Make all 
measurements at the same distance in from the edge of 
the rotor. 

A rotor that varies in thickness by more than 0.013 
mm (0.0005 in.) ean cause pedal pulsation and/or front 
end vibration during brake applications. A rotor that 
does not meet these specifications should be refinished 
to specifications or replaced. 


Lateral Runout Check 


The best way to check lateral runout is with the 
wheels still installed on the vehicle. This gives a much 
more accurate reading of the “Total Indicated Runout” 
(T.LR.) under real braking conditions. If equipment is 
not available to perform the check with the wheels 
installed, the next best reading can be made with the 
wheels removed but the caliper still installed. 

1. Clean rotor surface. 


Important 


© If the wheel must be removed, re-install the 
wheel nuts to retain the rotor. Tighten wheel 
nuts to the correct torque specification 
following the wheel nut tightening sequence 
shown in SECTION 3E. 


2. Fasten a dial indicator to the steering knuckle so 
that the indicator button contacts the rotor surface 
about 13 mm (0.5 in.) form the outer edge. 

Set the dial indicator to zero. 

Turn the wheel one complete revolution and 
observe the runout indicated on the dial. The 
Total Indicated Runout (T.LR.) must not exceed 
0.008 mm (0.003 in.). 

In some cases excessive lateral runout of the rotor 
can be improved by indexing the rotor on the hub 
one or two bolt positions from the original position. 
If the lateral runout cannot be corrected by 
indexing the rotor, check the hub and bearing 
assembly for excessive lateral runout or looseness. 
If the hub and bearing assembly lateral runout 
exceeds 0.040 mm (0.0015 in.) then replace the hub 
and bearing assembly. If lateral runout is within 
specifications then refinish or replace the rotor as 
necessary. 


Be 


NOTICE: Whenever the brake rotor has been 
separated from the wheel bearing flange, clean 
any rust or foreign material from the mating 
surface of the wheel bearing flange and rotor. 
Failure to do this may result in increased lateral 
runout of the rotor and brake pulsation. 
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5. If lateral runout exceeds the amount specified in 
Step 4, refinish or replace the rotor. 


CALIPER INSPECTION 


Check calipers for outward signs of leaking fluid 
and also cracked or damaged piston boots. Also, check 
for excessive corrosion in the shoe and lining assembly 
guiding surface. All other types of caliper inspections 
should be performed during unit repair. 


ON-VEHICLE SERVICE 


CALIPER 
Figures 1 through 5 


Remove or Disconnect 


T. Two-thirds of the brake fluid from the master 
cylinder reservoirs. 

2. Raise vehicle and suitably support. - Refer to 
SECTION 0A. 

3. Tire and wheel assembly. Refer to SECTION 3E. 
Install two wheel nuts to retain brake rotor. 

4. Depress caliper pistons into caliper bores to 
provide clearance between shoe and lining 
assemblies and brake rotor. 

5. Inlet fitting bolt, two gaskets and brake hose inlet 
fitting only if caliper housing is being removed 
from the vehicle for overhaul. 
© Plug openings in caliper housing and brake 

hose inlet fitting to prevent brake fluid loss 
and contamination. 
© Discard the two gaskets. 


Important 


© Do not allow brake fluid to come in contact 
with front transverse spring, as damage to the 
spring may occur. 


C2) inter eittinc 
[3] caurernousme 
[4] Gaskets (wasters) 


95 7275-581 
Figure 1 - Remove/Install Inlet Fitting 
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CALIPER HOUSING 
3] RETAINER PIN 


98 7274-581 
Figure 2 - Remove/Install Circip 


Circlip and retainer pin. 

Caliper housing from rotor and caliper mounting 

bracket. 

@ If only shoe and lining assemblies are being 
replaced, suspend caliper housing from upper 
control arm using a wire hook or equivalent to 
avoid damaging the brake hose. Refer to “Shoe 
and Lining Assemblies” in this section. 


iS 


Clean 


© Allresidue from shoe and lining assembly guiding 
surfaces on caliper housing and mounting bracket. 


Eq Install or Connect 


New shoe and lining assemblies onto caliper 
housing. 

2. Housing over brake ‘rotor and into caliper 
mounting bracket. 


CALIPER HOUSING 
RETAINER PIN, 


95 7286-581 
Figure 3 - Remove/install Retainer Pin 
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BRAKE ROTOR 
CALIPER HOUSING 
MOUNTING BRACKET 


98 7339-581 
Figure 4- Remove/install Caliper Housing 


Inspect 
© Make sure that guiding surfaces on the shoe 


and lining assemblies are seated correctly in 
the mounting bracket. 


| Important 


‘There are two sets of retainer pins included in 
repair kits. One set is for base calipers and the 
other set is for heavy-duty calipers. The circlip 
grooves are cut in different positions. Make 
sure that the correct retainer pins are 
installed. 


3. New retainer pin and new circlip. 
© Press housing down into mounting bracket to 
compress bias springs. 
© Slide retainer pin into position and install 
circlip. 
4. Brake hose inlet fitting, two new gaskets and inlet 
fitting bolt, if removed. 


Tighten 


@ Inlet fitting bolt to 40 N-m (30 lb. ft.). 

5. If inlet fitting was removed, bleed hydraulic brake 
system. Refer to SECTION 5. 

6. Remove wheel nuts securing rotor to hub and 

bearing assembly. 

Tire and wheel assembly. Refer to SECTION 3E. 

Lower vehicle. Refer to SECTION 0A. 

Fill master cylinder to proper level with clean 

brake fluid. 

10. With engine running, pump brake pedal slowly 
and firmly three times to seat shoe and lining 
assemblies. 


een 


Inspect 
© Hydraulic brake system for brake fluid leaks. 


LININGS. 
Figure 5 


GM replacement brake lining material is 
recommended for all GM vehicles to maintain the 
balance between front and rear brake performance. 
GM replacement brake parts have been carefully 
selected to provide the proper brake balance for 
purposes of both stopping distance and controllability 
over the full range of operation conditions. 
Installation of front or rear brake lining material with 
performance different from that of the GM 
replacement parts recommended for this vehicle can 
change the intended brake balance of this vehicle. 


Remove or Disconnect 


Caliper housing. Refer to “Caliper Housing” 
removal in this section. 
2. Shoe and lining assemblies. 


oo Clean 


All residue from shoe and lining assembly guiding 
surfaces on caliper housing and caliper mounting 
bracket. 


2] Important 


‘Outboard shoe and lining assembly with 
insulator is installed in the caliper housing, 
the inboard shoe and lining assembly with 
wear sensor is pressed into the caliper pistons. 

© Replace shoe and lining assemblies in axle 
sets. 


Install or Connect 


T, Shoe and lining assemblies. 
© Push firmly until flush and fully seated in 
caliper housing and caliper pistons, 
© Make sure that the lining surfaces remain free 
of grease and oil 
2. Caliper housing. Refer to “Caliper Housing” 
installation in this section. 


Burnishing Linings and Rotors 


After brake linings have been replaced and/or 
rotors have been refinished, it is recommended that 
the new braking surface be broken in, or “burnished.” 
This can be accomplished by making 20 stops from 30 
mph, using medium to firm pedal pressure. Take care 
to avoid overheating the brakes. 
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MOUNTING BRACKET 
Figure 6 


Important 


© “Remove caliper mounting bracket only if it is 
damaged or if brake rotor is being removed for 
refinishing or other service operations. 


| Remove or Disconnect 
Caliper housing. Refer to “Caliper Housing” 
removal in this section. 

2. Two bracket mounting bolts and washers. 
Discard mounting bolts. 

‘3. Mounting bracket from knuckle. 


Clean 


© All bolt adhesive residue from mounting bracket 
and knuckle mating surfaces. 


BIAS SPRING Install or Connect 
INBOARD SHOE AND LINING ASSEMBLY 1. Caliper mounting bracket to knuckle. 
OUTBOARD SHOE AND LINING ASSEMBLY 2. Two new bracket mounting bolts and washers. 


CALIPER HOUSING e New bracket mounting bolts will come with an 
adhesive already applied to the threads. 


95 7340-561 
Figure 5- Linings 


upPER CONTROL ARM . [@] KNUCKLE 


[2] sour [©] mounting Bracket 


WASHER [EJ eraxe Rotor 


98 7341-581 
Figure 6 - Mounting Bracket 
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(1 steeper screwcap [7] RETAINERPIN 
[E] oueener screw INBOARD SHOE AND. 


LINING ASSEMBLY 
[3] cauier Housine }OARD SHOE AND 
(2) seats 


5] ours 
LINING ASSEMBLY 
[10] CALIPER MOUNTING BRACKET 
[E) caurer pistons 
[Ee] soors 


[4] circu 
[12] Bias sprING 


Figure 7 - Front Caliper Assembly 


‘Two front caliper mounting bracket bolts to 
225 + 20N-m (166+ 15 1b. ft.). 

Recheck torque on both bolts immediately. 
Allow adhesive on bolts to cure for two hours 
before moving vehicle. 


3. Caliper housing. Refer to “Caliper Housing” 
installation in this section. 
ROTOR 


Remove or Disconnect 

T, Raise vehicle and suitably support. See SECTION 
OA. 

Tire and wheel assembly. See SECTION 3E. 

Disc brake caliper. 

Brake rotor. 


Re 


Mj Clean 


Metal contact surfaces between brake rotor and 
hub bearing flange. 


Install or Connect 
T, Brake rotor. 
2. Disc brake caliper. 
3, Tire and wheel assembly. 
4, Lower vehicle. 


UNIT REPAIR 
REFINISHING ROTORS 


Do not refinish brake rotors when performing 
routine brake maintenance such as replacing worn 
disc brake pads. Refinish a rotor only under the 
following circumstances: 

1. There is a complaint of brake pulsation. 

2. There is scoring greater than 1.5 mm (0.060 

in). 

All brake rotors have a minimum thickness 
dimension cast into them. This dimension is the 
minimum wear dimension and not a refinish 
dimension. Do not use a brake rotor that, after 
refinishing, will not meet the specifications shown on 
the rotor; always replace it with a new rotor. 

Accurate control of the rotor tolerance is necessary 
for proper performance of the disc brakes. Machining 
of the rotor should be done only with precision 
equipment. Machining equipment should be serviced 
on a regular basis following the manufacturer's 
recommended maintenance procedure. 

When refinishing rotors, the attaching adapters, 
tool holders, vibration dampeners and tool bits must be 
in good condition. Always use sharp cutting tools or 
bits and use only replacement cutting bits 
recommended by the equipment manufacturer. 
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Dull or worn tools leave a poor surface finish which 
will affect braking performance. Vibration dampening 
attachments should always be used when refinishing 
braking surfaces. These attachments eliminate tool 
chatter and will result in better surface finish. Make 
sure these adapters are clean and free of nicks. 


On-Vehicle Procedure 


Tool Required: 
On-Vehicle Brake Lathe, such as 
Kent-Moore J 37704. 


In the cases where rotors are being refinished to 
correct a problem with brake pulsation, it is 
recommended that an on-vehicle brake lathe be used 
to achieve best results. Follow the equipment 


manufacturer's recoramended specifications and 
procedure. 
Off-Vehicle Procedure 


Following are two recommended procedures that 
achieve adequate results: using two different off- 
vehicle drum/disc brake lathes. (If any other lathe is 


used, follow that lathe’s instructions and 
recommendations.) 
AMMCO Brake Lathe 

ROUGH CUT FINISH CUT 
SpindleSpeed  150RPM 150 RPM 
Depth of Cut 0.1524mm-> 0.1016 mm- 
(per side) 0.6350mm 0.1524 mm 

(0.006 in.- (0.004 in. - 

0.025 in.) 0.006 in.) 
Cross Feed 0.254 mm * 0.0508 mm 
(per rev.) (0.010in.) _ ~(0.002in.) 
Vibration Yes Yes 
Dampener 


‘ACCU TURN Brake Lathe, GM Dealer Equipment 
(One cut refinishing procedure) 


Locate the deepest score and turn the rotor 
micrometer knob until the tool bit bottoms out at the 
deepest point of the score. Zero the scale and back out 
the tool bit (repeat for opposite side of rotor). Advance 
the cutter handwheel until the bits have cleared the 
inner edges of the rotor face. Adjust the micrometer 
knobs for approximately 0.127 mm (0.005 in.) more 
than the first reading. This will ensure resurfacing 
the rotor in one cut. 
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Spindle Speed 150 RPM 
Depth of Cut As necessary 

Cross Feed 0.0762 mm (0.003 in.) 
(per rev:) 

Tool Bit Nose Radius" 1/64 

Vibration Yes 

Dampener 


Non-Directional Finishing 


It is very important that the rotor surface be made 
nondirectional by dressing the rotor surfaces with a 
sanding disc tool such as AMMCO 8750 safe swirl disc 
rotor grinder, ACCU TURN 433179 nondirectional 
swirl finisher, or equivalent, using 120 grit aluminum 
oxide sandpaper. Sand each rotor surface with 
moderate pressure for a minimum of 60 seconds. If the 
brake lathe is not equipped with an adequate 
nondirectional finishing tool, an alternate method is to 
use a sanding block with 150 grit aluminum oxide 
sandpaper. With the rotor turning at the equipment 
manufacturer's highest recommended cutting speed, 
sand each rotor surface for a minimum of 60 seconds 
using moderate pressure. After the rotor had been 
sanded, clean each surface with denatured alcohol or a 
suitable brake cleaner. 

The finished rotor surface should be as close to that 
of a new rotor as possible. Failure to obtain the best 
possible rotor finish may affect initial braking 
performance. 


CALIPER 
Figures 7,8 and 9 


NOTICE: Do not use lubricated compressed air 
on brake parts as damage to rubber components 
may result. 


Important 


Replace all’ components included in repair kits 

used to service this caliper. 

© Lubricate rubber parts with clean brake fluid to 
make assembly easier. 

© If any -hydraulic component is removed or 
disconnected, it may be necessary to bleed all or 
part of the brake system. 

© Replace shoe and lining assemblies in axle sets 
only. 

© The torque values 
unlubricated fasteners. 

© Perform service operations on a clean bench, free 

from all mineral oil materials. 


specified are for dry, 
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3] Disassemble 


CAUTION: Do not place fingers in front of 
the pistons in an attempt to catch or 
protect “Pistons when applying 
compresse This could result in 
serious injury. 


NOTICE: To prevent damage, be careful when 
handling pistons. 


1. Pistons by directing compressed air into the brake 
hose inlet fitting port of the caliper housing. 


| Important 


Use clean shop towels to pad the interior of the 
caliper housing during piston removal. 

© Be careful not to damage brake hose inlet 
fitting port or washer sealing face on the 
caliper housing. 

@ If pistons do not come out at the same time, 
remove piston boot from the empty cylinder 
and install the extracted piston into the caliper 
bore far enough to seal. Install a spacer to hold 
extracted piston in position. Use compressed 
air to remove the other piston as described 
above. 


el Inspect 


© Pistons for scoring nicks, corrosion and wear. 
Replace pistons if any of the above are found. 
2. Piston boots. 


NOTICE: Do not use a metal tool to remove piston 
seals. Metal tools may damage caliper bores or 
piston seal grooves. 


A] AIR HOSE 


[B) wtet ort 


[1] cater nousing 
38 7342-581 


Figure 8- Remove Piston 


3. Piston seals. 
© Use a small wood or plastic tool to extract 
piston seals. 
4. Bleed screw cap. 
5. Bleed screw. 


Tha} Inspect 


© Caliper bores and piston seal grooves for scoring 
and corrosion. If badly scored or corroded around 
the piston seal area, replace the caliper housing. 

© Caliper mounting bracket guide surfaces for 
corrosion and wear. Remove and replace caliper 
mounting bracket if necessary. Refer to “Caliper 
Mounting Bracket” in this section. 


Clean 


© Allresidue from shoe and lining assembly guiding 
surfaces on caliper housing and caliper mounting 
bracket. 

© All parts not included in the repair kit with 
denatured alcohol. 

© Dry with filtered unlubricated compressed air. 

@ Blow out all passages in caliper housing and 
bleeder valve. 


BOOT 
CALIPER PISTON. 


Figure 9 - Install Piston Boot 


FH Assemble 


‘Bleed screw. 


Tighten 
@ Bleed screw to 9 N-m (79 Ib. in.). 

2. Bleed screw cap onto bleeder screw. 

3. Lubricate new piston seals and caliper bore seal 
grooves with brake fluid. 

4. New seals into caliper bore seal grooves. 
@ Make sure seals are not twisted. 

5. Lubricate caliper bores and pistons with brake 
fluid. 
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6. Boot and piston. Lateral Runout .. 
Install the boot over the end of the piston so Thickness Variation 
that the fold will face toward the caliper Rotor Thickness 


0.15 mm (0.006 in.) 
0.013 mm (0.0005 in.) 


housing piston bore opening. (Maximum) ... 20,2 mm (0.795 in.) 
Seat boot into caliper bore groove and slide Minimum Thickness 
piston into caliper bore. after Refinish . 18.9mm (0.744 in.) 
© Push down piston to the bottom of the caliper ‘Discard Thickness. 18.4 mm (0.724 in.) 
bore. 
© Make sure boot is properly seated into the Heavy Duty Front Rotors (VIN P W/Z07- standard on 
piston groove and into groove in caliper bore. VINJ) 
© Repeat Steps 5 and 6 for the remaining piston, Rotor Diameter 330.0 mm (13.0 in.) 
7. Caliper housing, Refer to “Caliper Housing” Lateral Runout 0.15 mm (0.006 in.) 
installation in this section. Thickness Variation ..... 0.013 mm (0.0005 
Rotor Thickness 
SPECIFICATIONS (Maximum) ... 28.2mm (1.110 in.) 
Minimum Thickness 
GENERAL SPECIFICATIONS after Refinish . 26,9 mm (1.059 in.) 
Discard Thickness . 26.5 mm (1.039 in.) 
Caliper Piston B 
"Front Caliper Piston FASTENER TIGHTENING SPECIFICATIONS 
Bore Diameter ........ 38.0 mm (1.60 in.) Hee niaeeeee Sains 
Standard Front Rotors Front Caliper Mounting Bracket 
Rotor Diameter 305.0 mm (12.0 in.) eae aera he) ae 
Inlet Fitting Bolt . 40 N-m (30 1b. ft.) 
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SECTION 5B2 
REAR DISC BRAKES 


CAUTION: When servicing brake parts, do not create dust by grinding or sanding 
brake linings, or by cleaning brake parts with a dry brush or with compressed air. 
Many brake parts contain asbestos fibers which can become airborne if dust is created 
during servicing. Breathing dust containing asbestos fibers may cause serious bodily 
harm. A water dampened cloth or water based solution should be used to remove any 
dust on brake parts. Equipment is commercially available to: perform this washing 
function. These wet methods will prevent asbestos fibers from becoming airborne. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct-part number fastener is not available, a fastener of equal size and strength (or stronger) may 
be used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. 
‘The correct torque value must be used when installing fasteners that require it. If the above conditions 
are not followed, parts or system damage could result. 


CONTENTS 


General Description . ~ 5B2-1 Burnishing Linings and Rotors 
Rotors . 5B2-1 Caliper Mounting Bracket 
Calipers 582-2 Rotor 

Diagnosis . 582-2 Unit Repair 
Lining Inspection . 582-2 Refinishing Brake Rotors . 
Rotor Inspection 5B2-2 On-Vehicle Procedure 

Rotor Tolerance and Surface Fi 5B2-2 Off-Vehicle Procedure . 

Thickness Variation Check . 5B2-2 Non-Directional Finishing 

Lateral Runout Check . 5B2-2 2 ec ay 
Caliper Inspection 5B2-3 __ Parking Brake Adjustment 

On-Vehicle Service 5B2-3 Specifications 
Caliper . 582-3 General Specifications 
Linings 5B2-4 _ Fastener Tightening Specifications 


GENERAL DESCRIPTION 


When the brakes are applied, fluid pressure 
behind the caliper piston increases. Pressure is 
exerted equally against the bottom of the piston and 
also against the bottom of the piston bore. The 
pressure applied to the piston is sent to the inner shoe 
and lining, forcing the lining against the inner brake 
rotor surface. The pressure applied to the bottom of 
the piston bore forces the caliper to slide towards the 
inner side, or toward the center of the vehicle. Since 
the caliper is one piece, this movement toward the 
vehicle causes the outer section of the caliper to apply 
pressure against the back of the outer shoe and lining 
assembly, forcing the lining against the outer brake 
rotor surface, As line pressure builds up, the shoe and 
lining assemblies are pressed against the brake rotor 
surfaces with increased force, bringing the vehicle toa 
stop. When the brake pedal is released, line pressure 
is released and the piston seal causes the piston to 
retract slightly. This results in less drag on the brake 
rotor by both shoe and lining assemblies. 


The outward movement of the piston and inward 
movement of the caliper automatically compensates 
for lining wear. As the linings wear, the increased 
area behind the piston is filled with brake fluid from 
the master cylinder reservoirs. 


ROTORS ' 

The standard rotors on VIN P vehicles are non- 
directional 12 inch (305.0 mm) diameter castings 
which are interchangeable left to right. En 

Heavy duty front rotors are only available with 
RPO 207 for. VIN P vehicles and are standard 
equipment on VIN J. These rotors are 13 inch (330 
mm) diameter castings, have directional cooling fins 
and are not interchangeable from left to right. Each 
rotor has the part number and side designator (left or 
right) stamped on the casting. 
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CALIPERS 


The disc brake caliper has a single piston in an 
aluminum housing which is suspended in the 
mounting bracket on two guide pins. When the 
parking brake is applied, the lever on the caliper 
causes the pushrod, actuating collar, and clamp rod 
assembly to be moved outward and the caliper to slide 
inward, mechanically forcing the shoe and lining 
assemblies against the brake rotor. Parking brake 
application is completely independent of the hydraulic 
brake system. For more information on the parking 
brake, refer to SECTION 5. 


DIAGNOSIS 
LINING INSPECTION 


Inspect the brake linings every 6,000 miles and 
any time that the wheels are removed (tire rotation, 
ete.). Check both ends of the outer pad by looking in at 
each end of the caliper. These are the points at which 
the highest rate of wear normally occurs. However, at 
the same time, check the lining thickness on the inner 
shoe to make sure that it has not worn prematurely. 
Some inboard shoe and linings have a thermal layer 
against the shoe, integrally molded with the lining. 
‘This extra layer should not be confused with uneven 
inboard-outboard lining wear. Look down through the 
inspection hole in the top of the caliper to view the 
inner shoe. Replace disc brake shoe and lining 
assemblies whenever the thickness of any lining is 
worn to within 0.76 mm (0.030 in.) of the shoe. In the 
case of riveted shoe and lining assemblies, replace 
when the lining is worn to within 0,76 mm (0.030 in.) 
of any rivet head. Replace all disc brake shoe and 
lining assemblies at the same time. 


ROTOR INSPECTION 
Rotor Tolerance and Surface Finish 


In manufacturing the brake rotor, tolerances of the 
braking surfaces for flatness, parallelism and lateral 
runout are closely held. The maintenance of close 
tolerances on the shape of the braking surfaces is 
necessary to prevent brake roughness or pulsation. 

In addition to these tolerances, the surface finish 
must be held to a specified range, 60 Ra roughness or 
less. A new rotor falls into this surface finish range, as 
will a rotor that is refinished exactly as directed in 
“Refinishing Brake Rotors” in the “Unit Repair” 
portion of this section. The control of the braking 
surface finish is necessary to avoid problems of hard 
pedal apply, excessive brake fade, pulls and erratic 
performance. In addition, control of the surface finish 
can improve lining life. 


Light scoring of the rotor surfaces not exceeding 
1.5 mm ( 0.060 in.) is depth is not detrimental to brake 
operation, and may result form normal use. 


Thickness Variation Check 


Check thickness variation by measuring the rotor 
thickness at four or more points around the 
circumference of the rotor. Use a micrometer 
calibrated in ten-thousandths of an inch. Make all 
measurements at the same distance in from the edge of 
the rotor. 

A rotor that varies in thickness by more than 0.013 
mm (0.0005 in.) can cause pedal pulsation and/or front 
end vibration during brake applications. A rotor that 
does not meet these specifications should be refinished 
to specifications or replaced. 


Lateral Runout Check 


The best way to check lateral runout is with the 
wheels still installed on the vehicle. This gives a much 
more accurate reading of the total indicated runout 
(T.LR.) under real braking conditions. If equipment is 
not available to perform the check with the wheels 
installed, the next best reading can be made with the 
wheels removed but the caliper still installed. 


1. Clean rotor surface. 


Important 


© If the wheel must be removed, re-install the 
wheel nuts to retain the rotor. Tighten wheel 
nuts to the correct torque specification 
following the wheel nut tightening sequence 
shown in SECTION 8E. 


2. Fasten a dial indicator to the steering knuckle so 
that the indicator button contacts the rotor surface 
about 13 mm (0.5 in.) form the outer edge. 

Set the dial indicator to zero. 

Turn the wheel one complete revolution and 
observe the runout indicated on the dial. The 
Total Indicated Runout (T.LR.) must not exceed 
0.008 mm (0.003 in.). 

In some cases excessive lateral runout of the rotor 
can be improved by indexing the rotor on the hub 
one or two bolt positions from the original position. 
If the lateral runout cannot be corrected by 
indexing the rotor, check the hub and bearing 
assembly for excessive lateral runout or looseness. 
If the hub and bearing assembly lateral runout 
exceeds 0.040 mm (0.0015 in.) then replace the hub 
and bearing assembly. If lateral runout is within 
specifications then refinish or replace the rotor as 
necessary. 


ae 
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NOTICE: Whenever the ‘brake rotor has been 
separated from the wheel bearing flange, clean 
any rust or foreign material from the mating 
surface of the wheel bearing flange and rotor. 
Failure to do this may result in increased lateral 
runout of the rotor and brake pulsation. 


5. If lateral runout exceeds the amount specified in 
Step 4, refinish or replace the rotor. 


CALIPER INSPECTION 


Check calipers for outward signs of leaking fluid 
and also cracked or damaged piston boots. Also, check 
for excessive corrosion in the shoe and lining assembly 
guiding surfaces. All other types of caliper inspections 
should be performed during unit repair. 


ON-VEHICLE SERVICE 


CALIPER 
Figures 1 through 4 


Remove or Disconnect 


T, Disable parking brake automatic adjuster. Refer 
to SECTION 5F. 

2. Raise vehicle and suitably support. Refer to 

SECTION 0A. 

Tire and wheel assembly. Refer to SECTION 3E. 

Install two wheel nuts to retain brake rotor. 

Inlet fitting bolt, inlet fitting, and two gaskets only 

if caliper housing is being removed from the 

vehicle. 

© Discard the two gaskets. 

© Plug openings in caliper housing and inlet 
fitting. 


Important 


© Do: not remove lever return spring or 
disconnect cable unless parking brake 
automatic adjuster has been disabled. Refer to 
SECTION 5F. 


see 


6. Leverreturn spring. 

Discard spring if coils are opened. 

Cable from lever and bracket. 

Two guide pin bolts. 

© Discard guide pin bolts. 

9. Caliper housing from brake rotor and caliper 
mounting bracket. 

If caliper housing overhaul or replacement is 
not required, support caliper housing using a 
wire hook or equivalent to avoid damage to 
brake hose. 

10. Shoe and lining assemblies only if they are being 
replaced or if caliper mounting bracket is being 
removed. 


ex 
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MOUNTING BRACKET 
GUIDE PIN 


INBOARD SHOE AND LINING ASSEMBLY 
UPPER GUIDE PIN BOLT 

CALIPER HOUSING 

OUTBOARD SHOE AND LINING ASSEMBLY 
[) onaxe rotor 


95 7346-582 


Figure 1 - Shoe and Lining Assemblies Replacement 


UPPER GUIDE PIN BOLT 
LOWER GUIDE PIN BOLT 
CALIPER HOUSING 
GUIDE PIN 
[5] soot 
MOUNTING BRACKET 

INSULATOR 

OUTBOARD SHOE AND LINING ASSEMBLY 

WEAR SENSOR: 

INBOARD SHOE AND LINING ASSEMBLY 

15.7367-582 

Figure 2- Rear Caliper Assembly 
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T 


Ore 


9. 


Inspect 


Guide pins for free movement in caliper 
mounting bracket. Replace guide pins, or 
boots if corroded, worn or damaged. 

© Shoe ‘and lining assemblies for wear and 
maximum taper of 0.15 mm (0,006 in.). 
Replace with new shoe and lining assemblies if 
they are tapered beyond specification. Replace 
shoe and lining assemblies in axle sets only. 


Install or Connect 


Shoe and lining assemblies, if removed. 

Outboard shoe and lining assembly with 
insulator installed toward the caliper housing. 

© Inboard shoe and lining assembly with the 
wear sensor installed nearest the caliper 
piston. 

e Wear sensor must be in the trailing position 
during forward wheel rotation. 

Caliper housing over brake rotor and into caliper 

mounting bracket. 

Two guide pin bolts. 


Tighten 


© Upper guide pin bolt to 35 N-m (26 Ib. ft.). 

© Lower guide pin bolt to 22 N-m (16 Ib. ft.) 
Cable to bracket and parking brake lever. 

Lever return spring. 

Ifremoved, inlet fitting, two new gaskets and inlet 
fitting bolt. 


Tighten 

@ Inlet fitting bolt to 40 N-m (30 Ib. ft.). 

If inlet fitting was removed, bleed hydraulic brake 
system. Refer to SECTION 5. 


A Adjust 


If caliper housing was overhauled, adjust 
parking brake free travel. Refer to “Parking 
Brake Free Travel Adjustment” in SECTION 
oF. 

Enable parking brake automatic adjuster. Refer to 

SECTION 5F. 


Inspect 


© Caliper parking brake levers to make sure 
they are against the stops on the caliper 
housing. If levers are not on their stops, refer 
to SECTION 5F for parking brake cable 
repairs. 

Remove nuts securing rotor to hub and bearing 

assembly. 


10. Tire and wheel assembly. 
11. Lower vehicle. 


BRAKE ROTOR 
CALIPER HOUSING 
INLET FITTING 


INLET FITTING BOLT 
WASHERS 


9S 7348-582 
Figure 3 - Remove/Install Inlet Fitting 


LH SHOWN 
RH SIMILAR 


[) caurer Housing 
2) BRACKET 


[3] Pankine sraxe Lever es 7itesan 
Figure 4 - Parking Brake Cable Attachment 
12. Fill master cylinder reservoir. Refer to SECTION 
BA. 


i) 


CABLE 
LEVER RETURN SPRING 


13. With engine running, pump brake pedal slowly 
and firmly three times to seat shoe and lining 
assemblies. 


Inspect 
‘Hydraulic brake system for brake fluid leaks. 


LININGS 
Figures 1 through 5 


GM replacement brake lining material is 
recommended for all GM vehicles to maintain the 
balance between front and rear brake performance. 
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GM replacement brake parts have been carefully 
selected to provide the proper brake balance for 
purposes of both stopping distance and controllability 
over the full range of operation conditions. 
Installation of front or rear brake lining material with 
performance different from that of the GM 
replacement parts recommended for this vehicle can 
change the intended brake balance of this vehicle. 


Remove or Disconnect 


T, Two-thirds of the brake fluid from the master 
cylinder reservoirs. 
2. Raise vehicle and suitably support. Refer to 
SECTION 0A. 
Tire and wheel assembly. Refer to SECTION 3E. 
Install two wheel nuts to retain brake rotor. 
Depress piston into caliper housing bore to provide 
clearance between shoe and lining assemblies and 
brake rotor. 
© Make sure one end of C-clamp or equivalent, 
rests on the inlet fitting bolt and the other end 
against the outboard shoe and lining 
assembly. 
6. Caliper upper guide pin bolt. 
© Discard bolt. 


ape 


Important 
© It is not necessary to remove the parking brake 
caliper lever return spring’to replace the shoe 
and lining assemblies. 


7. Shoe and lining assemblies. 
© Rotate the caliper housing at the lower guide 
pin, bolt and guide pin within the caliper 
mounting bracket. Be careful not to strain 
hose or cable conduit. 
© . Lift out shoe and lining assemblies. 


[A] c-ccame 
[7] Mountine Bracket 
[2] caurér Housing 


Figure 5 - Compressing Piston 
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Clean 


© Allresidue from shoe and lining assembly guiding 
surfaces on caliper housing and caliper mounting 
bracket, and clamp rod. 


fra Inspect 


© Guide pins for free movement in caliper mounting 
bracket. Replace guide pins or boots if corroded or 
damaged. Refer to “Caliper Housing” in this 
section. 


| Install or Connect 


‘New shoe and lining assemblies on caliper 

mounting bracket. 

@ Outboard shoe and lining assembly with 
insulator installed toward the caliper housing. 
Inboard shoe and lining assembly with the 
wear sensor installed nearest the caliper 
pistons. 

© Wear sensor must be in the trailing position 
during forward wheel rotation. 

‘@ Replace shoe and lining assemblies in axle sets 
only. 

2. Rotate the caliper housing into its operating 

position. 

@ Springs on the outboard shoe and lining 
assemblies must not stick through the 
inspection hole in the caliper housing. If 
springs are sticking through the inspection 
hole in the caliper housing, lift caliper housing 
and make the necessary corrections to the shoe 
and lining assembly positions. 


NOTICE: See “Notice” on Page 5B2-1 of this” 
section. 


3. New upper guide pin bolt. 


Tighten 
© Upper guide pin bolt to 35 N-m (26 Ib. ft.). 
4. With engine running, pump the brake pedal slowly 
and firmly to seat shoe and lining assemblies. 
aes 
Inspect + 
@ Parking brake levers to make sure they are 
against the stops on the caliper housings. If 
levers are not on their stops, refer to SECTION 
5F for parking brake cable repairs. 
5. Remove wheel nuts securing rotor to hub and 
bearing assembly. 
. Tire and wheel assembly. Refer to SECTION 3E. 
Lower vehicle. Refer to SECTION 0A. 
Fill master cylinder to proper level with clean 
brake fluid. 


2a 
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WASHER 


1] 


2] MOUNTING BOLT 


[3] ptate 


@] BRAKE ROTOR 
[E) mounting sracket 


95 7350-581 


Figure 6 - Caliper Mounting Bracket 


Inspect 
Hydraulic brake system for brake fluid leaks. 


Burnishing Linings and Rotors 


After brake linings have been replaced and/or 
rotors have been refinished, it is recommended that 
the new braking surface be broken in, or “burnished.” 
This can be accomplished by making 20 stops from 30 
mph, using medium to firm pedal pressure. Take care 
to avoid overheating the brakes. 


CALIPER MOUNTING BRACKET 
Figure 6 


Remove or Disconnect 
T, Caliper housing. Refer to “Caliper Housing” in 
this section. 
2. Two bracket mounting bolts and washers. 
© Discard mounting bolts. 
3. Caliper mounting bracket from mounting plate. 


ROTOR 


Remove or Disconnect 
T, Raise vehicle and suitably support. See SECTION 
OA. 
2. Tire and wheel assembly. See SECTION 3E. 
8. Dise brake caliper. 
4. Brake rotor. 


fi] Clean 
© Metal contact surfaces between brake rotor and 
hub bearing flange. 


P4 Install or Connect 


I, Brake rotor. 
2. Discbrake caliper. 

3. Tire and wheel assembly. 
4. Lower vehicle. 


UNIT REPAIR 
REFINISHING ROTORS 


Do not refinish brake rotors when performing 
routine brake maintenance such as replacing worn 
disc brake pads. Refinish a rotor only under the 
following circumstances: 

1. There is a complaint of brake pulsation. 

2. There is scoring greater than 1.5 mm (0.060 

in.). 

All brake rotors have a minimum thickness 
dimension cast into them. This dimension is the 
minimum wear dimension and not a refinish 
dimension. Do not use a brake rotor that, after 
refinishing, will not meet the specifications shown on 
the rotor; always replace it with a new rotor. 

Accurate control of the rotor tolerance is necessary 
for proper performance of the dise brakes. Machining 
of the rotor should be done only with precision 
equipment. Machining equipment should be serviced 
on a regular basis following the manufacturer's 
recommended maintenance procedure. 

When refinishing rotors, the attaching adapters, 
tool holders, vibration dampeners and tool bits must be 
in good condition. Always use sharp cutting tools or 
bits and use only replacement cutting bits 
recommended by the equipment manufacturer. Dull 
or worn tools leave a poor surface finish which will 
affect braking performance. 
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Vibration dampening attachments should always be 
used when refinishing braking surfaces. These 
attachments eliminate tool chatter and will result in 
better surface finish. Make sure these adapters are 
clean and free of nicks. 


On-Vehicle Procedure 


Tool Required: 
On-Vehicle Brake Lathe, such as 
Kent-Moore J 37704. 


In the cases where rotors are being refinished to 
correct a problem with brake pulsation, it is 
recommended that an on-vehiele brake lathe be used 
to achieve best results. Follow the equipment 
manufacturer’s recommended specifications and 
procedure. 


Off-Vehicle Procedure 
Following are two recommended procedures that 


achieve adequate results using two different off- 
vehicle drum/dise brake lathes. (If any other lathe is 


used, follow that lathe’s instructions and 
recommendations.) 
AMMCO Brake Lathe 

ROUGHCUT FINISHCUT 
Spindle Speed  150RPM 150 RPM 
Depth of Cut 0.1524mm- 0.1016 mm- 
(per side) 0.6350mm —0.1524 mm 

(0.006 in.- (0.004 in. - 

0.025 in.) 0.006 in.) 
Cross Feed 0.254mm —-0.0508 mm 
(per rev,) (0.010 in.) (0,002 in.) 
Vibration Yes Yes 
Dampener 


ACCU TURN Brake Lathe, GM Dealer Equipment 
(One cut refinishing procedure) 


Locate the deepest score and turn the rotor 
micrometer knob until the tool bit bottoms out at the 
deepest point of the score. Zero the scale and back out 
the tool bit (repeat for opposite side of rotor.) Advance 
the cutter handwheel until the bits have cleared the 
inner edges of the rotor face. Adjust the micrometer 
knobs for approximately 0.127 mm (0.005 in.) more 
than the first reading. This will ensure resurfacing 
the rotor in one cut. 
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Spindle Speed 150 RPM 
Depth of Cut ‘As necessary 

Cross Feed 0.0762 mm (0.003 in, 
(per rev.) 

Tool BitNose Radius 1/64 

Vibration Yes 


Dampener 
Non-Directional Finishing 


It is very important that the rotor surface be made 
‘nondirectional by dressing the rotor surfaces with a 
sanding disc tool such as Ammco 8750 Safe Swirl Disc 
Rotor Grinder, Acciturn 433179 Non-Directional 
Swirl Finisher, or equivalent, using 120 grit 
aluminum oxide sandpaper. Sand each rotor surface 
with moderate pressure for a minimum of 60 seconds. 
If the brake lathe is not equipped with an adequate 
non-directional finishing tool, an alternate method is 
to use a sanding block with 150 grit aluminum oxide 
sandpaper. With the rotor turning at the equipment 
manufacturer's highest recommended cutting speed, 
sand each rotor surface for a minimum of 60 seconds 
using moderate pressure. After the rotor has been 
sanded, clean each surface with denatured alcohol or a 
suitable brake cleaner. 

The finished rotor surface should be as close to that 
of a new rotor as possible. Failure to obtain the best 
possible rotor finish may affect braking performance. 


CALIPER 
Figures 7 and 8 


NOTICE: Do not use lubricated compressed air 
on brake parts as damage to rubber components 
may result. 


al Important 


© Replace all components included in repair kits 
used to service this caliper. - 

© Lubricate rubber parts with clean brake fluid 
to make assembly easier. 

@ If any hydraulic component is removed or 
disconnected, it may be necessary to bleed all 


or part of the brake system. 

© Replace shoe and lining assemblies in axle sets 
only. 

@ The torque values specified are for dry, 
unlubricated fasteners. 


@ Perform service operations on a clean bench, 
free from all mineral oil materials. 
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(J pworpin.cap 

(2) sprac cur 

3] pworen 

[TE return sprinc 

[5] Parkine Brake LEVER 

[Ey steeper screw 

fea 

(8) sracket 

LOWER GUIDE PIN BOLT 

BOLT 

ADJUSTER SCREW 

NUT 

UPPER GUIDE PIN BOLT PRELOAD SPRING 
CALIPER HOUSING [za] actuatine couar 
BooT 


BooT 
MOUNTING BRACKET 
PISTON SEAL CLAMP ROD 

INBOARD SHOE AND LINING ASSEMBLY 
Boor OUTBOARD SHOE AND LINING ASSEMBLY 
RETAINER RETAINER 

[22] pusurop [22] sprinc 


Figure 7 - Rear Caliper Assembly Components (Left-Hand Side Shown, Right-Hand Side Similar) 
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TX) compresseo air Hose 
[B] stop rower. 
( caurer wousine 


Figure 8 - Piston Removal 


Disassemble 


T. Twocollar return springs from actuating collar. 
2. Actuating collar with assembled parts. 

Firmly, but gently, pull the actuating collar 
with assembled parts out of the caliper 
housing by pulling on both ends of the collar. 

3. Clamp rod and bushing from collar. 

© Discard bushing. 

4. Retainers, two boots and pushrod from collar. 

@ Bend back retainer tabs and separate 
retainers. 

© Discard retainers and boots 

5. Preload spring from retainer. 


CAUTION: Do not place fingers in front of 
the pistons in an attempt to catch or 
protect jistons when. applying 
compressed: air. This could result in 
serious injury. 


Important 


© Use clean shop towels to pad the interior of the 
caliper housing during piston removal. 


NOTICE: To prevent damage, be careful when 
handling pistons. 


6. Piston by directing compressed air into the inlet 
fitting opening of the caliper housing. 


NOTICE: Do not use a metal tool to remove piston 
seal. Metal tools may damage the caliper housing 
bore or the seal groove. 


7. Piston seals. 
@ Use a small wood or plastic tool. 

8. Bleeder screw cap and bleeder screw. 
© Discard bleeder screw cap. 


REAR DISC BRAKES -5B2-9 


9. Pivot pin cap, sprag clip, and lever from pivot pin 
@). 
@ Discard sprag clip. > 


10. Discard pivot pin and nut, if worn. 


11. Adjuster screw from caliper housing. 
© Discard if damaged or worn. 

12. Two guide pins and boots from caliper mounting 
bracket. 


© All parts not included in the repair kit in 
denatured alcohol. 

© Use filtered, unlubricated compressed air to dry 
parts. 

© Blow out all passages in caliper housing and 
bleeder screw. 

© Shoe and lining assembly contact area on caliper 
mounting bracket. 


Inspect 


@ Caliper housing bore for scoring and corrosion. 
Replace caliper housing if badly scored or corroded 
around the seal area. 

© Pistons for scoring nicks, corrosion and wear. 
Replace, if necessary. 

Contact points on lever and pivot pin for wear and 
corrosion. Replace, if necessary. 

Caliper mounting bracket for wear or damage. 
Replace, if necessary. 

© Actuating collar and clamp rod for corrosion or 
excessive wear on the working surfaces. If 
corrosion or excessive wear is present, replace 
damaged parts. 


Assemble 


Lubricate new piston seal, caliper housing bore, 
and seal groove with clean brake fluid. 
2. New piston seal into caliper housing seal groove. 
©  Makesure piston seal is not twisted. 
Lubricate piston with clean brake fluid. 
. Piston into the bore of the caliper housing. 
@ Push down, by hand, to the bottom of the bore. 
5. Pushrod, new boots and new boot: retainers to 
actuating collar. 
© Lightly coat actuating collar with the liquid 
lubricant provided in the repair kit. Do not 
use any other fluid or grease. 
Clamp’ boot retainers’ firmly against the 
actuating collar. 
© Bend tabs on boot retainer to hold assembly 
together. 
6. Preload spring into boot retainers. 
7. Clamp rod to actuating collar and boot assembly. 
© Lightly coat clamp rod with liquid lubricant 
provided in repair kit. 
© Slide clamp rod through actuating collar and 
boot assembly. 


ae 
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10. 


1. 
12, 


13. 


14. 


15. 


16. 


17. 


© Boot must be against the reaction plate on the 
clamp rod. 

New bushing to clamp rod. 

© Lubricate the outside of the bushing with the 
provided lubricant. 

Clamp rod with assembled parts into the mating 

hole in the piston. 

A. Lubricate the grooved bead of the inner boot 
and the boot groove in the caliper housing with 
provided lubricant. Use the remainder of the 
liquid lubricant to coat the actuating collar, 
especially around the center hole. 

B. Push clamp rod firmly to the bottom of the 
mating hole in the piston. 

C. Pullon the actuating collar and seat inner boot 
into the boot groove in the caliper housing. 

D. Make sure that pushrod enters the hole in the 
caliper housing. 

Bleeder screw into caliper housing. 


Tighten 


© Bleeder screw to 9 N-m (80 Ib. in.). 

New bleeder valve cap on bleeder valve. 

New pivot pin and nut to caliper housing, if 
removed. 


Tighten 
e Pivot pin nut to 22 N-m (16 lb. ft.) 
Lubricate lever and pivot pin with the lubricant 
provided in the repair kit. 
Pivot pin cap, lever, and new sprag clip, in that 
order. 
© Teeth of sprag clip must face away from lever. 
© Snap pivot pin seal cap over pivot pin. 
Two collar return springs to boot retainer. 
© Retainer must enter springs at the end of the 
second coil. 
Adjustment serew into caliper housing until 
actuating collar is parallel to the piston bore face 
of the caliper housing. 
New guide pin boots and guide pins. 
‘A. Lubricate the two guide pins with the 
lubricant provided in the repair kit. 
Slide boots on guide pins. 
Fill boots with the provided lubricant. 
). Assemble to mounting bracket. 
. Make sure boots fit into the grooves of the 
guide pins and mounting bracket. 


mooW 


PARKING BRAKE ADJUSTMENT 


The parking brake adjustment procedure can 


found in SECTION 5F. 


SPECIFICATIONS 
GENERAL SPECIFICATIONS 
Shoe and Lining Taper .. 0.15 mm (0.006 in.) 
max. 

Caliper Piston Bore 

Rear Caliper Piston 

Bore Diameter .. 40.5 mm (1.59 in.) 

Standard Rear Rotors 

Rotor Diameter 305.0 mm (12.0 in.) 


Lateral Runout 
‘Thickness Variation 
Rotor Thickness 
(Maximum). 
Minimum Thickness 
after Refinish 


Discard Thickness . 


0.15 mm (0.006 in.) 
0.013 mm (0.0005 in.) 


20.2 mm (0.795 in.) 


18.9 mm (0.744 in.) 
18.4 mm (0.724 in.) 


Heavy Duty Rear Rotors (VIN P W/Z07,- standard on 


VIN J) 

Rotor Diameter 

Lateral Runout 

Thickness Variation 

Rotor Thickness 
(Maximum) 

Minimum Thickness 
after Refinish . 


Discard Thickness . 


330.0 mm (13.0 in.) 
0.15 mm (0.006 in.) 
0.013 mm (0.0005 in.) 


28.2 mm (1.110 in.) 


26.9 mm (1.059 in.) 
26.5 mm (1.039 in.) 


FASTENER TIGHTENING SPECIFICATIONS 


Upper Guide Pin Bolt . 
Lower Guide Pin Bolt . 


Inlet Fitting Bolt... 
Bracket Mounting Bolt 
Bleeder Valve 
Pivot Pin Nut 


35 N-m (26 Ib. ft.) 
22 N-m (16 Ib. ft.) 
40 N-m (30 Ib. ft.) 
95 N-m (70 Ib. ft.) 
9 N-m (80 Ib. in.) 
22 N-m (16 Ib. ft.) 
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VACUUM BOOSTER SYSTEM 5D1-1 


SECTION 5D1 
VACUUM BOOSTER SYSTEM 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 


followed, parts or system damage could result. 


CONTENTS 


General Description . 

Diagnosis ...... 

On-Vehicle Service 
Booster Assembly (VIN P) . 


++. SD1-1 
Section 5 
.5D1-1 
»5D1-1 


Booster Assembly (VIN J) . »5D1-1 
Check Valve Hoses and Routing .5D1-4 
Unit Repair . 501-4 


GENERAL DESCRIPTION 
Figure 1 


The vacuum booster system is a single diaphragm 
unit on VIN P and duel diaphragm on VIN J. In a 
normal operating mode, with the service brakes in the 
released position, the booster assembly has vacuum on 
both sides of the diaphragm(s), When the brakes are 
applied, air at atmospheric pressure is admitted to the 
back side of the diaphragm(s) to provide power assist. 
When the service brake is released, the atmospheric 
air is shut “OFF” from one side of the diaphragm(s). 
The remaining air is then drawn from the booster 
through the vacuum check valve to the vacuum source, 
once again creating a vacuum on both sides of the 
booster’s diaphragm(s) 


DIAGNOSIS 


Refer to the SECTION 5 brake diagnosis chart for 
vacuum system diagnosis. 


ON-VEHICLE SERVICE 


BOOSTER ASSEMBLY (VIN P) 
Figure 1 


Remove or Disconnect 


1, Negative battery cable. 
2. Engine Control Module (ECM). Refer to SECTION 
6E3. 


Booster Assembly (VIN P) . 
Booster Assembly (VIN J) . 
Specifications ............ 


5D1-4 
5D1-6 
» 5D1-12 


General Specifications (VIN J) . »5D1-12 
Fastener Tightening Specifications ....5D1-14 
Special Tools 5D1-15 


ECM housing bracket mounting bolt. 

Cruise control cable from cruise control servo and 

servo mounting bracket. Refer to SECTION 9B. 

5. Pressure differential sensor electrical connection 
and vacuum hose. 

6. Master cylinder 
connector. 

7. Two nuts securing master cylinder to booster 
assembly. Then relocate master cylinder, cruise 
control cable and battery cable. 

8. Vacuum check valve from booster assembly. 

9. Instrument panel left sound insulator. Refer to 
SECTION 8C. : 

10. Valve assembly retaining ring and washer from 
brake pedal. 

11. Two nuts and washers from tie rods. 

12. Booster assembly, with seals and ECM bracket 

assembly attached, from brake pedal bracket while 

disengaging valve assembly from brake pedal, and 
remove booster assembly from vehicle. 


Le a 


warning switch electrical 


Inspect 


© Booster assembly seals and sealing surfaces for 
damage. Replace if necessary. BS 


Install or Connect 


T. Seals, ECM bracket assembly and booster 
assembly to brake pedal bracket. 
@ Use an assistant to engage valve assembly 
onto brake pedal while installing booster 
assembly onto brake pedal bracket. 
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bot alt oe at 


7. 


8. 


3, 


CHECK VALVE 
POWER BOOSTER 

oor 

TIE ROD 

ECM BRACKET 
BULKHEAD 

[BRAKE PEDAL BRACKET 
NUT MS 8520-5D1 


Figure 1 - Booster Assembly (VIN P) 


BOOSTER ASSEMBLY (VIN J) 
Figure 2 


Two nuts and washers to tie rods. 


Tighten 

e Booster assembly to brake pedal bracket nuts 
to 21 N-m (15 Ib, ft.). 

Washer and retaining clip to brake pedal. 

Instrument panel left sound insulator. 

Vacuum check valve to booster assembly. 

Master cylinder, cruise control cable bracket, 

battery cable clip and retaining nuts. 


Tighten 

© Master cylinder retaining nuts to 18 N-m (13 
Ib. ft.). 

Master cylinder warning switch electrical 

connector. 

Pressure differential sensor electrical connection 

and vacuum hose. 

Cruise control cable. Refer to SECTION 9B. 


10. ECM housing bracket mounting bolt. 


Tighten 


e@ ECM housing bracket bolt to 25 N-m (18 Ib. 


ft.). 
11. ECM. Refer to SECTION 6E3. 
12. Negative battery cable. 


el Remove or Disconnect 


i 
2. 


3. 
4. 


ll. 
12. 


‘Negative battery cable. 

Engine Control Module (ECM). See SECTION 
6E3. 

ECM housing bracket mounting bolt. 

Cruise control cable from cruise control servo and 
servo mounting bracket. See SECTION 9B. 
Pressure differential sensor electrical connection 
and vacuum hose. 

Master cylinder warning switch electrical 
connector. 

Two nuts securing master cylinder to booster 
assembly. Then relocate master cylinde?, cruise 
control cable and battery cable. 

Booster assembly vacuum check valve from 
booster assembly. / 

Instrument panel left sound insulator. Refer to 
SECTION 8C. 


|. Input pushrod assembly retaining ring and washer 


from brake pedal. 

Four nuts and washers from studs. 

Booster assembly with seals and ECM bracket 
assembly attached from brake pedal bracket, while 
disengaging input pushrod assembly from brake 
pedal, and remove booster assembly from vehicle. 
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Figure 2 - Booster Assembly (VIN J) 


Inspect eae | 


Booster assembly seals and sealing surfaces for 
damage. Replace if necessary. 


Install or Connect 


1, Seals, ECM bracket assembly and booster 
assembly to brake pedal bracket. 
© Use an assistant to engage input, pushrod 
assembly onto brake pedal while installing 
booster assembly onto brake pedal bracket. 
2. Four nuts and washers to studs. 


Tighten 

@ Booster assembly to brake pedal bracket nuts 
to21 Nem (15 1b. ft.) - 

Washer and retaining clip to brake pedal. 

Instrument panel left sound insulator. 

Booster assembly vacuum-check valve to booster 

assembly. 


ee 


VACUUM BOOSTER SYSTEM 5D1-3 


(0) cueek vatve [B) ecm oracker 


Z] eRAKeBoosTeR [6] BRAKE PEDAL BRACKET 


[) soor  surknead 


ny 


TIE ROD @] nut 


6. 


1S 7354-502 


Master cylinder, cruise control cable bracket, 
battery cable clip and retaining nuts. 


Tighten 
@ = Master cylinder retaining nuts to 18 N-m (13 
Tb. ft.). 


Master cylinder warning switch electrical 
connector. ’ 


.. Pressure differential sensor electrical connection 


and vacuum hose. 
Cruise control cable. See SECTION 9B. 


|. ECM housing bracket mounting bolt. 


Tighten 
CM housing bracket bolt to 25 N-m (18 Ib. 


ft). 
ECM. See SECTION 6E3. 
Negative battery cable. 
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(7) vacuum mipce 


Z] POWER BOOSTER VACUUM HOSE 


[3] ‘cnecx vatve 
[2] rower soosten 


Figure 3 - Booster Assembly Vacuum Hose (VIN P) 
CHECK VALVE HOSES AND ROUTING 


Check valve hose routing for VIN P and VIN J are 
shown in Figures 3 and 4. 


UNIT REPAIR 


BOOSTER ASSEMBLY (VIN P) 
Figures 5 through 7 


Tools Required: 
J 23456 Power Brake Booster Disassembly and 
Reassembly Fixture 
J. 23456-51A Brake Overhaul Adapter 
J 35498 Brake Booster Assembly Gage 


ia] Important 


© Use all components included in repair kits to 
service this booster. 

@ Lubricate rubber parts where indicated with 
silicone grease. 

@ The torque values specified are for dry, 
unlubricated fasteners. 

© If any hydraulic component is removed or brake 
line disconnected, bleed the hydraulic brake 
system. 


Disassemble 
T, Vacuum check valve. 


() vacuum miepte 
[Z vacuum nose 


3] CHECK VALVE 


[2] rowersoosrer 


1S 7098-5 
Figure 4- Booster Assembly Vacuum Hose (VIN J) 
CAUTION: Failure to hold shells together 


will result in a shell flying off by action of 
return spring. 


NOTICE: If shells stick together, use a thin blade 
screwdriver to pry them apart. Be careful not to 
gouge or chip the shells. 


Place booster assembly in tool J 23456, using 

adapter J 23456-51A. 

Nuts and spring washers. E 

¢ Unscrew nuts about 13 mm (1/2 in.) on tie 
rods. 

@ If shells stick together, use a thin blade 
screwdriver to pry them apart. When the bond 
is broken, the return spring will force the front 
shell out, against nuts. 

@ Hold shells together. 

@ Remove nuts and washers. 

Loosen tool J 23456 slowly until return spring 

pressure is released. 
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FRONT SHELL VACUUM CHECK VALVE 
REAR SHELL 
‘HEROD UNIT 
NUT 

BooT* 


REAR SEAL” 


GROMMET* 


VALVE* 


‘OUTPUT PUSH ROD 


FRONT SEAL 


E) sprinc washer 


(2) nerop, 


NUT 


WASHER 


Ms 8521-501 
Figure 6 - Spring Washer Replacement (VINP) 


. Remove booster assembly from J 28456 and 
J.23456-51A. Aisa 
Front shell and return spring. 


VACUUM BOOSTER SYSTEM 501-5 


[2] vacuumpiston | RETURN SPRING 
STOP PLATE* 
SPRAG RETAINER* 
GASKET 

STEEL WASHER* 


.EPAIR KIT 


DIAPHRAGM* 


‘SPRING WASHER‘ 


REACTION DISC* 


‘TE ROD BOOT* * 


MS 8519-501 


7. Grommet and front seal from front shell. 
8. Boot, tie rods and gasket from rear shell. 
9. Vacuum piston. 
@ Loosen bead of diaphragm from rear shell. 
@ Remove ends of tie rod boots from rear shell 
posts and remove the piston. 
10. Rear seal from rear shell. 
11. Diaphragm and tie rod boots from vacuum piston. 
12. Washers from tie rod boots. 
13. Output pushrod and sprag retainer. 
14. Stop plate from vacuum piston. 
© Press on the open end of the stop plate and pull 
on the closed end. 
15. Valve assembly from the vacuum piston. 
16. Reaction dise from vacuum piston. 


Important 
© Use all components included in the repair kit used 
to service this booster. 
© Lubricate rubber parts, where indicated, with 
silicone grease. 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


5D1-6 VACUUM BOOSTER SYSTEM 


DIMENSION MUST BE 
MEASURED ACROSS 
WASHER FACE OF 
‘TIE ROD AND NUT 


Figure 7 - Brake Booster Assembly Gage (VIN P) 


© The torque values 
unlubricated fasteners. 


specified are for dry, 


Assemble 


Reaction disc onto vacuum piston. 
© Apply silicone grease to reaction disc. 
2. Valve assembly and stop plate into vacuum piston. 
@ Lubricate valve OD with silicone grease. 
© Retain valve assembly by installing stop plate. 
Stop plate must be fully installed to locked 
position. 
3. New tie rod boots into vacuum piston holes. 
© Liberally apply silicone grease to inside of tie 
rod boots. 
4. Washers on tie rod posts. 
5. Diaphragm to vacuum piston. 
e Lubricate diaphragm lip OD with silicone 
grease. 
6. Rear seal into rear shell. 
@ Lubricate rear seal ID with silicone grease. 
7. Vacuum piston into rear shell. 
@ Push tie rod boots over rear shell posts. 
Locate diaphragm bead around rear shell. 
8. Tie rods into rear shell. 
Position rear shell with assembled parts in 
J 23456-51A. 


CAUTION: Do not adjust domed screw on 
the output rod. 


The screw has been correctly set at the 
factory and should not be adjusted. 


9. Output pushrod and new sprag retainer in vacuum 
piston. 
@ Lubricate output pushrod with silicone grease. 
10. New front seal into front shell, with metal face of 
seal facing out. 
© Push seal into bottom of recess. 
11. Return spring in vacuum piston. 
12. Front shell on rear shell. 
¢ Donot unseat diaphragm bead. 
13. Place booster assembly in tool J 23456. 


NOTICE: Use only original or genuine GM 
replacement nuts. 


A. Press shells together. 
B. Position washers as shown in Figure 6. 
C.. Place nuts onto ends of tie rods. 


Tighten 

@ Nuts (4) uniformly until shells are 5 mm (0.20 
in.) apart and are positioned as shown in 
Figure 6. ' 


Inspect 


© Check 'that diaphragm is properly seated over 
rim of rear shell. 


Tighten 
© Nuts (4) to obtain dimensions shown in 
Figure 7, using J 35498. Measure dimension 
across tie rod washer face and nut, not across 
shell surfaces. ; 
14, Remove booster assembly from J 23456 and 
J 23456-51A. 
15. Grommet and vacuum check valve into front shell. 
¢ Lubricate grommet and valve with silicone 
grease. = 
16. Gasket and boot onto rear shell. 
‘© Boot should seat over rear seal flange. 


BOOSTER ASSEMBLY (VIN J) 
Figures 8 through 21 


Tools Required: ~ é 
J 23456 Power Brake Booster Disassembly and 
Reassembly Fixture 
J 33826 Rear Seal Installer 
J 38081 Brake Booster Separator Adapter 
J 38082 Center Plate Seal Protector 
J 38083 Pushrod Height Gage 


Disassemble 


T. Scribe a line across the front and rear shells to 
ensure correct reassembly. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


VACUUM BOOSTER SYSTEM 5D1-7 


FRONT SHELL ASSEMBLY [a] Rear piapHracm* 

REAR SHELL ASSEMBLY (G5) Rearseaue 

‘CENTER PLATE [6] Grommet 

VALVE BODY 17] CHECK VALVE 

FRONT DIAPHRAGM* OUTPUT PUSHROD 

INPUT PUSHROD* REACTION DISC* 

FILTER* : RETURN SPRING 

SILENCER* FRONT SEAL* 

KEY RETAINER STOP PLATE* 

RING BEARING* 23] RETAINER* 

CENTER PLATE SEAL* La] soor+ 

RETAINER CLIP [5] FRONT SEAL RETAINER 
' * REPAIRKIT 


EEEEEESeeeS 
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Z 
i 
Hi 


9S 7353-502 


“* Figure 8 - Booster Assembly (VIN J) 
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123456: 
Fl 
338081 


T] PoweR BOOSTER 


LS 7355-502 
Figure 9 - Front and Rear Shell Separation (VIN J} 


133826 


Figure 10 - Rear Seal Installation (VIN J) 


Mark top or up position of booster on rear shell. 
Rear shell rubber boot and retainer from valve 
body and input pushrod assembly. 

4. Output pushrod assembly and front seal assembly 
from front shell by pulling output pushrod out of 
front shell. 

@ Remove front seal assembly from output 
pushrod assembly. 

© Pull out reaction disc from large end of output 
pushrod. 

5. Place booster assembly in tool J 23456 with rear 
shell studs in holes of adapter J 38081 (in base of 
J 23456) (Figure 9). 

6. Place’ bar wrench over studs in front shell and 
tighten center screw of tool J 23456 sufficiently to 
free lock at rim of front shell. 

7. Turn bar wrench counterclockwise so that the 

cutouts in rear shell align with indentations of 

front shell. Loosen center screw of tool J 23456 to 
separate shells. 


pe 


‘CENTER PLATE 


2] BEARING RING 


[3] center pLate sea 


(2) retainer cur 


95 7357-5D2 


Figure 11 - Center Plate Seal Assembly Installation 
(VIN J) 
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© Shells will separate to a maximum of 30 mm 
(1.18 in.) by internal return spring pressure. 

If shells do not separate, check cutouts and 
indentations for proper alignment. Tap front 
shell lightly with a rubber of plastic faced 
mallet to break bond between the front 
diaphragm and shells. 

8 Loosen center screw of tool J 23456 sufficiently to 
remove front shell and return spring. 

9. Booster assembly from J 23456 and J 38081. 

10. Separate rear shell from center plate and valve 
body assembly. 

© Carefully pry both shells apart at contact faces 
with small screwdriver using care not to 
damage rear diaphragm outer bead. 

11. By hand, remove diaphragm outer bead from rear 

shell, then slide rear shell off valve body. 

Rear seal from rear shell. 

Support rear shell on wooden block and drive 
out seal with punch. 

With center plate and valve body assembly resting 

on bench, push down on input pushrod assembly 

and carefully pry out retainer key from valve body 

using a small screwdriver. 

© Use care not to damage diaphragm or valve 
body during retainer key removal. 

14, Pull input pushrod assembly from valve body. 

15. Air filters and silencer from input pushrod 
assembly. 

16. Rear diaphragm from valve body and center plate 
assembly. 

@ Hold valve body and center plate assembly 
firmly on bench and pull rear diaphragm 
upward to remove inner bead of diaphragm 
from valve body. 

11. Pressure plate from valve body. 
18. Center plate from valve body. 
19. Center plate seal assembly from center plate. 

© Pry retainer clip with small screwdriver from 
center plate and remove bearing ring and 
rubber seal. 

20. Front diaphragm from valve body. 


1 


& 


1 


co 


Clean \ 


© Wash all parts thoroughly in denatured alcohol. 

© Blow dry all passages, orifices and valve holes 
using dry, unlubricated compressed air. 

© Place cleaned parts on clean paper or lint-free 
clean cloth. 

e The air filters and silencer should be blown dry, 
using unlubricated compressed air to remove any 
dust or dirt particles. If filter or silencer are badly 
contaminated, it is permissible to wash them in 
soapy water. Then blow dry them using dry, 
unlubricated compressed air. 


VACUUM BOOSTER SYSTEM 5D1-9 


fia Inspect 

If slight rust is found inside either the front or rear 

shells, polish clean with crocus cloth or emery 

paper and wash with denatured alcohol. 

© Inspect all rubber parts for cuts, nicks or other 
damage. Replace if necessary. 


Important 


‘The input pushrod assembly is serviced only as a 
complete assembly. Replacement of the individual 


parts must not be attempted. 

© Replace all components included in repair kits 
used to service booster. 

© Use only dry, unlubricated compressed air on 
booster components. 


@ Make sure all rubber parts are clean. Re-wash in 
denatured alcohol if necessary. 

© Ensure grease (other than specified) does not 

contact rubber parts of booster assembly. 

Do not apply grease to front diaphragm. 

@ Prior to assembly, lubricate the following 
components with silicone grease: 

- Input pushrod assembly - rubber valve sealing 
face and all surfaces in contact with plastic 
valve body. 

- Reaction dise. 

- Valve body hug - full length of areas in contact 
with rear seal and center plate seal assembly. 

- Rear seal and seal locating bore within rear 
shell. 

- Center plate seal, bearing ring and center 
plate seal location bore within center plate. 

- Front seal and support plate assembly - both 
inside and outside diameters prior to 
assembly. 

- Output pushrod - full length of surface in 
contact with front seal. 

- Rear diaphragm - light smear on outer bead. 

Using denatured alcohol, lubricate inner beads of 
both diaphragms immediately prior to assembly 
onto valve body. 


Assemble 


1. Rear seal to rear shell. 
© Support rear shell on J38081 and, using 
J 33826, carefully and squarely drive in rear 
seal with rubber seal side facing front shell, 
unit seal just bottoms in seal locating bore 
within rear shell (Figure 10). 
2, Center plate seal assembly to center plate (Figure 
1b. 
A. Fitrubber seal onto plastic bearing ring. 
B. With rubber seal side facing front shell, install 
seal and ring assembly into center plate. 
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ae 


10. 


1. 


12. 


C. Install retainer clip onto center plate with tabs 
facing away from seal and ring assembly. 


Important 


© Push evenly on the retainer clip to ensure the 
twelve tabs securely hold seal assembly in 
place without distorting the rubber seal. 


Front diaphragm inner bead into valve body 
pressure plate groove. Denatured aleohol can be 
used along diaphragm inner bead to assist 
assembly (Figure 12) 

With valve body and diaphragm assembly on 

bench install J 38082 onto small end of valve body. 

Position J 38082 over the three molded tabs and 

against the larger diameter shoulder of valve body 

(Figure 13). 

Center plate and seal assembly, with retainer clip 

facing valve body, over J 38082, and onto the 

larger diameter shoulder of valve body. 

© Tool J 38082 must be used for this operation to 
ensure rubber sealing lip is not damaged or 
turned under during assembly. ‘These 
problems could cause an internal leak. 

Remove J 38082 from valve body. 

Pressure plate over small end of valve body. 

Position pressure plate over the three molded tabs 

against larger diameter shoulder of valve body. 

Rear diaphragm. 

A. Lubricate. inner diameter lip of rear 
diaphragm with denatured alcohol. 

B. Place diaphragm over valve body, with inner 
diameter lip facing valve body. Feed lip into 
gap between valve body and pressure plate. 

C. Using a blunt tool, fully seat lip into position, 
using care not to damage diaphragm (Figure 
14). 

Carefully install input pushrod assembly into 

valve body, ensuring outer bead of rubber valve 

slides into valve body without being dislodged 

from steel retainer support (Figure 15) 

Press input pushrod assembly downward and 

install retainer key into slot in valve body, 

ensuring spring “C” clip snaps into position. 

Spring steel “C” clip, riveted to key, must face 
upward, 

Rear shell over valve body. 

‘A. Align “top” or “up” mark on rear shell with 
rivet securing “C” clip to retainer key. 

B. Install outer diameter bead of rear diaphragm 
onto outer bead location groove of rear shell. 

Align cutouts and location tabs on rear shell and 

center plate. Then push rear shell and diaphragm 

assembly into center plate until both edges having 

cutouts contact (Figure 16). 

© Ensure diaphragm bead remains assembled in 
rear shell groove during this procedure. 


[71 Front piapHRacm 
[2] vawve sony 


Figure 12 - Front Diaphragm Installation (VIN J) 


CENTER PLATE 


2] VALVE BODY 


[B) Front oiapHracm 


Figure 13 - Center Plate Installation (VIN J) 
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13. 


14, 


15. 


16. 


17. 


18. 


() stunt too, 
 vatve sopy 


[2] Rearoispneacm 


TE] cenren a, o502 
Figure 14- Installing Rear Diaphragm onto Valve 
Body (VIN J) 

Foam filter, felt silencer, and second foam filter, 

over input pushrod, assembly and into valve body. 

Retainer into valve body until seated (Figure 17). 

@ Retainer must be installed with convex side 

facing valve body. 

Boot over input pushrod assembly and valve body. 

Push in at top of boot to seat into retainer. Attach 

other end of boot into groove on rear shell (Figure 

20). 

Rear shell and center plate assembly onto J 38081 

and J 23456. 

Return spring into valve body. 

. Ensure outer bead of front diaphragm is located 
over ridge on center plate. Position front shell 
over center plate and return spring, with scribe 
marks on front and rear shells adjacent to one 
another. 
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(ET retainer key 


Figure 15 - Retainer Key Installation (VIN J) 


Ensure return spring is positioned correctly on 
front shell by viewing through output pushrod 
opening in front shell. 


19. Attach bar wrench to studs of front shell and 


tighten center screw of J 23456 to fully lower front 
shell over center plate until mated with rear shell. 


20. Rotate bar wrench clockwise until front and rear 


shell are locked together. 
from J 23456 and J 38081. 


Then remove booster 


21. Reaction disc into output pushrod, with metal ring 


of reaction disc facing away from pushrod (Figure 
18). 


22. Output pushrod through opening in front shell and 


ensure that reaction disc end of pushrod is 
correctly located onto valve body (Figure 19). 


23, Front seal assembly, with metal plate side facing 


front shell, into front shell recess until fully 
seated. 
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5D1-12 VACUUM BOOSTER SYSTEM 


(1) output pusrop 
[2] reaction vise 


Figure 18 - Reaction Disc Installation (VIN J) 


24. Retainer into front shell until seated. 

Retainer must be installed with convex side 
facing front seal assembly. 

25. With 68 kPa (20 in.) vacuum in booster assembly, 
check that output pushrod is at the correct height 
using J 38083 (Figure 21). 

@ The output pushrod should be: 
- Just touching either the “GO” or “NO GO” 


CENTER PLATE i 
= indicators. 
7] REAR DIAPHRAGM on 
[3] near sHeLLasseMely — 5.55 6, ~ Below the “GO” indicator and yet above 
the “NO GO” indicator. 
Figure 16 - Installing Rear Diaphragm © Ifthe output pushrod height is incorrect, check 
onto Rear Shell (VIN J) for proper installation of the output pushrod 


into the valve body. Ensure that the reaction 
disc has not fallen out of the large end of the 
output pushrod, and the seating surface within 
the valve body has not been damaged in 
anyway. 

© Check output pushrod height again. If the 
height is still incorrect, the booster assembly 
must be disassembled and inspected for 
damaged, missing or incorrectly installed 
components. Repair or replace the booster 
assembly as necessary. 


SPECIFICATIONS 
GENERAL SPECIFICATIONS (VIN J) 


Vacuum to be applied to 
booster assembly (when 
measuring distance 
between face of front 
shell and output 


pushrod) 68 kPa (20 in.) 


VALVE BODY 


2] INPUT PUSHROD ASSEMBLY 


) retainer 


Figure 17 - Retainer Installation (VIN J) 


95 7363-502, 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 
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[1 soor 


INPUT PUSHROD ASSEMBLY 


[1] Power sooster ASSEMBLY 
[EZ ourpur pusuiroo 
[3] Front seat assemBLy 


[2] retainer 


[2] Powersooster assemeLy 


95 7365-502 


Figure 19 - Output Pushrod and Front Seal Assembly Figure 20- Boot Installation (VIN J) 
Installation (VIN J) 
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5D1-14 VACUUM BOOSTER SYSTEM 


OUTPUT PUSHROD 


[2] power Booster ASSEMBLY 


Figure 21 - Output Pushrod Measurement (VIN J) 


FASTENER TIGHTENING 
SPECIFICATIONS 


Booster Assembly to Brake 
Pedal Bracket Nut ...... 
Master Cylinder Retaining 
Nut .ccccccesecnssasceee 18 N-m (13 Ib. ft.) 
ECM Housing Bracket 
Galt. isisscecane mere ee 25 N-m (18 Ib. ft.) 


21N-m(15 Ib. ft.) 
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135498 
(vin P) 


ica} 


POWER BRAKE BOOSTER DISASSEMBLY AND 
REASSEMBLY FIXTURE 


BRAKE BOOSTER OVERHAUL ADAPTER, 


BRAKE BOOSTER ASSEMBLY GAGE 


REAR SEAL INSTALLER 


BRAKE BOOSTER SEPARATER ADAPTER 


CENTER PLATE SEAL PROTECTOR 


PUSHROD HEIGHT GAGE 


Figure 22- Special Tools 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


ABS/ASR SYSTEM 5E2-1 


SECTION 5E2 


ANTILOCK BRAKE SYSTEM 
(ABS) AND ACCELERATION SLIP 
REGULATION (ASR) SYSTEM 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9) under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9J before performing service on or around SIR 
components or wiring. Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


Cel 


in components in the ABS and ASR systems are not intended to be 
ually. Attempting to remove or disconnect certain system components, 
valves or modulator pump from the hydraulic modulator, may 
result in personal injury and/or improper system operation. Only those components 
with approved removal and installation procedures in SECTIONS 5 and 5E2 should be 
service 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. Ifthe 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 
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GENERAL DESCRIPTION 
ABBREVIATIONS/DEFINITIONS 


Several abbreviations are commonly used 
throughout this section. They are presented here for 
reference. 


ABS 
DLC 


+ Antilock Brake System 
++ Data Link Connector 


ASR ++ Acceleration Slip Regulation 
B+ seseeseeee Battery Voltage 
BPM see Brake Pressure Modulator 
ccm Central Control Module 
CKT ‘ Cireuit 
DIC Driver Information Center 
DVM «+++ Digital Volt Meter 
EBTCM .. + Electronic Brake and 

Traction Control Module 
‘TP Sensor seee Throttle Position Sensor 
wor seeeeee Wide Open Throttle 


Wire Repair Procedure .eeeeeeeee SE2-134 
Accelerator Pedal and Cruise Control 

Cables .eeeee Rae 5E2-135 
Cruise Control Servo Linkage 

Adjustment .... . wees e 5E2-137 
Throttle Body Cable oe eeeee 5E2-137 


Adjustment Procedure - Adjuster Assembly - 
Accelerator and Cruise Control Cables 


(Early 1994) sees eee cece ee 5€2-137 
Adjustment Procedure - Accelerator an 
Cruise Control Cables (Later 1994). 5E2-139 
Accelerator Pedal Replacement .. 5E2-139 
BPM Valve . eens on + 5E2-140 
Pump Motor Relay or BPM Valve 
Relay sesscsscccscccsecace SE2-142 
Electronic Brake and Traction Control 
Module (EBTCM) ...6 oe SE2-142 
Wheel Speed Sensor (Front) .... 5E2-143 
Wheel Speed Sensor (Rear)... 5E2-143 
Toothed Ring (Rear) . oe 5E2-145 
Lateral Accelerometer ... oe SE2-145 
Throttle Position (TP) Sensor Module =. SE2-145 
Wiring Harness... sees SE2-146 
Brake Fluid Level Isolation Diode 5E2-147 
Cruise Control Cutoff Relay .... 5E2-147 
ASR “OFF” Switch... ee - SE2-147 
Warning/indicator Lamps « 3 562-147 
Fuses and Fusible Links .....-- 5E2-147 
Specifications ......2005 5€2-147 
General Specifications ..~ SE2-147 
Fastener Tightening Speci 5E2-147 
Special Tools... 5E2-147 
339700 .eeeeee 5E2-147 


BASIC KNOWLEDGE REQUIRED 


Before attempting to diagnose the ABS/ASR 
system you must have a good understanding of 
electrical system basics and the use of circuit testing 
tools. Without this basic knowledge it will be difficult 
to use the diagnostic procedures detailed in this 
section. 

Some electrical basics, basic troubleshooting 
procedures and hints, and the use of circuit testing 
tools are discussed in the introduction of SECTION 
BA. 
© Basicelectrical circuits. 

You should understand the basic theory of 
electricity, series and parallel circuits, and voltage 
drops across series and parallel resistor systems. 
You should know the meaning of volts (voltage), 
amps (current), and ohms (resistance). You should 
understand what happens in a circuit with an open 
wire or a wire shorted to ground or battery. You 
should be able to read and understand a wiring 
diagram. 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


ABS/ASR SYSTEM 5E2-3 


ADJUSTER ASSEMBLY SPLASH COVER [7] sem vatve 


ADIUSTER ASSEMBLY CH) RESTROwaRAKE AND TRacTion cowTnot 


[5] tarerat accetenomeren BRAKE FLUID LEVEL ISOLATION DIODE 


UP CARRIER BATTERY 


Tes MODULE [7a] cruise CONTROL CUT-OFF RELAY 
BLOWER MOTOR 


Figure 1- ABS/ASR System 
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5E2-4 ABS/ASR SYSTEM 


© Use of circuit testing tools. 

You should know how to use J 39200, a digital 
multimeter, to measure voltage, current, and 
resistance. Be aware that when J 39200 use is 
requested, the first terminal listed in the check is 
intended to be connected to the positive (usually 
red) J 39200 lead. You should be familiar with the 
operation and capabilities of the Tech 1 Diagnostic 
Computer and the Brake Systems and ECM 
Cartridges for it. You should know how to use 
jumper wires to test circuits. You should also 
understand how to properly connect and use the 
J 39700 Universal Breakout Box and the 
J 39700-10 Bosch EBTCM Adapter Cable. 


SYSTEM OPERATION 


BASE BRAKING MODE 
Figure 2 


The base braking system is utilized under normal 
driving conditions. If a malfunction occurs which 
disables the ABS/ASR system, the base braking 
system is still maintained. 


ANTILOCK BRAKING MODE 
Figures 3and 4 


‘The purpose of the Antilock Brake System (ABS) is 
to maintain vehicle maneuverability under severe 
braking conditions on most road surfaces. The 
ABS/ASR system monitors the speed of each vehicle 
wheel during a braking maneuver. The Electronic 
Brake and Traction Control Module (EBTCM) 
processes these values to produce command controls to 
prevent the braked wheels from locking. 

The BPM valve regulates brake fluid pressure 
based on road conditions as interpreted by the 
EBTCM, regardless of master cylinder output 
pressure. The BPM valve can maintain, reduce, or 
increase the brake fluid pressure to: the wheel brake 
calipers under ABS conditions, but it cannot increase 
the pressure above that applied from the master 
cylinder. However, during ASR operations, the 
modulator can apply pressure to the rear brake 
calipers if the EBTCM requires that a wheel be slowed 
or regulated 


SYSTEM SELF TEST 


‘The EBTCM performs an automatic test (called 
the self test) when the vehicle reaches 7 knv/h (4 mph) 
in either forward or reverse. This occurs once each 
ignition cycle. The self test cycles each valve solenoid 
and the pump motor (as well as the necessary relays) 
to check component operation. If any malfunction is 
detected, the EBTCM will set a Diagnostic Trouble 


Code (DTC). The self test may be heard and felt while 
itis taking place, and is a normal mode of operation. 


ACCELERATION SLIP REGULATION (ASR) 
SYSTEM 
Figure 5 


Available-Traction Utilization 


Traction utilization is a function of tire design, tire 
inflation pressure, tire load, tire slip angle, level of 
percent slip, and road condition 

‘The Acceleration Slip Regulation (ASR) system 
uses engine spark retard, throttle close-down and rear 
brake intervention to provide enhanced acceleration 
and vehicle stability. ASR provides well-balanced 
performance over a variety of road conditions. The 
‘ASR system is capable of functioning up to maximum 
vehicle speed. The system enhances the following 
general vehicle characteristics: 

@ Directional control. 

¢ Traction. 

© Maneuverability. 

The ASR system accomplishes these goals through 
use of wheel speed information, as well as the 
following: 

© Vehicle speed, to give traction priority at low 

speeds and directional control priority at high 
speeds. 

© The speed difference of the non-driven (front) 

wheels, to detect a cornering maneuver. 
Directional control has priority when 
cornering. 

© Vehicle acceleration and throttle position. In 

situations of low vehicle acceleration the 
control strategy is more sensitive. 

© Brake applied input. 

‘The ASR system functionally integrates three 
subsystems by the following methods: 

© = Spark retard. 

© Throttle close down. 

© Rear brake intervention. 

The system is capable of simultaneous or separate 
usage of engine control and rear brake intervention. 
When an ASR event occurs, the ASR system disables 
cruise control and, if equipped with automatic 
transmission, the torque converter clutch. ‘The cruise 
control disable function uses a relay, located near the 
steering column on the left side of the instrument 
panel. 

Wheel slip regulation logic uses a reference 
velocity derived from the non-driven (front) wheels. A 
sophisticated slip threshold calculation considers 
vehicle acceleration, vehicle speed, cornering and 
startup. There are wheel acceleration rates whereby 
rear brake intervention will be used to reduce wheel 
spin 
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Figure 2- Normal Braking Mode 
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ABS HOLD MODE 
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Figure 3 - ABS Hold Mode 
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ABS DECREASE MODE 
(REAR WHEELS SHOWN) 
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Figure 6- ABS Decrease 
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Figure 5-ASR Mode 
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The following items are specific to the ASR portion 
of the ABS/ASR system: 

© Adjuster assembly - Throttle and cruise control 
cables - DC motor, and cam assembly 
Prime pipe from master cylinder to BPM valve. 
ASR “OFF” switch. 
Spark retard table added to the PCM/ECM. 
Throttle Position (TP) sensor module. 
Cruise control, cutoff relay. 
“ASR ACTIVE,” “SERVICE ASR” and “ASR 
OFF” lamps. 
© Lateral accelerometer. 
COMMON ABS/ASR COMPONENTS: 
© Four wheel speed sensors and toothed sensor 


ecccce 


rings. 

© Master cylinder reservoir supplying the 
ABS/ASR BPM valve. 

© BPMvalve. 

© Electronic Brake and Traction Control Module 
(EBTCM). 


© Wire harness. 
Engine Torque Control 


Engine torque can be controlled with one or more 
devices which affect air, fuel and spark firing angle, 
the most effective being air restriction. A cable 
extension mechanism called the “Adjuster Assembly” 
closes the throttle during control modes, provides the 
driver with pedal feedback during adverse road 
conditions, and reduces engine torque. Fast engine 
torque reductions using an optimized method of spark 
retard can be used to increase driver comfort and 
vehicle stability. 


Rear Brake Intervention 


Brake application is a relatively slow and less 
effective method of engine control than spark retard 
and/or throttle close-down. However, brake 
application is effective at slower speeds during excess 
wheel spinning. With individual rear brake control, it 
is possible to utilize the traction available on split- 
coefficient road conditions (such as dry and wet, wet 
and icy, etc.) and improve acceleration. 

Brake intervention occurs only below vehicle 
speeds of 80 knw/h (50 mph). Above 80 km/h (50 mph), 
engine torque control results only from spark retard 
and throttle close-down. 


ASR System “OFF” 


‘The ASR system can be turned “OFF” by pressing 
the “ASR OFF” switch located just above the 
headlamp switch assembly in the instrument panel 
Refer to “ASR OFF Switch” in this section for 
additional information. 
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TIRES AND ABS/ASR 
Spare Tire 


Using the compact spare supplied with the vehicle 
will not affect the performance of the ABS/ASR 
system. 


Replacement Tires 


Tire size is important for proper performance of the 
ABS/ASR system. Replacement tires should be the 
same size load range and construction as the original 
tires. Replace tires in axle sets and only with tires of 
the same TPC (Tire Performance Criteria) 
specification number. Use of any other tire size or type 
may seriously affect the ABS/ASR system operation. 
For more information on original equipment and 
replacement tires, refer to SECTION 3E. 


Warning/Indicator Lamp Operation 


There are five status indicator lamps used with the 
ABS/ASR system. They are all amber and are located 
in the DIC. 
© “ASR OFF” - indicates ASR system has been 
turned “OFF.” 
© “ASR ACTIVE” - indicates the ASR system is 
currently influencing rear wheel acceleration slip. 

¢ "ABS ACTIVE” - indicates the ABS system is 
currently in a wheel-lock control condition. 

© “SERVICE ABS’ - indicates a condition present in 
the ABS system which requires service 

@ “SERVICE ASR’ - indicates a condition present in 
the ASR system which requires service. 

The red “BRAKE” warning lamp is also connected 
to the fluid level warning switch, which affects 
ABS/ASR system operation. Refer to “Fluid Level 
Warning Switch” in this section for details. 


SYSTEM COMPONENTS 


ADJUSTER ASSEMBLY - THROTTLE AND 
CRUISE CONTROL CABLES 
Figure 6 


The adjuster assembly is mounted in the engine 
compartment, and is used as a cable extender. It 
allows the throttle lever cam on the throttle body to 
return to the closed-throttle position when the ASR 
system requests it. This reduces engine power to 
control wheel spin. The EBTCM provides the control 
logic. 
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CONTROL CABLE CAM ASSEMBLY 
MS 11361-683 


Figure 6 - Adjuster Assembly - Throttle and Cruise 
Control Cables 

The adjuster assembly uses a 2-wire DC motor, 
and is uni-directional; the adjuster can only move the 
throttle toward the closed-throttle position. Actuation 
time varies slightly with temperature, vehicle age, ete. 
The adjuster motor draws 4-7 amps nominal, sh 16 
amps peak current draw. 

Voltage drops in the control circuitry from the 
EBTOM to the adjuster assembly are critical. If the 
voltage drop is too large, improper operation will 
result. 


Control Cables 


The adjuster assembly contains four cams for 
control cable connections. The cables are attached 
with slug-type retainers. Either three or four cables 
are connected to the adjuster assembly, depending on 
the vehicle’s transmission: 

@ Accelerator pedal. 

© Adjuster assembly to throttle body. 

@ Cruise control. 

The cruise control cable and accelerator pedal 
cable are connected as an assembly, or “siamesed,” if 
the vehicle is equipped with automatic transmission. 
The accelerator pedal cable is mounted individually on 
manual transmission vehicles. 

‘The accelerator pedal (VIN P only) and adjuster- 
to-throttle-body cables (VIN P and J) contain 
automatic adjusters. The cruise control cable 
adjustment is performed in the same manner as in 
past model years, at the cruise control servo. 

Refer to this section for detailed cable mounting 
and adjustment information. Also refer to this section 
for cruise cable installation and adjustment at the 
cruise control servo. 


THROTTLE POSITION (TP) SENSOR MODULE 


‘The Throttle Position (TP) sensor interface module 
is located in the engine compartment on the right side 
next to the blower case. 

The module is used to allow the EBTCM to read 
the TP sensor signal. The EBTCM uses the signal for 
determining potential adjuster assembly requirements 
for engine torque management. 

The TP sensor interface module: 

© Scales the TP sensor signal. 

© Resolves ground differences between the 

PCM/ECM and EBTCM. 

© Buffers the signal so the TP sensor signal to 

the PCM/ECM is not affected by the EBTCM. 


ACCELERATOR PEDAL ASSEMBLY 


The accelerator pedal assembly contains a pedal 
travel stop to prevent overstressing of the adjuster 
assembly at Wide Open Throttle (WOT). 


BPM VALVE ASSEMBLY 
Figure7 


The BPM valve assembly, located in the rear 
storage compartment directly behind the driver's seat, 
contains a DC-motor-driven recirculation pump with 
separate circuits for front and rear brakes. The pump 
serves two purposes. During ABS “Reduce Pressure” 
events, it transfers fluid from the brake calipers back 
to the master cylinder. During ASR brake 
intervention, it transfers fluid from the master 
cylinder reservoir to the rear brake calipers. 

The pump draws fluid during ASR brake 
intervention through a 6 mm prime pipe connected toa 
separate reservoir in the master cylinder. ‘This prime 
pipe may be bled of air, if necessary, through a bleeder 
screw on the BPM valve assembly. 


MS 11362-561 


Figure 7- BPM Valve 
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The BPM valve electrical connector contains 14 
terminals. 


BPM Valve ASR Circuits 


The ASR portions of the hydraulie circuits added to 
the ABS hydraulic system include an additional 3-way 
valve added to the rear brakes. These valves control 
each rear brake separately, and require an additional 
rear brake pipe from previous model years. The brake 
pipe fittings at the BPM valve assembly are 10 mm 
and 12mm. 


Load Valve 

‘A hydraulically-operated load valve is used to 
isolate the master cylinder prime pipe from the pump 
during brake apply and ABS control. The load valve is 
spring-loaded to the open position. 


Pilot Valve 

A 2way pilot valve is electronically operated to 
isolate the master ¢ylinder from the pump during ASR 
operation. When the pilot valve is cycled closed, the 
pump can direct fluid to the rear brake circuit, with 
excess fluid passing through the pressure limiting 
valve. 


Excess Brake Fluid 

To prevent fluid volume shift when switching from 
ASR mode to braking mode, the pilot valve is operated 
by the EBTCM under certain timing constraints. If 
there is a fluid volume shift or a leaking load valve 
during ABS mode, the excess fluid is pumped back to 
the rear brake master cylinder positive-opening center 
valve. 


Positive-Opening Center Valve 

‘The master cylinder positive-opening center valve 
is designed to open when the secondary piston returns 
to the rest position. This occurs when the center valve 
pintle contacts a cross shaft at the rest position, 
ensuring that there is pressure relief in the event of 
excess fluid being pumped back to the master cylinder. 
If the driver applies maximum brake pedal force while 
the ABS pump is returning excess fluid to the master 
cylinder, the pump may develop its maximum 
pressure. The center valve will relieve this pressure 
when the secondary piston returns to the rest position 
to prevent pump damage. 


Electronic Brake and Traction Control 
Module (EBTCM) 
Figure 8 


The Electronic Brake and Traction Control Module 
(EBTCM) is located in the rear storage compartment 
directly behind the driver’s seat. It uses a 55-terminal 
connector. 


Figure 8 - Electronic Brake and Traction Control 
Module (EBTCM) 

The EBTCM receives various inputs from the 
PCM/ECM, wheel speed sensors and TP sensor 
module. It outputs information to various devices such 
‘as the PCM/ECM, BPM valve assembly and adjuster 
assembly. 

The EBTCM determines when to actuate the ASR 
system and how to do so for the particular situation 
requiring ASR response. ASR intervention can be 
done by using one or a combination of the following 
methods: 

Retard timing. 

© Throttle close-down. 

@ Brake intervention. 

The EBTCM sends a retard spark signal to the 
PCM/ECM interface for the VIN P and VIN J engines. 
However, the spark advance is limited to TDC, even if 
the request could redtice advance to a point after TDC. 
This is done to help contro] catalytic converter 
temperature, as well as driver perception of engine 
“feel.” The ignition retard signal is based on engine 
RPM. 

The EBTCM receives engine RPM information 
from the tach filter circuit with the VIN P engine, and 
from the direct ignition module with the VIN J engine. 
As previously mentioned, this information is 
considered by the EBTCM in ignition retard control. 

The EBTCM controls the amount of adjuster 
assembly output, controlling the amount and rate at 
which the throttle is moved toward the closed-throttle 
position. 

The EBTCM can, if necessary, direct the BPM 
valve assembly to increase, hold or relieve brake 
pressure to individual wheels to assist in maintaining 
directional stability and vehicle control. 

Finally, the EBTCM also will disable the ASR 
system in the event the engine is not running with the 
ignition “ON,” such as what may occur if the vehicle is 
being towed 
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Important 


© ‘The EBTCM must reset its idle position detection 
capabilities whenever a new throttle position 
sensor or new throttle body is installed. This 
procedure requires a Tech 1 with appropriate 
cartridge or T100 (CAMS) unit. Refer to “TP 
Sensor Learn Procedure” in this section for 
additional details. 


Cruise Control Cutoff Relay 


The EBTCM disables cruise control and TCC (if 
equipped with automatic transmission) when ASR is 
activated. A double-throw relay is used to turn “OFF” 
the cruise control, as well as to turn “ON” the “ASR 
ACTIVE? indicator in the DIC. The cruise control will 
not automatically resume cruise status after an ASR 
event; the driver must manually set or resume cruise 
operation. The relay is located to the left of the 
steering column in the instrument panel. 


“ASR OFF” SWITCH 


The “ASR OFF” switch is a momentary-contact 
switch, and is located just above the headlamp switch. 
The "ASR OFF” switch is part of the headlamp switch 
assembly. 

Pressing the switch toggles the system "ON” or 
“OFF,” depending on the system state when the switch 
is pressed. Turning the system “OFF” places the ASR 
in passive mode while retaining ABS functions. 

With the ASR system “ON” but inactive, pressing 
the switch disables ASR and the “ASR OFF” indicator 
in the DIC illuminates. If an ASR event is occurring at 
the time the switch is pressed, the system will stay 
activated until the ASR event has ended. 

If a malfunction is detected in the “ASR OFF” 
switch circuitry, the ASR system defaults to “ON” 
until the ignition is cycled. The system will also 
default to "ON” if the switch is held down for 15 
seconds or longer, a8 this will be interpreted by the 
EBTCM as a malfunction in the circuit. 


LATERAL ACCELEROMETER 
Figure9 


Important 
@ The lateral accelerometer cannot be repaired. The 
accelerometer must be replaced as a complete 
assembly. 
© The accelerometer can be easily damaged if 
dropped or mishandled. Always handle with care 
during removal and replacement. 


‘9S 7468-5E2 
Figure 9- Lateral Accelerometer 


STEERING KNUCKLE (LEFT SIDE SHOWN) 


WHEEL SPEED SENSOR CABLE BRACKET 


WHEEL SPEED SENSOR CABLE BRACKET 
RETAINING NUTS. 


WHEEL SPEED SENSOR 


MS 8696-3¢ 
Figure 10 - Front Wheel Speed Sensor 


The lateral acceleration (g. force) generated during 
cornering is measured by the lateral accelerometer 
‘The EBTCM uses the information supplied by the 
lateral accelerometer to enable rear brake control and 
disable yaw control above a predetermined amount of 
lateral acceleration. 


FRONT WHEEL SPEED SENSOR 
Figure 10 


Important 


© No repairs or gap adjustments are allowed on the 
front wheel speed sensors. 
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‘The speed of the teeth on the front wheel hub are 
measured by the inductive wheel speed sensor at each 
wheel and the resulting electrie signal is passed on to 
the EBTCM. In this system, with four wheel speed 
sensors, the speed of each wheel is measured 
separately. 

The front wheel speed sensor and ring is an 
integral part of the front hub-bearing assembly. The 
sensor can not be removed and is serviced with the 
hub-bearing assembly. 


REAR WHEEL SPEED SENSOR 
Figure 11 


Important 


© No gap adjustments are allowed on the rear wheel 
speed sensors. 


‘The rear wheel speed sensors are a tight fit into 
the rear knuckles and are pushed in by hand. Each 
replacement sensor is identified with a white tag 
located on the neck of the sensor and labeled L (Left) or 
R (Right). The speed sensors measure the speed of the 
rear wheel speed sensor rings resulting in an electric 
signal passed on to the EBTCM. 


RIGHT SIDE SHOWN, LEFT SIDE MIRROR IMAGE. 


RIGHT REAR WHEEL SPEED SENSOR 


95 7469-5E 


Figure 11 - Rear Wheel Speed Sensor 


REAR WHEEL SPEED SENSOR RINGS 


‘A rear wheel speed sensor ring is attached to each 
drive shaft spindle. The speed sensor ring is not 
serviceable. A new drive shaft spindle, containing a 
new ring, must be used. See SECTION 3D. 


Fluid Level Switch 


‘The master cylinder reservoir contains a float-type 
fluid level switch. This switch will signal the EBTCM 
to disable the ABS and ASR systems and turn “ON” 
the “BRAKE,” "SERVICE ABS” and “SERVICE ASR” 
indicators when the brake fluid level is low. The ABS 
pump is disabled in a low fluid situation to help 
prevent air from entering the master cylinder’s ASR 
prime pipe. 


WIRING HARNESS 


The ABS/ASR system has its own wiring harness 
located in the rear storage compartment behind the 
driver’s seat. The ABS/ASR wiring harness is 
connected to the main wiring harness. 

The ABS/ASR wiring harness provides a path for 
input signals from the wheel speed sensors, lateral 
accelerometer, ignition switch and stoplamp switch to 
the EBTCM. This harness also provides a path for 
output signals from the EBTCM to the BPM valve, and 
all warning/indicator lamps 


Brake Fluid Level Isolation Diode 


There is a diode in the circuit between the EBTCM 
and the portion of the “BRAKE” indicator circuit 
leading to the parking brake switch and the master 
cylinder pressure differential warning switch. This 
diode prevents the EBTCM from receiving a "BRAKE” 
indicator signal from those switches and deactivating 
ABS and ASR. 


Wheel Speed Sensor Jumper Harness 
Wheel speed sensor jumper harnesses are utilized 
at each wheel to connect the speed sensors to the main 


wiring harness. Each jumper harness contains 2 wires 
inside a protective sheathing. 


FUSES AND FUSIBLE LINKS 


Refer to the ABS/ASR wiring diagram in this 
section fuse and fusible link locations. 
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DIAGNOSIS 


Important 


If system performance is degraded, and a new TP 
sensor or throttle body has been installed, be sure 
the “TP sensor learn procedure” shown below has 
been performed. 


TP SENSOR LEARN PROCEDURE 


If a new Throttle Position (TP) sensor or throttle 
body is installed, the EBTCM must “learn” the TP 
sensor idle position voltage with the new component(s) 
installed. This is necessary to ensure effective engine 
torque reduction during ASR events. The procedure 
requires a T-1 (Tech 1) or T-100 (CAMS) unit; the 
procedure will be described using a Tech 1. 

1. Ignition “OFF.” 

2. Connect Tech 1 with the mass storage or chassis 
cartridge. 

Ignition “ON.” 

Follow menus to reach ABS/ASR features. 

Select "F5: TP SENSR LEARN.” 

Press f to begin learn procedure. 

Wait for Tech 1 to indicate “COMPLETE.” 
Ignition “OFF.” 

Disconnect Tech 1. 


DIAGNOSTIC PROCESS 


PErgaaae 


Before beginning diagnosis on the ABS/ASR 
system, obtain a detailed description of when the 
condition occurred or occurs from the owner. This 
information may be useful in duplicating the 
condition. Perform a quick visual check of all 
connectors, wiring, wire routing and retention, and 
system components. Many times a disconnected or 
loose connector, blown fuse, or misrouted wire can be 
the cause of a malfunetion 

If a visual inspection does not reveal an obvious 
malfunction, perform the ABS/ASR functional check 
in this section. ALWAYS start with the ABS/ASR 
functional check chart. This step is critical in quick 
and accurate diagnosis of any malfunction, as it will 
direct you to the specific system area that has a 
malfunetion and will verify that the diagnostic system 
is functioning properly. Correct system diagnosis 
cannot be ensured without starting diagnosis with the 
ABS/ASR functional cheek. 

When measuring resistance or voltage to ground, 
be sure to connect J 39200 test lead to a clean, 
unpainted chassis ground. Failure to do so may result 
in extended diagnostic time, incorrect diagnosis, and 
incorrect parts replacement. 


SELF-DIAGNOSTICS 


Important 


The BPM valve relay is turned “OFF” by the 
EBTCM when a DTC is set. When using the Tech 
1 to monitor the data list when DTCs are set, the 
BPM valve relay will be noted to be “OFF.” This is 
normal and should not be considered a system 
malfunction. 


‘The EBTCM performs system self-diagnosties, and 
can detect and often isolate system malfunctions 
When a malfunction is detected the EBTCM sets a 
DTC that represents that malfunction, turns "ON" the 
“SERVICE ABS” and/or “SERVICE ASR” indicators 
(in almost all instances), and may disable the: ABS 
and/or ASR functions as necessary for the duration of 
the ignition cycle. 

The EBTCM performs an automatic test (called 
the "AUTO TEST”) when the vehicle reaches 7 krwh (4 
mph) in either forward or reverse. This occurs once 
each ignition cycle. The “AUTO TEST” cycles each 
valve solenoid and the pump motor (as well as the 
necessary relays) to check component operation. Ifany 
malfunctions are detected, the EBTCM will set a DTC 
as described above. The “AUTO TEST” may be heard 
and felt while it is taking place, and is a normal mode 
of operation. 


DISPLAYING DTCs 


‘The EBTCM can display the DTCs through the use 
of the Central Control Module (CCM) on-board 
diagnostic capabilities, the Te-h 1 Diagnostic 
Computer, or the T-100 (CAMS) unit. In almost all 
instances in this section, diagnosis, information 
display, and system/component actuation will be 
described using the Tech 1. Refer to SECTION 8D for 
details on using the CCM diagnostics for the ABS/ASR 
system. 


CLEARING DTCs 


The DTCs in the EBTCM memory are erased in 
one of three ways: 

1. Tech 1 method 

2. CCM method. 

3. Ignition cycle default. 

These three methods are detailed below. 
Whichever method is used, be sure to verify proper 
system operation and absence of DTC when the 
clearing procedure is completed. 

DTCs cannot be cleared by unplugging the 
EBTCM, disconnecting the battery cables, or by 
turning the ignition “OFF” (except on the 50th cycle of 
ignition cycle default). 
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The Tech 1 ean clear ABS/ASR system DTCs using 
the mass storage or chassis cartridge. 
1. Install the Tech 1 and cartridge. 
2. Select ABS/ASR system features. 
3. Select "F2: DTC(s).” 

4. Select “Clear DTCs.” 

The ignition must be turned “OFF” and the Tech 1 
disconnected before a road test to check system 
operation and/or for a DTC resetting. This is 
necessary because the EBTCM will not set DTCs and 
the ABS/ASR control functions are disabled when the 
Tech 1 is installed and monitoring the system. The 
Tech 1 will log DTCs during some of its diagnostic 
routines, which are described later. 


CCM Method 


The CCM on-board diagnostics can be used to clear 
ABS/ASR system DTCs. Follow the procedure below; 
see SECTION 8D for more details. 

1. Ignition “OFF.” 

2. Connect jumper from DLC terminal “5” to 
terminal "12”. 

3. Ignition “ON.” 

4. Press “TRIP RESET” button on the Driver 
Information Center (DIC) repeatedly to display 
“9.0” in the trip monitor area of the instrument 
cluster. 

5. Press “TRIP ODO” twice to change the display to 
"9.7". 

6. Hold “ENG/MET” until *- - -” appears in the 
speedometer area of the cluster 

7. Ignition “OFF.” 

8. Remove jumper from DLC. 


Ignition Cycle Default 


If the ignition is cycled 50 times without a 
particular malfunetion reappearing, that DTC will be 
erased from EBTCM memory and the ignition cycle 
counter in the EBTCM will be reset to zero. 


INTERMITTENTS AND POOR CONNECTIONS 


Most intermittents are caused by faulty electrical 
connections or wiring, although a sticking relay or 
solenoid can occasionally be at fault. Refer to 
“Intermittents and Poor Connections” in SECTION 
84-4 for a very detailed explanation of how to locate 
and repair intermittent conditions. 

Due to the sensitivity of ABS components to 
Electro-Magnetic Interference (EMD), the following 
checks should be performed if an intermittent 
malfunction is suspected: 
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@ Check for proper installation of wiring 
harnesses resulting from add-on options such 
as police packages. 

© Visually inspect wheel speed sensor and 
toothed ring for looseness, damage, foreign 
material accumulation and proper mounting. 
Replace damaged components, remove any 
foreign material and properly attach all 
components. 

© Check for proper routing of front wheel speed 
sensor wiring near spark plug wires. Refer to 
service manual SECTION 6D4 for proper 
spark plug wire routing and SECTION 5E1 for 
proper wheel speed sensor wire routing 

© Using DVM J 39200, measure resistance of 
spark plug wires. If J 39200 displays “OL” 
(infinite) or greater than 30,000 ohms at any 
time, replace spark plug wires. Refer to 
SECTION 6D4 of the service manual. 

© While test driving vehicle, monitor Tech 1 
wheel speeds. If any wheel speed drops or 
displays an erratic speed, refer to the 
appropriate wheel speed DTC. 


EBTCM-SWITCHED FAULTS. 


The J 39700 Universal Breakout Box is connected 
both to the ABS/ASR wiring harness AND the EBTCM 
during many diagnostic chart tests. The EBTCM 
provides power or ground on many circuits only when 
it is powered up and operational. If a diagnostic test 
indicates a short to B+ or ground, turn the ignition 
“OFF” and disconnect J 39700 from the EBTCM 
Leave it connected to the harness. Repeat the test 
which indicated the short (turning the ignition “ON” if 
the test directs you to do so). If the short is now not 
present, it is likely that the short is to a circuit from 
the EBTCM when the EBTCM is operating. Inspect 
the wiring harness and connectors to determine the 
location of the malfunction, then repair the short 
condition as needed. Examples of EBTCM-switched 
power and ground cireuits are: 


Power round 
@ 1079 © 833 
© 1337(6 volts) © 367 
@ 1679 © 873 
© 1684 © 8383 
© 1688 © 884 
© 1687 © 1632 
© 560 © 1704 
@ 439 @ 1537 (on bulb check only) 
@ 1572 
© 1676 
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If process on previous page does not show the 


malfunction as EBTCM-switched, the short is likely 
located in circuits other than those mentioned on the 
previous page. If continued diagnostics are necessary 
after this process, always turn ignition “OFF” and 
reconnect the J 39700 to the EBTCM again before 
continuing the chart, unless specifically directed 
otherwise. 


TECH 1 DIAGNOSTICS 


fy] Important 


‘When using the Tech 1 for ABS/ASR system 
diagnostics, the ABS and ASR systems are 
disabled, and the “SERVICE ABS” and “SERVICE 
ASR” indicators will be “ON.” Normal power- 
assisted braking is still available 

After completing all diagnostic procedures with 
Tech 1, turn the ignition “OFF” for at least 10 
seconds and disconnect the Tech 1. This will 
return the system to normal operation. 

Refer to the Tech 1 Mass Storage or Chassis 
Cartridge Operator's Manual for additional 
information about the cartridge 


The Tech 1 has six test modes for diagnosis and 


service of the ABS/ASR system. The five test modes 


are: 


@ Mode FO: Data List 
In this test mode, the Tech 1 continuously 
monitors wheel speed data, brake switch 
status, ete. 


Important 


‘The BPM valve relay is turned “OFF” by 
the EBTCM when a DTC is set. When 
using the Tech 1 to monitor the data list 
when DTCs are set, the BPM valve relay 
will be noted to be “OFF.” This is normal 
and should not be considered a system 
malfunction. 

© When monitoring data list with the Tech 1, 
the throttle angle readings may stop 
updating. This is normal and should not 
be considered a system malfunction. 


@ Mode F1: OTCHistory 
In this test mode, DTC history is displayed 
This data includes the number of ignition 
cycles since the DTC was set, along with other 
system information. History information on 
up to three DTCs can be stored. 

@ = Mode F2: DTC(s) 
In this test mode, DTCs stored by the EBTCM 
may be displayed or cleared. 


© Mode F3: Snapshot 
In this test mode, the Tech 1 captures data 
before and after a snapshot-triggering 
condition which may not set a DTC. Snapshot- 
triggering conditions, components, etc. are 
described below under “Mode F3: Snapshot.” 

© Mode F4: Miscellaneous Tests 
In this test mode, the Tech 1 performs BPM 
valve functional tests, lamp output tests, ete. 
to assist in malfunction isolation during 
diagnostics 

© Mode F5: TP Sensor Learn 
If the Throttle Position (TP) sensor or throttle 
body is replaced, the EBTCM must “learn” the 
TP sensor idle position voltage with the new 
component(s) installed. This is necessary to 
ensure effective engine torque reduction 
during ASR events, Refer to “TP Sensor Learn 
Procedure” in this section for details 

For detailed information on the capabilities and 


proper use of Modes FO through F3, refer to the Tech 1 
Mass Storage or Chassis Cartridge Operator’s Manual 
Mode F3 snapshot triggering conditions and Mode F4 
functions are detailed below. 


Mode F3: Snapshot 


Conditions which will cause triggering of the Tech 


1 Snapshot feature are listed below. Tech 1 messages 
displayed when the malfunction is noted are shown in 


square brackets and bold type 


Refer to the Tech 1 


Mass Storage or Chassis Cartridge Operator's Manual 
for detailed information on use of the snapshot feature. 


Loss of serial data. 

BPM valve relay < 11 volts (low voltage). 

BPM valve relay OFF (< 2 volts) (relay will be 
“OFF” if DTCs are set). 

One wheel speed + 8 mph of others (intermittent 
wheel speed). 

Three wheel speeds + 3 mph of each other and one 
+ 5 mph of the others (wheel speed out of range). 
Low brake fluid. 

Lateral accelerometer > 4.35 or < 1.05 volts (out 
of range). 

System voltage > 17 volts (high voltage). 

Sudden engine RPM change >1100 RPM 
(intermittent engine RPM). 

Brake switch state change of “ON-OFF-ON” in 
<200 ms (intermittent brake switch). 


Mode F4: Miscellaneous Tests 


The miscellaneous tests mode performs functional 


tests on the ABS/ASR system which help verify proper 
operation. In this mode, malfunction conditions can be 
further identified by testing and observing the test 
results. 
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In the F4 mode, the following tests can be 
performed: 

@ AUTO Test 
‘The “AUTO” test cycles each BPM valve and 
the pump motor (as well as the necessary 
relays) to check component operation. This 
test is identical to the AUTO test the system 
performs on itself when the vehicle reaches 7 
kun/h (4 mph) in either forward or reverse. 

© Valve Solenoid - Pressure Hold 
This test indicates whether specific valves in 
the BPM valve hold master cylinder pressure 
from assigned hydraulie wheel cireuits. 

© Valve Solenoid - Pressure Reduction 
This test indicates whether specific valves in 
the BPM valve allow hydraulic wheel circuit 
pressure to be returned to the master cylinder, 
reducing wheel circuit pressure 

@ Lamp Test 
The lamp test allows activation of the 
“SERVICE ABS,” “SERVICE ASR,” “ABS 
ACTIVE,” "ASR ACTIVE” and “ASR OFF” 
lamps in the DIC to aid in diagnosing lamp 
malfunctions. 

© Pilot Valve Test 
‘This test indicates whether the pilot valve in 
the BPM valve moves to the position which 
blocks pressure to the master cylinder, in 
preparation for pump motor activation and 
fluid pressure application to the rear wheel 
circuits during ASR events. 

© ASR Test 
This test runs the pump motor to apply fluid 
pressure to the rear wheel circuits. The pilot 


valve test must be run first to ensure that the 


results of the ASR Test are accurate. 
AUTO Test 


The “AUTO” test cycles each valve solenoid and 
the pump motor (as well as the necessary relays) to 
check component operation. This test is identical to 
the “AUTO” test the system performs on itself when 
the vehicle reaches 7 km/h (4 mph) in either forward or 
reverse. If a malfunction is detected, the EBTCM will 
set a DTC or DTCs, which will be displayed upon 
completion of the test. Perform the test as follows: 

1. Ignition “OFF.” 

2. Install the Tech 1 with the mass storage or 
chassis cartridge. 

Ignition “ON.” 

Select “F4: Mise Tests.” 

Select "F1: Auto Test.” 

Run the AUTO test by pressing ENTER. 
Note any DTCs set. 


NoEgp ws 


Valve Solenoid - Pressure Hold 


The pressure hold test activates the selected 
hydraulic wheel circuit valve, placing it in the 
pressure hold position. When in the pressure hold 
position, the valve will not allow master cylinder 
pressure to be delivered to the hydraulic wheel circuit. 
‘This is done under actual operating conditions because 
the EBTCM has determined that the wheel is moving 
too slowly, so it holds additional master cylinder 
pressure from it in an attempt to allow it to rotate at 
an appropriate speed. In the test, the Tech 1 
commands the valve to this position, which should 
allow the technician to spin the wheel even though an 
assistant is applying pressure to the brake pedal. 
Perform the test as follows: 

1. Ignition “OFF.” 

2. Install the Tech 1 with the mass storage or 

chassis cartridge. 

3. Ignition “ON.” 

4. Raise vehicle such that wheels are about 6” off 
the floor. 

5. Select valve solenoid test. Have an assistant 
command “HOLD PRESSURE” with the Tech 
1: 

6. Have the assistant press and hold the brake 
pedal. 

7. Attempt to move the wheel being tested by 
hand; it should move even though the assistant 
is applying pressure to the brake pedal. The 
rear wheels may be very difficult to turn by 
hand, but can be moved if the system is 
working properly. 


Valve Solenoid - Pressure Reduction 


The pressure reduction test activates the selected 
hydraulic wheel circuit valve, placing it in the 
pressure reduce position. When in the pressure reduce 
position, the valve will allow wheel caliper pressure to 
be returned to the master cylinder. This is done under 
actual operating conditions because the EBTCM has 
determined that the wheel is moving too slowly, and 
holding additional master cylinder pressure from it 
has not allowed it to rotate at an appropriate speed. In 
the test, the Tech 1 commands the valve to this 
Position, which should allow the technician to spin the 
wheel even though an assistant is applying pressure to 
the brake pedal. Perform the test as follows: 

1. Ignition “OFF.” 

2. Install the Tech 1 with the mass storage or 

chassis cartridge. 

3. Ignition “ON.” 

4. Raise vehicle such that wheels are about 6” off 

the floor. 

5. Have an assistant press and hold the brake 

pedal. 
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6. Select valve solenoid test. Have the assistant 
command "RELEASE PRESSURE” with the 
Tech 1 

7. Attempt to move the wheel being tested by 
hand; it should move even though the assistant 
is applying pressure to the brake pedal. The 
rear wheels may be very difficult to turn by 
hand, but can be moved if the system is 
working properly. 


Lamp Test 


The lamp test allows activation of the “SERVICE 
ABS,” “SERVICE ASR,” “ABS ACTIVE,” "ASR 
ACTIVE” and "ASR OFF” lamps in the DIC to aid in 
diagnosing lamp malfunctions. Perform the test as 
follows: 

1. Ignition “OFF.” 

2, Install the Tech 1 with the mass storage or 
chassis cartridge. 

Ignition “ON.” 

Select “F4: Mise Tests.” 

Select “2: Lamp Test.” 

Select the lamp to test. 

Turn lamp “ON” and “OFF” using t and |. 


AOR 


Pilot Valve Test 


This test indicates whether the pilot valve in the 
BPM valve moves to the position which blocks 
pressure to the master cylinder. The pilot valve blocks 
pressure to the master cylinder immediately before 
pump motor activation and fluid pressure application 
to the rear wheel circuits during ASR events. This is 
done to prevent damaging the master cylinder due to 
the high pressure fluid from the pump operation 
entering the master cylinder. Perform the test as 
follows 

1. Ignition “OFF.” 

2. Install the Tech 1 with the mass storage or 

chassis cartridge. 

3. Ignition “ON.” 

4. Raise vehicle such that rear wheels are about 
6” off the floor. 

Select “F4: Mise Tests.” 

Select “F3: Pilot Viv" test. 

Have the assistant command the pilot valve 

test “ON” with the Tech 1 by pressing T 

8. Have an assistant press and hold the brake 
pedal. 

9. Attempt to move the rear wheel being tested 
by hand; it should move even though the 
assistant is applying pressure to the brake 
pedal. The rear wheel may be very difficult to 
turn by hand, but it can be moved if the system 
is working properly. 


ae ae 


ASR Test 


This test runs the pump motor to apply fluid 
pressure to the rear wheel circuits. The pilot valve test 
must be run first to ensure that the results of the ASR 
test are accurate. The Tech 1 reminds you to do so. 
Perform the test as follows (this test does NOT require 
an assistant): 

1. Ignition OFF.” 

2. Install the Tech 1 with the mass storage or 

chassis cartridge. 

3. Ignition “ON.” 

4. Raise vehicle such that wheels are about 6” off 
the floor. 

Select “F4: Misc Tests.” 

Select “F4: ASR Test.” 

Perform the pilot valve test if you have not 

already done so. Confirm it is working 

properly before continuing. 

8. Command the ASR test “ON” with the Tech 1 
by pressing fT. 

9. Attempt to move a rear wheel by hand; it 
should NOT move, due to the pump motor 
running and applying pressure to the rear 
wheel calipers. 


NPM 
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ABS/ASR FUNCTIONAL CHECK 


‘© ENGAGE PARKING BRAKE. 
© IGNITION “ON.” 
DOES THE “BRAKE” WARNING LAMP COME “ON STEADY? 


NO 


ISENGAGE PARKING BRAKE. REFER TO SECTION 
DOES THE BRAKE WARNING LAMP GO “OFF”? 


YES NO 
I 


‘© IGNITION “OFF.” REFER TO SECTION 80-41. 
‘© WHILE OBSERVING THE “SERVICE ABS “INDICATOR TURN IGNITION “ON. 


INOICATORCOMES “ONT STEADY FOR | [mDICATOR DOES NOT COME “ON: | [imDICATOR COMES “ON 
ABOUT 2 SECONDS, THEN GOES “OFF.” OR FLICKERS VERY BRIEFLY. AND STAYS “ON.” 
2 eee 
© IGNITION “OFF” {G0 To THe APPROPRIATE CHART AS 
H 


(© WHILE OBSERVING THE “SERVICE ASR” | | INDICATED BY THE “ABS/ASR 
INDICATOR TURN IGNITION “ON.” SYMPTOM TABLE“IN THIS SECTION. 


INDICATOR COMES “ON” STEADY FOR, INDICATOR DOES NOT COME “ON.” | | INDICATOR 
ABOUT 2 SECONDS, THEN GOES “OF! COMES “ON” AND 


— GOTO THE APPROPRIATE CHART | [STAYS “ON. 
‘© IGNITION “OFF.” | ASINDICATED BY THE “ABS/ASR 
‘WHILE OBSERVING THE DRIVER INFORMATION CENTER | | SYMPTOM TABLE” 
(OIC) TURN IGNITION “ON.” 
DO THE “ABS ACTIVE,” "ASR ACTIVE,” AND “ASR OFF” 
INDICATORS COME “ON STEADY FOR ABOUT 2 
SECONDS, THEN GO “OFF*? 


Yes 


rXn--~ “1 
‘@ ROAD TEST VEHICLE FOR ATLEAST TWO 'GOTO THE APPROPRIATE CHARTAS | 
MINUTES, REACHING AT LEAST25 kevh(15 MPH). |__| INDICATED BY THE “ABS/ASR SYMPTOM | 
DID THE “SERVICE ABS" AND/OR “SERVICE ASR” | TABLE"IN THIS SECTION. i 
INDICATOR(S) COME “ON? id 


NO 


DID THE VEHICLE BRAKES EXHIBIT ANY (© INSTALL TECH 1 WITH MASS STORAGE OR CHASSIS CARTRIDGE, 
‘SYMPTOMS OF IMPROPER OPERATION ‘© IGNITION “ON.” 

‘THAT MAY BE MECHANICAL IN NATURE © REQUEST EBTCM DTC DISPLAY, RECORD ALL DTCs ON REPAIR ORDER. 
AND/OR DID THE “BRAKE” WARNING LAMP. 

‘COME “ON*? 


OTCs PRESENT. (NO DTCs PRESENT ‘TECH 1 CANNOT 
AND/OR TECH ToIsLAYS | | COMMUNICATE WITH 

"NO DATA RECEIVED ETM, 

goto FROM EBTOM= 

1 “ABS/ASR DTC 

| TABLE” IN THI 


REFER TO 8A-50. 


GOTO “ABS/ASR 
SYMPTOM TABLE” IN THIS 
SYSTEMISFUNCTIONAL AND | | REFERTO ‘SECTION FOR APPROPRIATE ! 
FREE OF MALFUNCTIONS. NO | | SECTIONS. CHART TO DIAGNOSE 
FURTHER DIAGNOSIS IS INDICATOR “ON" WITH NO 
REQUIRED. DTCs SET. 
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5E2-20 ABS/ASR SYSTEM 


ABS/ASR SYMPTOM TABLE 


A “SERVICE ABS” INDICATOR “ON” WITH NO DTCs SET 


“SERVICE ABS” INDICATOR INOPERATIVE OR FLICKERS BRIEFLY AT IGNITION 34 
"ON" 


c “SERVICE ASR” INDICATOR “ON” WITH NO DTCs SET 
“SERVICE ASR” INDICATOR INOPERATIVE 


F 
SECTIONS 


When the “SERVICE ABS,” “SERVICE ASR,” “ABS ACTIVE,” “ASR ACTIVE,” and “ASR OFF" indicators are all 

inoperative, inspect CLSTR fuse. 

- If fuse is good, check for voltage availability to the fuse, an open in CKT 139 between CLSTR fuse and 
the Driver Information Center (DIC) terminals “B7" and "88" on the DIC harness connector, and 
proper terminal contact integrity at these terminals. Refer to “Intermittents and Poor Connections” 
in SECTION 8A-4. 

If fuse is open check for a short to ground in CKT 139, refer to SECTION BA-11. if no short is found 
replace CLSTR fuse and repeat "ABS/ASR Functional Check.” 

= _ Ifo trouble is found with the preceding tests, service the DIC printed circuit. 


When the “SERVICE ABS,” “SERVICE ASR,” “ABS ACTIVE,” "ASR ACTIVE,” and “ASR OFF" indicators all 
flash "ON" and "OFF” repeatedly, repair an intermittent open in CKT 439. Refer to “Intermittents and Poor 
Connections” in SECTION 8A-4 to help locate the intermittent. 
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ABS/ASR DTC TABLE 


DTC DESCRIPTION 


RF WHEEL SPEED SENSOR CIRCUIT MALFUNCTION 

RF WHEEL SPEED SENSOR CIRCUIT CONTINUITY MALFUNCTION 
LF WHEEL SPEED SENSOR CIRCUIT MALFUNCTION 

LF WHEEL SPEED SENSOR CIRCUIT CONTINUITY MALFUNCTION 
WHEEL SPEED SENSOR CIRCUIT FREQUENCY ERROR 

EW RR WHEEL SPEED SENSOR CIRCUIT MALFUNCTION 

RR WHEEL SPEED SENSOR CIRCUIT CONTINUITY MALFUNCTION 
LR WHEEL SPEED SENSOR CIRCUIT MALFUNCTION 

LR WHEEL SPEED SENSOR CIRCUIT CONTINUITY MALFUNCTION 
RF VALVE SOLENOID MALFUNCTION 

PILOT VALVE SOLENOID MALFUNCTION 

LF VALVE SOLENOID MALFUNCTION 

RR VALVE SOLENOID MALFUNCTION 

LR VALVE SOLENOID MALFUNCTION 

CRUISE CONTROL OUTPUT MONITORING MALFUNCTION 

EBTCM INTERNAL ADJUSTER ASSEMBLY MALFUNCTION 

PUMP MOTOR OR PUMP MOTOR RELAY MALFUNCTION (1 OF 2) 
TACH PULSES MALFUNCTION 

BPM VALVE RELAY MALFUNCTION (1 OF 2) 

THROTTLE POSITION SIGNAL MALFUNCTION (VIN P/LT1 ONLY) (1 OF 3) 
THROTTLE POSITION SIGNAL MALFUNCTION (VIN J/LTS ONLY) (1 OF 3) 
ADJUSTER ASSEMBLY CIRCUIT MALFUNCTION (1 OF 2) 
ADJUSTER ASSEMBLY CONTROL MALFUNCTION 


27 


3 


ala 


5 


61 

6: 

63 
64 (LT1) 
64 (LTS) 


2 


RY 
& Byalsiats 


71 EBTCM INTERNAL MALFUNCTION W2 

72 SERIAL DATA.LINE MALFUNCTION [ta] 

7 SPARK RETARD MONITORING MALFUNCTION [6 | 

7 LOW VOLTAGE | 

7! LATERAL ACCELEROMETER CIRCUIT MALFUNCTION (1 OF 2) [120 

76 LATERAL ACCELEROMETER SIGNAL OUT OF RANGE (1 OF 2) [2a 
BRAKE FLUID LEVEL LOW (1 OF 2) [iz 
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iM 


custR 
TO <—#\ »— 13941 
SEE 8A. 


“CRUISE CONTROL 
- - SLUT SWITCH. 
CE 37apanwut 
F Distucace 
1 “WwPUT 
1 cruise "on" 
L — wer 
CRUISE CONTROL MODULE 
Be ra 
rai 1239 Sq 1239 
LAT PNR LAS pee 
1239 a8 


PNK 5267 G 


CRUISE 
Ste ae. eaves To} 
Batt UP FUSE BLOCK 


‘ASR ACTIVE SIGNA! 
(AUTO TRANS ONLY) 


|SENSOR REFERENCE VOLTAGE 
REFERENCE VOLTAGE 
‘THROTTLE POSITION SIGNAL 
GROUND 

SIGNAL GROUND 

IGNITION “ON” INPUT 


THROTTLE POSITION SENSOR 
INTERFACE MODULE 


TOIGNCO <—121 wHT—] 


SeEA14<—ad_ 


$277 


397B GRY 


S215 


a 


1398 PNK 
NK 
11 


DRIVER INFORMATION CENTER 
5 nel 


STOPLAMP/CRUISE 
BRAKE SWITCH, 


397EGRY 


“S 


397A GRY-18! 
‘B 


ICRUISE CONTROL 
|CUTOFF RELAY FEED 


CRUISE CONTROL 
‘CUTOFF RELAY 
RUISE ENGAGE 
SWITCH 


[6 |ramine nevano signat 


THROTTLE 
POSITION 
‘SENSOR 


169817 BLUBLK——} 6 F 
TPL 16890K | 
1689 DK GRNAWHT — F gannrwnir PI 


[at | nererence vourace 


THROTTLE POSITION 


17408 5191 t7aoc_ fy 1 1708c 
BLKAWHT~Y eLKWHT™ " SBLEAWHT, 


[206A — SEEBA-11 


[9 |sicnat GROUND 


TOLATERAL 
1708 | ACCELEROMETER 


BLRWHT MET 
she KAT TERMINAL =C 


a] 

ToIGN Ny 3391 

SWITCH (© NA PNIBLK 
OCk 


1—> To INSTRUMENT 
TACH L421 wa CLUSTER 


FILTER 
150 BLK 


cio sate 
421WHT— € F121WHT—{ R T-421 WHT 


156 TE) 


[53 ] ENGINE RPM INPUT 


10-26-93 
MS 10204 


jure 12- ABS/ASR Wiring Diagram (1 of 6) 
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ABS/ASR SYSTEM SE2-23 


$215 


CUsTR NX 139) PNK 
To <—#\ 2—139) PNK x “ASR ACTIVE" 


IGN INDICATOR 
GN cy SAMP  SEEGA-t 1396 PNK 1 
ert 


mats = — — DRIVER INFORMATION CENTER 
cr 4 al B77 Te 


feb -fa} 1 a 1680LT GaN 


CRUISE CONTROL STOPLAMP/CRUISE 
CLUTCH SWITCH 


1 379 BRNWHT 


1 DSENGAGE ae 
1 crusse-on- fap ssrecnr 


. .. eu 
CRUISE CONTROL MODULE 


ferry 
‘397A GRY1B! 
4 


CRUISE CONTROL 
CUTOFF RELAY FEED. 


@ 
CRUISE CONTROL 
CUTOFF RELAY 
CRUISE ENGAGE 
CRUISE ary 


1239 _s\ p> ToIGN 


PNK vp FUSE BLOCK SEEgA-1@ BLK 18201 
C186 cans 


r------- 


ASR TIMING RETARD —ot are TIMING RETARD 
SAA | a-15 }-1687 Grv/eLk 1D P1687 GRY/BLK= S 11687 GRY/BLK SIONAL, 


$1g3 
SENSOR REFERENCE 
vance A16C GRY 


SENSOR GROUND ‘808A BLK 


I 
' 
' SENSOR SIGNAL -A17C DK BLU. 
' 
) 


ECM 


SENSOR GROUND | C | 
sensorsicnat| € ] 


SENSOR REFEREN 
sonmystrace [2] C156 cana 
- 1688 1 


t b 1688 
rerenence voutace | ¢ f teeeerewuere—{ ob, A688 fu by dRBR [a | REFERENCE VOLTAGE 


HROTTLE POSITION SIGNAL | 8 }-1689DK crNwHtT— F Coane Pp Taeuver fe | THROTTLE Position 


s7oan_ S191 s7oac yt Pek a70aa, 
ae Pe ae Ht oe) xb 170488 ToT stcnat crounn 


signaccrouno [7 }-,'748,  seega-t1 VA a 
TOLATERAL 
5 Lt 


190 
Saat 339H 339 te 704 ACCELEROMETER 
reumon "ons wut [ap g20H a 3 fl auKwar *ACCELEROMET 


THROTTLE POSITION SENSOR ENG 
INTERFACE MODULE [O,1GN oN — 339) PNK 


Wruse ocx 

e sis2 a 

IGNITION "121 WHT 121 WHT G1 -—» TO INSTRUMENT 
bend CLUSTER: 

ConTna ‘See 

moouce ratwur ets os 

Senna“ f rarwart bran war —f % b121 wat —T55 | enoine nem ineur 


TO ELECTRONIC, ise bas 
IGNITION DIAGNOSTIC 106.93 
CONNECTOR TERMINAL “F MS 12231 


Figure 13 - ABS/ASR Wiring Diagram (2 of 6) 
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5E2-24 ABS/ASR SYSTEM 


DRIVER INFORMATION CENTER “LTS ONLY 


“SERVICE ABS” 
INDICATOR CONTROL 


479 LT GRN/BLK PUMP “ON* INPUT 


150BLK—] A Taras 
402 


G405 (COUPE) 
G401 (CONV) 


PUMP MOTOR RELAY 
CONTROL 


PUMP MOTOR RELAY 


RELAY FEED 


BPM VALVE RELAY 
VOLTAGE 


867 LTGRN 


BPM VALVE RELAY 
VOLTAGE MONITOR 


BPM VALVE 
1632 PNK RELAY CONTROL 


8PM VALVE RELAY 


RE WHEEL VALVE SOLENOID 
CONTROL 


RF WHEEL VALVE SOLENOID 


LF WHEEL VALVE SOLENOID 


RR WHEEL VALVE SOLENOID 


facon] tas ox aunt gues 


LR WHEEL VALVE SOLENOID 


825 DK BLU PILOT VALVE SOLENOID 
CONTROL 


PILOT VALVE SOLENOID saat a 
16428 RED 1 rename 

ee? 
BRAKE 1s 10-15-93 
HYDRAULICS C185 MS 10205, 


Figure 14 - ABS/ASR Wiring Diagram (3 of 6) 


1642C RED 
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ABS/ASR SYSTEM 5E2-25 


ASR “OFF” INPUT 


HEADLAMP SWITCH ASSEMBLY 


= “ASR” OFF 
“ASR OFF” INDICATOR CONTROL, 
INDICATOR, 


cLsTR 


139A PNK- “ . 
‘SERVICE ASR’ 
SAMP INDICATOR CONTROL 
SEEBA-1 


TOIGN 
SWITCH - 4 “ABs ACTIVE” 
“ABS ACTIVE” INDICATOR CONTROL 


INDICATOR DRIVER INFORMATION CENTER 


bo----4 


33 pF CAP. 
$209 ra71 


ore aN 140 f=s4 17 $208 208 20 $404 29 et 20 
foxes wi NEE a PEA len sarc 
‘ 5 


STOPLAMP/CRUISE 
‘BRAKE SWITCH 
SEESA-110 


|} 5600 wer ssos wnt {35 | anwusren assewaty 
Le Nooc wary far] MOTOR SuPALY 


ADJUSTER ASSEMBLY 
THROTTLE AND CRUISE 
‘CONTROL CABLES sana 


}— sera cry 4— S61C GRY 
(— setecry 


ADJUSTER ASSEMBLY 
MOTOR GROUND 


445, 


‘ABS/ASR ECU C156 3 242 RED BATTERY INPUT 
TOB+ —<—@_/— 1242 RED 8 + 1242 RED V + 12420 RED 


aris 12428 RED BATTERY INPUT 


$420 
155 tes cana 10514 BLK EBTCM GROUND 


La tos mens Tab 10st aux toste.aux -[37] eaTcm crouNo 


10516 BLK EBTCM GROUND 
——— 151 eux — * Bea TO SRC MODULE 
6106 


(IF EQUIPPED) 
SEEBA7 


sus onty WS 10306 


Figure 15- ABS/ASR Wiring Diagram (4 of 6) 
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5E2-26 ABS/ASR SYSTEM 


872 BLK 872 DK GRN 872 DK GRN 


933 WHT 833 TAN 833 TAN 


RF WHEEL BEARING/ 
‘SPEED SENSOR ASSEMBLY 


830 BLK 830 LT BLU a30LT BLU 


873 WHT 873 VEL 873 YEL 


LF WHEEL BEARING 
‘SPEED SENSOR ASSEMBLY 


882 BRN 982. BRN 


883 WHT 883 WHT 


885 LTGRN 


884LTGRN 


cata 


LR WHEEL SPEED SENSOR 
(ON SOME EARLY MODELS CKT 800 TAN MAY BE 1061 ORN/BLK) 


DATALINK 
CONNECTOR 
uot 
210 


1 & [800 TAN 


800 TAN 


To <— 800 TAN 800 TAN 


Tomo aresriol =) 
SENSOR INTERFACE MODULE | 
(SEE BA-48) Teh casa 


209 ca00 L 
wa SL ro oe /\__ 708 
ecw 2 Fa LH a kwar sukAwhT 


ca00 


agate Le 
ga LC $= 1338 LT GRNELK 


1337 GRY/BLK 


LATERAL 
ACCELEROMETER 


Figure 16 - ABS/ASR Wiring Diagram (5 of 6) 


[az | wr wneee siGhat nich 


[ag | 2 WHEEL siGNALLOW 


[sr | Urwieet sicnat mic 


{49 | UF WHEELSIGNALLOW 


[a3 | PR WHEEL SIGNAL HIGH 


[a2 | VR WHEEL SIGNAL LOW 


[as | un wns sicnat mice 


[aa Jun wie sicwattow 


[a] seria oara unk, 


[3 |sicnat crouno 


LATERAL 
ACCELEROMETER 
SIGNAL 


LATERAL 
ACCELEROMETER 
ISUPPLY VOLTAGE 


8.23.93 
Ms 10203, 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


ABS/ASR SYSTEM _5E2-27 


SEEGA-NY 


e210 400 
439 PNK 


ENG2 $231 219 40g 
TO <§_#\ p— 439 PNK 4 ¢ 1 439 PNK 439 PNK 
IGN ASU IN i ts Or $023 


switcH = 10 AMP 
SEEGA-T1 


SORA 
ISOLATION DIOL cana 
1 


156 a 
Tat SY2 yf S438 tesan fyi 16848 
TANWHT te onwetx +S oRN/BLK 


Bee das 
ranlivur ffi, 


we 4 
PRESSURE 1051 BLK 
DIFFERENTIAL 


SWITCH 
S1889—> SEEBA-14 


1051 BLK 


ol. 


ta erss 


DAYTIME! 4051 BLK 
S215 $—>SEEBA-11 T RUNNING 
deste sata 


139 PNK cite 
SAMP 
‘CLUSTER 


TOIGN PARK 
SWITCH BRAKE 
SWITCH 


WITH DRL 
(CANADA ONLY) 


Figure 17 - ABS/ASR Wiring Diagram (6 of 6) 


BRAKE FLUID 
LEVEL MONITOR 


INPUT 


8.23.93 
NS 16192 
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[eka] eh] eb] oh] wh] wh] wha wk] [sk [a [a [od [od [|| [ob 
[ek [ooh [wh [oo] wh [ooo] [edo oh] | 
[kel [eek [a [ew [| [ok we [ef oi oh [oo] 


12103563 
55-WAY F CONNECTOR BODY 
aLK 


ELECTRONIC BRAKE AND TRACTION CONTROL MODULE (EBTCM) 


C237 (1/P HARNESS SIDE) 
C413 (BRAKE CONTROL HARNESS SIDE) 


OQQOOOO © 


CQOOCOO® © GREbP ETT) 


12103561 
14-WAY F CONNECTOR BODY 12092248 


nas 23-WAY M METRI-PACK ACT 280 
ELECTRONIC BRAKE CONTROL MODULATOR VALVE BLK . 


COO) 
COOTonoOMonooooD 
TE a A a SE 


12084380 12065803 


10-WAY F METRI-PACK 150 SERIES 34-WAY F MICRO-PACK 100 SERIES 
LTGRY BLK 


THROTTLE POSITION SENSOR MODULE INSTRUMENT CLUSTER 


10-27-92 
NS 16194 


Figure 18 - Connector Face Views (1 of 2) 
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FORWARD LAMP ENGINE 
HARNESS SIDE HARNESS SIDE 


12015508 
42-WAY F METRI-PACK MIXED SERIES 
BLK 


12064769 12047937 
10-WAY F METRI-PACK 150 SERIES 8-WAY F METRI-PACK 150 SERIES 
WHT BLK 


-OOOOODOe 
SOOO) 


12084134 
22-WAY F MICRO-PACK 100 SERIES 
BLK 


DRIVER INFORMATION CENTER (DIC) 10-27-92 
NS 16195 


Figure 19 - Connector Face Views (2 of 2) 
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5E2-30 ABS/ASR SYSTEM. 


FER TO *LTS ONLY 


RE 
SECTION 88-11 


+39 


aero BOERS 


“1396 


i 
DRIVER INFORMATION CENTER 


BRAKE PRESSURE MODULATOR VALV 


te 


5 | to vatve, 
mp @ CLSTR 4 SOLENOID: 


139A PNK 
1PM VALVE) 


BPM VALVE RELAY 
pore VOLTAGE 


=n) 


150 fg} 150 
BLK LAT” atk 


ca0z 


867 LT GRN 


TOIGN 
SWITCH 


‘G405 (COUPE) 


TopuMel 6401 (CONV.) 


ae 
earn 


sont, |_D>MVALVERELAY i 
(GRAKEHYDRAULICS FUSE) WT 


p= 38420, 
sy 
cana 


[zo] nevay reeo 

[3 Jeercmcrouno 
EBTeM GROUND 
[se] esrcm crouno 


1051A BLK/RED: 
10518 BLK/RED: 
1051 BLK/RED: 
SEEBA-11 


G106 sis 
REFER TO 
SECTION 84-14 


4 
rm BLK 
FOR GROUND. rss 
DISTRIBUTION REFERTO | cee 


19.AMP ane 


enyen 
\s— 439 PNK: 
ENG2 S231 


1051 BLK- 


SEE 
BA-47 


TOIGN 
switch ~ 


439 PNK. 
$423 


IGNITION 


C439 PNK 
oH "ON" INPUT 


CHART A 


(Page 1 of 2) 
“SERVICE ABS” INDICATOR “ON” WITH NO DTCs SET 


9-30-93, 
MS 12539 


Chart Test Description: Number(s) below refer to 

circled number(s) on the diagnostic chart. 

1. Confirms that a malfunction condition exists. 

2. Determines whether the malfunction is due to a 
DTC setting condition, an indicator low side circuit 
malfunction, or an EBTCM supply power 
malfunction. 

3. Checks whether the power feed fuse is blown. 


Checks for an open power feed circuit. 

Checks for an open in the ground feéd to the 

EBTCM. 

6. Checks for proper connection of EBTCM ground 
CKT(s) 1051A, 1051B, and 1051E. 

7. Checks whether the fuse malfunction is due to a 

short to ground. 

Identifies if the short to ground found in Step 7 is 

in CKT 439 or the EBTCM. 


ae 
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© IGNITION“ON.” CHARTA 


DOES THE “SERVICE ABS” INDICATOR 
COME “ON” AND STAY "ON"? (Page 1 of 2) 
“SERVICE ABS” INDICATOR “ON” 


WITH NO DTCs SET 


INSTALL TECH 1 WITH MSC. RETURN TO “ABS/ASR FUNCTIONAL, 
REQUEST DTC DISPLAY. CHECK" IN THIS SECTION. 


TECH 1 DISPLAYS “NO DATA RECEIVED NO CURRENT CURRENT DTCs PRESENT. 


FROM ABS CNTRLA.” DTCs PRESENT. 
L 


IGNITION "OFF." CONTINUE DIAGNOSIS GOTO "ABS/ ASR 
© REMOVE AND INSPECT “ENG 2” FUSE. ON NEXT PAGE. {DTC TABLE.” 
IS FUSE GOOD? pm hie 


EE 


ves 
L I 
INSTALL “ENG 2" FUSE. INSTALL NEW “ENG 2” FUSE 
¢ INSTALL J 39700 UNIVERSAL BREAKOUT BOX IGNITION “ON,” WAITS SECONDS, THEN IGNITION “OFF.” 
‘TO EBTCM HARNESS CONNECTOR ONLY. '® REMOVE AND INSPECT “ENG 2” FUSE. 
¢ USING 139200, MEASURE RESISTANCE FROM ISFUSE GOOD? 
EACH TERMINAL OF THE FUSE BLOCK WHICH 
CONTACTS THE “LEGS” OF THE “ENG 2” -———= 
FUSE TO J39700 TERMINAL “1” Yes = 
IS RESISTANCE 5 OHMS OR LESS FOR EITHER 
MEASUREMENT? I I 


FUSE. SYSTEMOK. (© INSTALL NEW "ENG 2” FUSE. 
© IGNITION “ON”, WAIT 5 SECONDS, 


a = 1S FUSE GOOD? 
© CONNECT TEST LIGHT SUCH AS J34142-8TO. REPAIR HIGH e— 

B+ AND PROBE J 39700 TERMINAL "3". RESISTANCE IN CKT Yes NO 
DOES TEST LIGHT ILLUMINATE BRIGHTLY? 439. I I 


eS Reptace | | REPAIR SHORTFROM 
EBTCM. kT 439 TO GROUND. 
YES No INSTALL "ENG 2” FUSE 
I I 

© CHECK FOR PROPER CONNECTION EBTCM AT REPAIR HIGH 
TERMINAL “3, "37" AND "52", REFER TO RESISTANCE IN CKT 
“INTERMITTENTS AND POOR CONNECTIONS” 1051. 


IN SECTION 8A-4. 
1S ALL OK? 


_————— 


ves NO 


Le I 
@ CHECK FOR PROPER CONNECTION TO REPAIR AS 
EBTCM AT TERMINAL "1", REFERTO NEEDED. 
“INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION BA-4, 
IF OK THEN REPLACE EBTCM 


10-6-93, 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. _ MS 12529 
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REFER TO 
SECTION BA-11 
#139) 
1398 PNK 


*LTSONLY 


"SERVICE ABS‘ 
INDICATOR 


DRIVER AFOaMATION CENTER 
RANE PRESSURE MODULATOR VALYE PUAVALYE) 


2_ 967 
Sort. “SERVICE ABS” 
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CHART A 


Chart Test Description: Number(s) below refer to 

circled number(s) on the diagnostic chart. 

9. Determines whether the malfunction is due to a 
short to ground in CKT 867 

10, Ensures the malfunction is not due to an internal 
short to ground in the BPM valve. 


(Page 2 of 2) 
SERVICE ABS” INDICATOR “ON” WITH NO DTCs SET 


11. Checks for an internal short to ground in the BPM 
valve relay 

12, Determines whether the malfunction is due to 
physical damage of the EBTCM, BPM valve 
connectors or the EBTCM 
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ALL RIGHTS RESERVED 


ABS/ASR SYSTEM 5E2-33 


“SERVICE ABS 


CHART A 
(Page 2 of 2) 


INDICATOR “ON” 


WITH NO DTCs SET 


' DIAGNOSIS CONTINUED 
{FROM PREVIOUSPAGE. ! 


IGNITION “OFF.” 

DISCONNECT EBTCM CONNECTOR. 
DISCONNECT 14-WAY BPM VALVE CONNECTOR. 
IGNITION “ON.” 

IS “SERVICE ABS” INDICATOR “ON”? 


S ee 


Yes 


IGNITION “OFF. 

REMOVE BPM VALVE RELAY. 

USING J 39200, MEASURE RESISTANCE BETWEEN BPM 
VALVE TERMINAL “8” AND PUMP MOTOR GROUND STUD. 
DOES 139200 DISPLAY “OL” (INFINITE)? 


YES 


—_ 


rs 


REPAIR SHORT TO 
‘GROUND IN CKT 867. 


No 


1 


© CONNECT BPM VALVE RELAY PIN 85 TO GROUND. 

© USING A FUSED JUMPER WIRE (SUCH AS J 39169) WITH A3. 
‘AMP FUSE, CONNECT RELAY PIN 86 TOB +. 

© USING J 39200, MEASURE RESISTANCE BETWEEN RELAY 
PINS L1 AND 87A. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES 


REPLACE BPM VALVE. 


iS = 


NO 


a 1a 


‘© INSPECT CKT 867 AND EBTCM, BPM VALVE CONNECTORS 
FOR PHYSICAL DAMAGE WHICH MAY RESULT IN A SHORT 
‘TO GROUND WITH CONNECTORS CONNECTED. CORRECT 
DAMAGE IF EVIDENT. 

RECONNECT ALL CONNECTORS. 

IGNITION “ON.” 

DOES THE “SERVICE ABS” INDICATOR COME “ON” AND. 
STAY "ON"? 


NO 


a Ee 


_—- 


REPLACE BPM. 
VALVE RELAY. 


Yes 


—_1— 


MALFUNCTION IS INTERMITTENT, REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS” 
IN THIS SECTION. 


REPLACE EBTCM. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 
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Chart Test Description: Number(s) below referto 3. Checks the integrity of the indicator bulb. 


cireled number(s) on the diagnostic chart. 4. Checks for an indicator low side circuit open. 
1. Confirms that a malfunction condition exists. 5. Checks for an indicator low side circuit short to 
2. Check to see if the indicator can be turned “ON” B+ 


manually. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ABS/ASR SYSTEM 5E2-35, 


CHART B 
oho Menon TORE “SERVICE ABS” INDICATOR INOPERATIVE OR 


| FLICKERS BRIEFLY AT IGNITION “ON” 


“SERVICE ABS” INDICATOR DOES NOT COME “ON,” “SERVICE ABS” INDICATOR COMES “ON” FOR 
OR FLICKERS TWICE AND THEN GOES “OFF.” ‘APPROXIMATELY 2 SECONDS, THEN GOES “OFF.” 
eEeEeEeEeeEeEeEuEeyeeeEeeeeee 
WHILE OBSERVING THE “SERVICE ENGINE SOON,” “LOW OIL,” “INFL REST,” | | NO TROUBLE FOUND. REFER TO 
AND “SERVICE RIDE CONTROL" INDICATORS, TURN IGNITION “ON.” INTERMITTENTS AND POOR 
DO THESE INDICATORS ILLUMINATE DURING BULB CHECK? CONNECTIONS” IN SECTION 88-4, 
YES No 
I —— 
©. IGNITION “OFF.” REFER TO SECTION 8A-86 FOR DRIVER 
‘© DISCONNECT EBTCM. INFORMATION CENTER DIAGNOSIS. 
@ INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS 
CONNECTOR ONLY. 


© CONNECT A FUSED JUMPER WIRE (SUCH AS J 36169) WITH A 3 AMP 
FUSE ON J 39700 FROM TERMINAL “3” (GROUND) TO TERMINAL “24”. 
© IGNITION “ON.” 
IS THE “SERVICE ABS” INDICATOR “ON”? 


No YES 


© IGNITION “OFF.” © IGNITION “OFF.” 


(© REMOVE DRIVER INFORMATION CENTER (DIC), REFER TO ‘© CHECK FOR PROPER CONNECTION TO 
BTCM AT TERMINAL "24". REFER TO 


SECTION 8C. 
© REMOVE AND INSPECT “SERVICE ABS” INDICATOR BULB. “INTERMITTENTS AND POOR 
1S BULB GOOD? CONNECTIONS” IN SECTION 88-4. 
L IF OK, THEN REPLACE EBTCM. 
Yes No 


— 
© INSTALL BULB INTO DIC. REPLACE BULB. 


© USING J 39200, MEASURE RESISTANCE FROM J 39700 TERMINAL 
"24" TO DIC HARNESS CONNECTOR TERMINAL “A1". 
IS RESISTANCE 5 OHMS ORLESS? 


YES NO 
— x 
© IGNITION “ON.” REPAIR OPEN IN CKT 867. 


‘© USING J 39200, MEASURE VOLTAGE ON J 39700 FROM TERMINAL 
24” TO TERMINAL “3” (GROUND). 
IS VOLTAGE 1 VOLT ORLESS? 


YES NO 


IGNITION “OFF.” REPAIR SHORT FROM CKT 867 TO B+. 
‘© CHECK FOR PROPER CONNECTION TO DIC AT TERMINAL “A1" OF REPLACE BPM VALVE RELAY. 
THE DIC HARNESS CONNECTOR. REFER TO “INTERMITTENTS AND 
POOR CONNECTIONS” IN SECTION BA-4, 
IF OK, THEN SERVICE DIC. 
© RECONNECT EBTCM, 


10-1.93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. _MS 12530 
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REFERTO 
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CHART C 
“SERVICE ASR” INDICATOR “ON” WITH NO DTCs SET 


Chart Test Description: Number(s) below refer to 3. Determines whether the malfunction is due to an 


circled number(s) on the diagnostic chart. indicator low side circuit short to ground or an 
1. Confirms that a malfunction condition exists. EBTCM circuit malfunction. 
2. Checks if the malfunction is due to a DTC setting 

condition. 
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CHART C 
“SERVICE ASR” INDICATOR “ON” WITH NO DTCs SET 


‘© WHILE OBSERVING THE “SERVICE ASR™ 
INDICATOR, TURN IGNITION “ON.” 


INDICATOR COMES “ON” AND STAYS “ON.” 


CHECK FOR ABS/ASR DTCs. 
ARE DTCs PRESENT? 


No 


IGNITION “OFF.” 
DISCONNECT EBTCM HARNESS 
CONNECTOR. 

IGNITION “ON.” 

IS THE INDICATOR “ON’ 


REPLACE EBTCM. 


INDICATOR COMES “ON” FOR APPROXIMATELY 
2 SECONDS, THEN GOES “OFF.” 


—er 


NO TROUBLE FOUND. 
REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 8-4. 


Yes 


a 


[G0 TOABSIASROTC TABLE. | 


ves 


i en 


REPAIR SHORT TO GROUND IN CKT 1572. 


6-13-92 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. Ms 12531 
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CHART D 
“SERVICE ASR” INDICATOR INOPERATIVE 


Chart Test Description: Number(s) below refer to 3. Checks the integrity of the indicator bulb. 


circled number(s) on the diagnostic chart. 4. Checks for an indicator low side circuit open. 
1. Confirms that a malfunction condition exists. 5. Checks for an indicator low side circuit short to 
2. Checks to see if the indicator can be turned “ON” B+. 

manually. 
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CHART D 
“SERVICE ASR” INDICATOR INOPERATIVE 


© WHILE OBSERVING THE “SERVICE ASR” 
INDICATOR, TURN THE IGNITION “ON.” 


INDICATOR DOES NOT COME “ON.” INDICATOR COMES “ON” FOR APPROXIMATELY 
2 SECONDS, THEN GOES “OFF.” 


a EE 


IGNITION “OFF.” NO TROUBLE FOUND. 
DISCONNECT EBTCM. REFER TO “INTERMITTENTS. 
INSTALL J 39700 UNIVERSAL BREAKOUT 8OX TO EBTCM HARNESS. AND POOR CONNECTIONS” 
CONNECTOR ONLY. IN SECTION BA-4. 
‘CONNECT A FUSED JUMPER WIRE (SUCH AS J 36169) WITH A 3 AMP 
FUSE FROM J 39700 TERMINAL “3” (GROUND) TO TERMINAL “35”. 
IGNITION “ON.” 

IS “SERVICE ASR" INDICATOR “ON"? 


eOoOoOowawa@awoaeraeaen—neeee—a—_—sSsSsSSs>—<—;z 
NO ves 
I I 
IGNITION “OFF.” © IGNITION “OFF.” 
REMOVE DRIVER INFORMATION CENTER (DIC), REFER TO © CHECK FOR PROPER CONNECTION TO 
SECTION 8C. EBTCM AT TERMINAL "35", REFER TO. 
© REMOVE AND INSPECT THE “SERVICE ASR” INDICATOR BULB. “INTERMITTENTS AND POOR 
15 BULB GOOD? CONNECTIONS” IN SECTION BA-4. 


7 IF OK THEN REPLACE EBTCM, 


Yes NO 
i — 
INSTALL BULB BACK INTO DIC. REPLACE BULB. 
USING J 39200, MEASURE RESISTANCE FROM J 39700 TERMINAL, 
“35” TO DIC HARNESS CONNECTOR TERMINAL “AG”. 

IS ITS OHMS OR LESS? 


. | 


Yes NO 


ae x 
IGNITION “ON.” 


REPAIR OPEN IN CKT 1572. 
USING } 39200, MEASURE VOLTAGE ON J 39700 FROM TERMINAL 

“35” TO TERMINAL “3” (GROUND). 
ISIT1 VOLT ORLESS? 


ves 


REFER TO SECTION 88-86 FOR DRIVER REPAIR SHORT TO B + IN CKT 1572. 
INFORMATION CENTER DIAGNOSIS. 


\WHeN ALLOWGHOSES ANO REPAIRS ARE COMPETED, CLEARDICsAND VERIFY PRoPEROPERATION. 13:72:32 
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CHART E 
“ABS ACTIVE” INDICATOR ALWAYS “ON” 


Chart Test Description: Number(s) below refer to 3. Determines whether the malfunction is due to an 


circled number(s) on the diagnostic chart. indicator low side circuit short to ground or an 
1. Confirms that a malfunction condition exists. EBTCM circuit malfunction. 
2. Checks if the malfunction is due to a DTC setting 

condition. 
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CHART E 
“ABS ACTIVE” INDICATOR ALWAYS “ON” 


(© WHILE OBSERVING THE “ABS ACTIVE” 
INDICATOR, TURN IGNITION “ON.” 


— 


INDICATOR COMES “ON” INDICATOR COMES "ON" FOR 
AND STAYS “ON.” APPROXIMATELY 2 SECONDS, THEN 
[ GOES “OFF.” 


© CHECK FOR ABS/ASR DTCs. NO TROUBLE FOUND. REFER TO 
ARE DTCs PRESENT? “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 84-4. 


codes 


IGNITION “OFF. GO TO ABS/ASR DTC 
DISCONNECT EBTCM TABLE. 

HARNESS CONNECTOR. 2 

IGNITION “ON.” 

IS THE INDICATOR “ON"? 


REPLACE EBTCM REPAIR SHORT TO 
GROUND IN CKT 1537 


6-16-92 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12533 
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CHART F 
“ABS ACTIVE” INDICATOR INOPERATIVE 


Chart Test Description: Number(s) below refer to 3. Checks the integrity of the indicator bulb. 
circled number(s) on the diagnostic chart. 4. Checks for an indicator low side circuit open. 
1. Confirms that a malfunction condition exists. 5. Checks for an indicator low side cireuit short to 
2. Checks to see if the indicator can be turned “ON” B+ 
manually. 
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CHART F 


“ABS ACTIVE” INDICATOR INOPERATIVE 


(© WHILE OBSERVING “ABS ACTIVE” 
INDICATOR TURN IGNITION “ON. 


INDICATOR DOES NOT COME “ON.” 


ecrnionero | 


d ee | 


INDICATOR COMES “ON” FOR APPROXIMATELY 
2 SECONDS, THEN GOES “OFF.” 


© IGNITION “OFF.” 
DISCONNECT EBTCM. 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM. 
HARNESS CONNECTOR ONLY. 
CONNECT A FUSED JUMPER WIRE (SUCH AS J 36169) WITH A 
3 AMP FUSE FROM J 39700 TERMINAL “3” (GROUND) TO. 
‘TERMINAL “40”. 
IGNITION “ON. 
1S “ABS ACTIVE” INDICATOR “ON*? 


NO 
[sed 


NO TROUBLE FOUND. REFER TO 
“INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 8A-4. 


Yes 


© IGNITION “OFF.” 

© REMOVE DRIVER INFORMATION CENTER 
(DIC), REFER TO SECTION 8C. 

© REMOVE AND INSPECT THE “ABS ACTIVE” 
INDICATOR BULB. 
IS BULB GOOD? 


© IGNITION “OFF.” 
© CHECK FOR PROPER CONNECTION TO 
EBTCM AT TERMINAL “40”. REFER TO 
“INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 84-4. 
IF OK, REPLACE EBTCM. 


ves 


el 


NO 


‘© INSTALL BULB BACK INTO DIC, 
© USING J 39200, MEASURE RESISTANCE FROM 39700 
TERMINAL “40” TO DIC HARNESS CONNECTOR 
TERMINAL “BO”. 
ISIS OHMS OR LESS? 


YES 


Ure 


REPLACE BULB. 


NO 


© IGNITION “ON.” 
© USING J 39200, MEASURE VOLTAGE ON J 39700 
FROM TERMINAL “40” TO TERMINAL “3” 
(GROUND). 
ISIT 4 VOLT ORLESS? 


YES 


REFER TO SECTION 8A-86 FOR DRIVER 
INFORMATION CENTER DIAGNOSIS. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 


REPAIR OPEN IN CKT 1537. 


No 


REPAIR SHORT TO B+ IN 
KT 1537. 


8-18-93 
MS 12534 
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CRUISE CONTROL 
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*LTS ONLY 


CHART G 


CRUISE CONTROL 
CUTOFF RELAY FEED 


“ASR ACTIVE” INDICATOR “ON” WITH NO DTCs SET 


Chart Test Description: Number(s) below refer to 
circled number(s) on the diagnostic chart. 
1. Confirms that a malfunction condition exists. 


2. Checks whether the malfunction is due to a DTC 
setting condition, specifically DTC 57. 


3. Determines whether the malfunction is due to an 
indicator low side circuit short to ground or stuck 
contacts in the cruise control cutoff relay. 
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CHART G 


“ASR ACTIVE” INDICATOR “ON” WITH NO DTCs SET 


IGNITION “ON.” 


DOES THE “ASR ACTIVE” INDICATOR COME “ON” AND STAY “ON”? 


a a ce 
IGNITION “OFF.” 

INSTALL TECH 1 WITH MSC. 
IGNITION “ON.” 

REQUEST EBTCM DTC DISPLAY. 


NO DTCs PRESENT 


A eT 


IGNITION “OFF.” 
REMOVE CRUISE CONTROL CUTOFF RELAY, REFER 
‘TO “ON-VEHICLE SERVICE” IN THIS SECTION. 
IGNITION “ON.” 

DOES THE “ASR ACTIVE” INDICATOR COME “ON” 
AND STAY “ON"? 


DTCs PRESENT 


{GO TO ABS/ASR DTC TABLE 


© IGNITION “OFF.” 
© REPAIR SHORT FROM CKT 1681 TO GROUND. 
@ INSTALL CRUISE CONTROL CUTOFF RELAY. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 


© IGNITION “OFF.” 
© REPLACE CRUISE CONTROL CUTOFF RELAY. 


| RETURN TO “ABS/ASR FUNCTIONAL CHECK” IN THIS SECTIO! 


10-28-93 
MS 12535 
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CHART H 


“ASR ACTIVE” INDICATOR INOPERATIVE 
WITH NO DTCs SET 


Chart Test Description: Number(s) below refer to 4. Checks whether the indicator low side circuit 
circled number(s) on the diagnostic chart. malfunetion is a short to B+. 


1. Confirms that a malfunction condition exists. 5. Checks the integrity of the indicator bulb. 

2. Checks whether the malfunction is due toa DTC 6. Determines whether the malfunction is an open in 
setting condition, specifically DTC 57. the indicator low side circuit or an open in the DIC 

3. Determines whether the malfunction is due to printed circuit. 


stuck contacts in the cruise control cutoff relay or a 
malfunction in the indicator low side circuit. 
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CHART H 
(@ WHILE OBSERVING THE “ASR ACTIVE” 


INDICATOR TURN IGNITION “ON.” “ASR ACTIVE” INDICATOR INOPERATIVE 
WITH NO DTCs SET 


‘ASR ACTIVE” INDICATOR COMES “ON” FOR 
ABOUT 2 SECONDS, THEN GOES “OFF.” 


IGNITION “OFF. 
INSTALL TECH 1 WITH MSC. 
IGNITION “ON.” 

REQUEST EBTCM DTC DISPLAY. 


NO TROUBLE FOUND. 
REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS,” IN SECTION 84-4, 


NO DTCs PRESENT 

———— aaaate 

© IGNITION “OFF.” GOTO ABS/ASR DTC TABLE. | 

(© REMOVE CRUISE CONTROL CUTOFF RELAY, REFER TO “ON- 
VEHICLE SERVICE” IN THIS SECTION. 

‘© CHECK FOR PROPER CONNECTION TO RELAY AT TERMINAL “A’ 
OF THE BLACK RELAY HARNESS CONNECTOR. REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS" IN SECTION 88-4. 
IF OK THEN CONNECT A FUSED JUMPER WIRE (SUCH AS J 36169) 
WITH A3 AMP FUSE BETWEEN TERMINAL “C” OF THE GRAY 
RELAY HARNESS CONNECTOR AND TERMINAL “A” ON THE 
BLACK RELAY HARNESS CONNECTOR. 

IGNITION “ON.” 
DOES THE “ASR ACTIVE” INDICATOR COME “ON? 


© IGNITION “OFF.” © IGNITION “OFF.” 
© REMOVE FUSED JUMPER WIRE. © REPLACE CRUISE CONTROL CUTOFF RELAY. 
© REMOVE AND INSPECT 3 AMP FUSE FROM 
FUSED JUMPER WIRE. 
IS FUSE GOOD? 


NO 
— 


(© REMOVE DRIVER INFORMATION CENTER (OIC), REPAIR SHORT FROM CKT 168108 +. 
REFER TO SECTION 8C. 

© REMOVE AND INSPECT "ASR ACTIVE” 
INDICATOR BULB. 
IS BULB GOOD? 


_— 


YES NO 
TC 


TO TERMINAL “A” ON THE BLACK CRUISE CONTROL 


YES No 

= 

‘© CHECK FOR PROPER TO DIC AT TERMINAL "B6” OF THE REPAIR OPEN IN CKT 1681. 

DIC HARNESS CONNECTOR. REFER TO “INTERMITTENTS, 
AND POOR CONNECTIONS” IN SECTION 8A-4. WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, 9.24.93, 

© IF OK THEN SERVICE DIC. CLEAR DTCs AND VERIFY PROPER OPERATION, MS 12536 
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CHART! 
“ASR OFF” INDICATOR ALWAYS “ON” 


Chart Test Description: Number(s) below refer to 3. Determines whether the malfunction is due to an 


circled number(s) on the diagnostic chart. indicator low side circuit short to ground or an 

1. Confirms that a malfunction condition exists. EBTCM circuit malfunction 

2. Checks whether the malfunction is due toa DTC 4. Determines whether the extended “ON” time of 
setting condition. the indicator is due to an "ASR OFF” input to the 


EBTCM or an EBTCM circuit malfunction. 
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CHART I 
“ASR OFF” INDICATOR ALWAYS “ON” 


‘© WHILE OBSERVING THE “ASR OFF’ 
INDICATOR, TURN IGNITION “ON.” 


re 


INDICATOR COMES “ON” INDICATOR COMES “ON” INDICATOR COMES “ON” FOR 
AND STAYS “ON.” FOR APPROXIMATELY 2 APPROXIMATELY 15 SECONDS, 
I SECONDS, THEN GOES “OFF.” ‘THEN GOES “OFF.” 


I LL 


© CHECK FOR ABS/ASR NO TROUBLE FOUND. © IGNITION “OFF.” 
DIC. REFER TO “INTERMITTENTS © DISCONNECT EBTCM. 
ARE DTCs PRESENT? AND POOR CONNECTIONS” @ INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO 
IN SECTION 8A-4. EBTCM HARNESS CONNECTOR ONLY. 
IGNITION “ON.” 
USING J 39200 MEASURE VOLTAGE BETWEEN 
‘TERMINALS “28” AND “3” (GROUND) ON J 39700. 
IS IT1 VOLT ORLESS? 


$=. . — 


NO No 


als. 2 


© IGNITION “OFF.” 1 GOTO ABS/ASROTC © DISCONNECT ASR 

© DISCONNECT EBTCM 1 TABLE. “OFF” SWITCH. 
HARNESS CONNECTOR, | ‘ IS VOLTAGE ONE 

© IGNITION “ON.” VOLT ORLESS? 
IS THE INDICATOR “ON”? 


No yes 


2 


REPLACE EBTCM. REPAIR SHORT TO REPLACE ASR “OFF” REPAIR SHORT TO. 
GROUND IN CKT 1656. SwiTcH. B+ INCKT 1571. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. aa as 
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5E2-50 ABS/ASR SYSTEM 


* LTS ONLY 


REFERTO 
SECTION 84-11 


1656 Twi 1656 [gt 1656 
LTGRN LSJ" LTGRN Los LTGRN 
209 


“ASR OFF~ 
INDICATOR 1 


“ASR OFF” 
INDICATOR CONTROL 
aot 


ASR “OFF” INPUT 


HEADLAMP SWITCH ASSEMBLY 


10-12-93 
Ms 12543, 


CHART J 
“ASR OFF” INDICATOR INOPERATIVE 


Chart Test Description: Number(s) below refer to 

circled number(s) on the diagnostic chart. 

1. Confirms that a malfunction condition exists. 

2. Determines whether the malfunction is due to an 
EBTCM circuit malfunetion or an open in the DIC 
printed cireuit. 


Pe 


Cheeks the integrity of the indicator bulb. 
Cheeks for an indicator low side circuit open. 


Checks for an indicator low side circuit short to 
B+ 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


WHILE OBSERVING THE “ASR OFF” 
INDICATOR, TURN THE IGNITION “ON.” 


INDICATOR DOES NOT COME “ON.” 


ABS/ASR SYSTEM 5E2-51 


CHART J 
“ASR OFF” INDICATOR INOPERATIVE 


IGNITION “OFF.” 
DISCONNECT EBTCM. 

INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO 
EBTCM HARNESS CONNECTOR ONLY. 

CONNECT A FUSED JUMPER WIRE (SUCH AS J 36169) 
‘WITH A 3 AMP FUSE FROM. 39700 TERMINAL “16” 
‘TO TERMINAL “3” (GROUND). 

IGNITION “ON.” 

1S “ASR OFF” INDICATOR “ON? 


INDICATOR COMES “ON” FOR APPROXIMATELY 
2 SECONDS, THEN GOES “OFF.” 


I 


NO 


NO TROUBLE FOUND. REFER TO 
“INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 84-4, 


ves 


IGNITION “OFF.” 
REMOVE DRIVER INFORMATION CENTER (DIC). REFER 
TO SECTION &C. 

REMOVE AND INSPECT THE “ASR OFF” INDICATOR 
BULB. 

1S BULBGOOD? 


YES 


Ue 


© IGNITION “OFF.” 
© CHECK FOR PROPER CONNECTION TO EBTCM AT 
TERMINAL “16”. REFER TO “INTERMITTENTS 
AND POOR CONNECTIONS" IN SECTION 8A-4. 
IF OK, REPLACE EBTCM. 


No 


© INSTALL BULB BACK INTO DIC. 
© USING J 39200, MEASURE RESISTANCE FROM/J 39700 
TERMINAL “16” TO DIC HARNESS CONNECTOR. 
TERMINAL “AS”. 
ISIT5 OHMS OR LESS? 


YES 


ae 


REPLACE BULB. 


No 


© IGNITION “ON.” 

© USING J 39200, MEASURE VOLTAGE ON J 39700 
FROM TERMINAL “16” TO TERMINAL “3” 
(GROUND). 
ISIT 1 VOLT ORLESS? 


ves 

iz! Wee OO? See ae 
REFER TO SECTION 8A-86 FOR DRIVER 
INFORMATION CENTER DIAGNOSIS. 


REPAIR OPEN IN CKT 1656, 


No 


REPAIR SHORT TO B+ INCKT 1656. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 
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5E2-52 ABS/ASR SYSTEM 
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DTC 21 
RF WHEEL SPEED SENSOR CIRCUIT MALFUNCTION 


Circuit Description: 


The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 
wheel generates these pulses. The frequency of these pulses is used by the EBTCM to determine wheel speed 
‘The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 


and on wheel speed. 


DTC Will Set When: There is a short to voltage or ground in CKT 872 or 833, or a malfunctioning speed 
sensor. The testing for this malfunction occurs when the vehicle is in motion; it will not set with the ignition 


“ON” and the vehicle at rest. 


Action Taken: The “SERVICE ABS” and “SERVICE ASR’ indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for proper resistance in the sensor itself. 

2. Checks for a short to battery in either of the speed 
sensor circuit wires. 

3. Checks for a short between the speed sensor circuit 
wires. 

4. Checks for a short to ground in the speed sensor 
input circuit wire. The ground may be either a 
“hard” short to ground, or a resistive (partial) 
short, A short with a resistance less than 2 
megohms, though not a hard short, can still cause 
DTC 21 to set. 

5. Checks if the DTC resets during a road test. If so, 
since tests 1-4 have validated that the circuitry 
and components are good, intermittent 
malfunctions are suspected. 
Cheeks wiring and connectors for intermittents. 
Replace the wheel bearing/speed sensor assembly, 
as it is likely the cause of a DTC reset experienced 
during the road test, since other portions of the 
circuit have checked out OK. If the DTC resets 
atter sensor replacement, the EBTCM must be 
concluding there is a malfunction present in the 
speed sensor circuit when there is not. 


ae 


Diagnostic Aids: Be sure the speed sensor wiring is 
properly routed and retained. This will help prevent 
false signals due to electrical noise being picked up by 
the wiring. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction 

‘The Tech 1 can also be used to monitor the wheel 
speeds during a road test. Watch the wheel speeds 
being displayed on the Tech 1 to see if any of the 
readings are unusual, such as one sensor varying in 
speed from the other three, a signal going 
intermittently high or low, etc. If this does not 
identify the intermittent, wet the speed sensor harness 
on the underside of the vehicle and road test 
monitoring wheel speeds with the Tech 1 
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ABS/ASR SYSTEM _5E2-53 


ENSURE SENSOR IS NOT VISIBLY DAMAGED; IF IT IS DAMAGED, REPLACE THE WHEEL 
BEARING/SENSOR ASSEMBLY, CLEAR DTCs, AND ROAD TEST TO SEE IF DTCRESETS. 


DTC 21 


a 


© IGNITION “OFF.” 
‘© DISCONNECT SENSOR CONNECTOR. 
. 


BY PROBING SENSOR CONNECTOR TERMINALS. 
1S 1T 990-1210 OHMS? 


USING J 39200, AND ADAPTER FROM J 35616-A, CHECK SENSOR RESISTANCE 


RF WHEEL SPEED 
SENSOR CIRCUIT 
MALFUNCTION 


YES 
= 


CONNECT } 39200 BETWEEN SENSOR HARNESS CONNECTOR 
TERMINAL “A” AND GROUND (USE DC VOLTAGE SETTING) 
IGNITION “ON.” 

JOTE VOLTAGE; REPEAT BETWEEN TERMINAL “B” AND GROUND. 
IT ABOUT B + ON EITHER TERMINAL “A” OR "8"? 


REPLACE WHEEL BEARING/SENSOR 
ASSEMBLY. 


© IGNITION “OFF.” 
DISCONNECT EBTCM. 


ISITLESS THAN 5 OHMS? 


© INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR ONLY. 
© USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINALS “46” AND "47", 


REPAIR SHORT TO 8 + IN 
CKT872 OR 833; REFERTO 
“EBTCM-SWITCHED. 

FAULTS" IN THIS SECTION. 


© USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 
TERMINAL “47” AND GROUND. 
ISIT GREATER THAN 2 MEGOHMS? 


IR SHORT BETWEEN CKTS 872 & 833. 


REMOVE J 39700. 
RECONNECT EBTCM CONNECTOR. 

CLEAR DTCs, IGNITION “OFF.” 

DISCONNECT TECH I, F CONNECTED. 

ROAD TEST VEHICLE, REACHING AT LEAST 25 knvh (15 MPH). 
DOES DTC21 RESET? 


ves 
—— 


ne 


‘© IFS OHMS ORLESS TO GROUND, REPAIR 
HARD SHORT IN HARNESS CKT 872. 

© IF BETWEEN 5 OHMS AND2 MEGOHMS, 
REPAIR RESISTIVE (PARTIAL) SHORT IN 
HARNESS CKT872. 


NO 


‘© CHECK ALL WIRING, CONNECTORS AND TERMINALS THOROUGHLY 
FOR INTERMITTENTS OR CORROSION. REFER TO “INTERMITTENTS 
AND POOR CONNECTIONS” IN SECTION 8A-4, 

IS ALL OK WITH CONNECTIONS AND WIRING? 


NO TROUBLE FOUND; SEE “DIAGNOSTIC 
AIDS” ON FACING PAGE. 


i 


NO 


CLEAR DTCs, IGNITION "OFF. 
REPLACE WHEEL BEARING/SPEED SENSOR ASSEMBLY 
DISCONNECT TECH I, IF CONNECTED. 

ROAD TEST VEHICLE, REACHING AT LEAST 25 km/h(15 MPH). 
DOES DTC 21 RESET? 


YES 


REPLACE EBTCM 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION 


ae a 


REPAIR WIRING AND/OR CONNECTIONS, 
‘AS NEEDED; REFER TO “REPAIR 
PROCEDURES" IN SECTION 8A-5. 


NO 


‘SYSTEM OK; SEE "DIAGNOSTIC 


AIDS” ON FACING PAGE. 
10-5.93 
MS 12038 
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DTC 23 


RF WHEEL SPEED SENSOR CIRCUIT CONTINUITY MALFUNCTION 
Circuit Description: 
‘The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 
wheel generates these pulses. The frequency of these pulses is used by the EBTCM to determine wheel speed 
The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 
and on wheel speed. 


DTC Will Set When: There is a short to voltage or an open in CKT 872 or 833, or a malfunctioning speed 
sensor. The testing for this malfunction occurs with the ignition "ON” and the vehicle at rest. 


Action Taken: The "SERVICE ABS” and “SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 
refer to cireled number(s) on the diagnostic chart. 


1 


2. 


3 


Checks for proper resistance in the sensor itself. 
Checks for a short to battery in either of the speed 
sensor circuit wires. 

Checks for an open in both the speed sensor circuit 
wires. 

Manipulates wiring and connectors, trying to 
induce an intermittent malfunction not currently 
present. 

Checks if the DTC resets on key-up. If so, since 
tests 1-4 have validated that the circuitry and 
components are good, the wheel bearing/speed 
sensor assembly may be causing the malfunction. 
Checks if DTC 21 sets during a road test. 

DTC 23 sets when the vehicle is at rest; DTC 21 
sets with a malfunction in the speed sensor 
cireuitry with the vehicle in motion. If 
malfunctions are still present, DTC 21 would set 
during the road test, not a 23. Ifthe DTC 21 sets at 
this point, the DTC 21 diagnosties should be used. 


8. The wheel speed sensor may be causing an 
intermittent malfunction. If DTC 23 resets after 
sensor replacement, the EBTCM must be 
concluding there is a malfunction present in the 
speed sensor circuit when there is not. 


Diagnostic Aids: Be sure the speed sensor wiring is 
properly routed and retained. This will help prevent 
false signals due to electrical noise being picked up by 
the wiring. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction. 
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ABS/ASR SYSTEM 5E2-55 


ENSURE SENSOR IS NOT VISIBLY DAMAGED; FIT S DAMAGED, REPLACE DTC 23 
THE WHEEL BEARING/SPEED SENSOR ASSEMBLY, CLEAR DTCs, AND TURN: 
IGNITION “ON” TO SEE IF OTCRESETS. RF WHEEL SPEED SENSOR 
fy caravans CIRCUIT CONTINUITY 
DISCONNECT SENSOR CONNECTOR. MALFUNCTION 


USING J 39200 AND ADAPTERS FROM J 35616-A, CHECK SENSOR 
RESISTANCE BY PROBING SENSOR CONNECTOR TERMINALS. 
1ST 990-1210 OHMS? 


oo, 


YES 

= 

‘¢ CONNECT J 39200 BETWEEN SENSOR HARNESS CONNECTOR REPLACE WHEEL BEARING/Si 

‘TERMINAL “A” AND GROUND (USE DC VOLTS). ASSEMBLY. 

© IGNITION “ON. 

@ NOTE VOLTAGE; REPEAT BETWEEN TERMINAL “B” AND GROUND. 
IST ABOUT B+ ON EITHER TERMINAL “A” OR “8”? 


IGNITION “OFF.” - REPAIR SHORT TO B+ IN CKT 
DISCONNECT EBTCM. 872 OR 833; REFER TO “EBTCM- 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR | | SWITCHED MALFUNCTIONS” IN 
‘ONLY. THIS SECTION. 

USING } 39200, MEASURE RESISTANCE BETWEEN TERMINAL “47” ON J 39700 
‘AND TERMINAL “A” OF SENSOR CONNECTOR ON HARNESS. PERFORM SAME 
MEASUREMENT BETWEEN TERMINAL “46” AND TERMINAL “B™. 

IS EITHER MEASUREMENT GREATER THAN 5 OHMS? 


[no] = 
REMOVE 339700; RECONNECT EBTCM. REPAIR OPEN IN CKT 872 AND/OR 833. 


CLEAR DTCs; IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED. 

IGNITION “ON.” 

WIGGLE ALL WIRING AND CONNECTORS TO TRY TO INDUCE A 
HIDDEN INTERMITTENT MALFUNCTION. 

DOES OTC 23 RESET? 


NO YES 
oe ee ere 


CLEAR DTCs; IGNITION “OFF.” REPAIR INTERMITTENT CONNECTOR OR 

© DISCONNECT TECH 1, IF CONNECTED. WIRING. 

© IGNITION “ON.” 
DOES DTC23 RESET? 


——_—_——— ee 


NO Yes 

—— = 

© ROAD TEST VEHICLE, REACHING AT LEAST 25 kmvh (15 MPH). ‘© REPLACE WHEEL BEARING/SPEEO SENSOR 
DOES. DTC 21 SET? ASSEMBLY. 

@ CLEAR DTCs; IGNITION “OFF.” 

© DISCONNECT TECH 1, IF CONNECTED. 

YES. © IGNITION “ON.” 

a—-——_—_ DOES DTC 23 RESET? 

GoTooTC21 NO TROUBLE FOUND, SEE 

DIAGNOSTICS. “DIAGNOSTIC AIDS” ON 

FACING PAGE. 


REPLACE EBTCM SYSTEM OK 


6-17-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12039 
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DTC 25 
LF WHEEL SPEED SENSOR CIRCUIT MALFUNCTION 


Circuit Description: 


The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 
wheel generates these pulses. The frequency of these pulses is used by the EBTCM to determine wheel speed. 
The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 


and on wheel speed. 


DTC Will Set When: There is a short to voltage or ground in CKT 830 or 873, or a malfunctioning speed 
sensor. The testing for this malfunction occurs when the vehicle is in motion; it will not set with the ignition 


“ON” and the vehicle at rest. 


Action Taken: The “SERVICE ABS’ and "SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for proper resistance in the sensor itself. 

2. Checks for a short to battery in either of the speed 
sensor circuit wires. 

3. Cheeks for a short between the speed sensor circuit 
wires, 

4. Checks for a short to ground in the speed sensor 
input circuit wire. The ground may be either a 
“hard” short to ground, or a resistive (partial) 
short. A short with a resistance less than 2 
megohms, though not a hard short, can still cause 
DTC 25 to set. 

5. Checks if the DTC resets during a road test. If so, 
since tests 1-4 have validated that the circuitry 
and components are good, intermittent 
malfunctions are suspected. 
Checks wiring and connectors for intermittents. 
Replace the wheel bearing/speed sensor assembly, 
as it is likely the cause of a DTC reset experienced 
during the road test, since other portions of the 
circuit have checked out OK. If the DTC resets 
after sensor replacement, the EBTCM must be 
concluding there is a malfunction present in the 
speed sensor circuit when there is not. 


aa 


Diagnostic Aids: Be sure the speed sensor wiring is 
properly routed and retained. This will help prevent 
false signals due to electrical noise being picked up by 
the wiring. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction 

‘The Tech 1 can also be used to monitor the wheel 
speeds during a road test. Watch the wheel speeds 
being displayed on the Tech 1 to see if any of the 
readings are unusual, such as one sensor varying in 
speed from the other three, a signal going 
intermittently high or low, ete. If this does not identify 
the intermittent, wet the speed sensor harness on the 
underside of the vehicle and road test monitoring 
wheel speeds with the Tech 1. 
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ABS/ASR SYSTEM 5E2-57. 


ENSURE SENSOR IS NOT VISIBLY DAMAGED; IF IT 1S DAMAGED, REPLACE THE WHEEL 
BEARING/SENSOR ASSEMBLY, CLEAR DTCs, AND ROAD TEST TO SEE IF DTC RESETS. 


DTc25 


a 


IGNITION “OFF.” 
DISCONNECT SENSOR CONNECTOR. 

USING J 39200, AND ADAPTERS FROM J 35616-A, CHECK SENSOR 
RESISTANCE BY PROBING SENSOR CONNECTOR TERMINALS, 

1S 1T 990-1210 OHMS? 


LF WHEEL SPEED 
SENSOR CIRCUIT 
MALFUNCTION 


YES 


No 


CONNECT J 39200 BETWEEN SENSOR HARNESS CONNECTOR 
‘TERMINAL “A” AND GROUND (USE DC VOLTS). 

IGNITION “ON.” 

NOTE VOLTAGE; REPEAT BETWEEN TERMINAL “B” AND GROUND. 
ISIT ABOUT B + ON EITHER TERMINAL “A” OR"B"? 


REPLACE WHEEL BEARING/SPEED 
SENSOR ASSEMBLY. 


NO 


—_———————— 


YES 


IGNITION “OFF.” 
DISCONNECT EBTCM. 

INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS: 
CONNECTOR ONLY. 

USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINALS 
"a9" AND “51” 

ISITLESS THAN 5 OHMS? 


NO 
(EA 
‘© USING J 39200, MEASURE RESISTANCE BETWEEN 
139700 TERMINAL “51” AND GROUND. 
IS IT GREATER THAN 2 MEGOHMS? 


REPAIR SHORT TO B+ IN CKT 830 OR 873; 
REFER TO “EBTCM-SWITCHED 
MALFUNCTIONS" IN THIS SECTION. 


—————————— 


YES 


REPAIR SHORT BETWEEN CKTs 830 AND 873. 


NO 


REMOVE 139700. 
RECONNECT EBTCM CONNECTOR. 

CLEAR OTCS, IGNITION “OFF.” 

DISCONNECT TECH 1, IF CONNECTED. 

ROAD TEST VEHICLE, REACHING AT LEAST 25 km/h (15 MPH). 
DOES DTC 25 RESET? 


IF 5 OHMS OR LESS TO GROUND, REPAIR 
HARD SHORT IN HARNESS CKT 830. 

IF BETWEEN 5 OHMS AND 2 MEGOHMS, 
REPAIR RESISTIVE (PARTIAL) SHORT IN 
HARNESS CKT 830. 


No 
—— 


(© CHECK ALL WIRING, CONNECTORS AND TERMINALS THOROUGHLY 
FOR INTERMITTENTS OR CORROSION. REFER TO “INTERMITTENTS, 
AND POOR CONNECTIONS" IN SECTION 8A-4. 

IS ALL OK WITH CONNECTIONS AND WIRING? 


NO TROUBLE FOUND; SEE “DIAGNOSTIC AIDS” 
ON FACING PAGE. 


No 


CLEAR DTCs, IGNITION “OFF.” 
REPLACE WHEEL BEARING/SPEED SENSOR ASSEMBLY 
DISCONNECT TECH I, If CONNECTED. 

ROAD TEST VEHICLE, REACHING AT LEAST 25 km/h (15 MPH). 
DOES DTC 25 RESET? 


REPLACE E8TCM 


REPAIR WIRING AND/OR CONNECTIONS. 
AS NEEDED; REFER TO “REPAIR 
PROCEDURES" IN SECTION 8A-5. 


SYSTEM Ok; SEE “DIAGNOSTIC 
AIDS” ON FACING PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 
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DTC 27 
LF WHEEL SPEED SENSOR CIRCUIT CONTINUITY MALFUNCTION 


Circuit Description: 
The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 
wheel generates these pulses. The frequency of these pulses is used by the EBTCM to determine wheel speed. 
‘The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 
and on wheel speed. 


DTC Will Set When: There is a short to voltage or an open in CKT 830 or 873, or a malfunctioning speed 
sensor. The testing for this malfunction occurs with the ignition "ON” and the vehicle at rest. 


Action Taken: The “SERVICE ABS” and “SERVICE ASR” indicators will be "ON.” 


DTC Chart Test Descript 


Number(s) below 


refer to circled number(s) on the diagnostic chart. 


1 


2. 


3. 


Checks for proper resistance in the sensor itself. 
Checks for a short to battery in either of the speed 
sensor circuit wires. 

Checks for an open in both the speed sensor circuit 
wires. 

Manipulates wiring and connectors, trying to 
induce an intermittent malfunction not currently 
present. 

Checks if the DTC resets on key-up. If so, since 
tests 1-4 have validated that the circuitry and 
components are good, the wheel bearing/speed 
sensor assembly may be causing the malfunction, 
Checks if DTC 25 sets during a road test. 

DTC 27 sets when the vehicle is at rest; DTC 25 
sets with a malfunction in the speed sensor 
circuitry with the vehicle in motion. If 
malfunctions are still present, DTC 25 would set 
during the road test, not a 27. Ifthe DTC 25 sets at 
this point, the DTC 25 diagnostics should be used. 


8. The wheel speed sensor may be causing an 
intermittent malfunction. If DTC 27 resets after 
sensor replacement, the EBTCM must be 
concluding there is a malfunction present in the 
speed sensor cireuit when there is not. 


Diagnostic Aids: Be sure the speed sensor wiring is 
properly routed and retained. This will help prevent 
false signals due to electrical noise being picked up by 
the wiring. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction. 
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ABS/ASR SYSTEM _5E2-59 


ENSURE SENSOR IS NOT VISIBLY DAMAGED; IF TIS DAMAGED. REPLACE DTC 27 
‘THE WHEEL BEARING/SPEED SENSOR ASSEMBLY, CLEAR DTCs, AND TURN 
IGNITION “ON” TO SEE IF OTCRESETS. LF WHEEL SPEED SENSOR 


|e icnrion “orn CIRCUIT CONTINUITY 
: LFUNCTI 


. 
© DISCONNECT SENSOR CONNECTOR. 

@ USING 139200 AND ADAPTERS FROM J 35616-A, CHECK SENSOR 
RESISTANCE BY PROBING SENSOR CONNECTOR TERMINALS. 

1S 17990-1210 OHMS? 


YES 
—— 
CONNECT J 39200 BETWEEN SENSOR HARNESS CONNECTOR REPLACE WHEEL BEARING/SPEED SENSOR 
TERMINAL “A” AND GROUND (USE DC VOLTS). ASSEMBLY. 

IGNITION “ON.” 

NOTE VOLTAGE; REPEAT BETWEEN TERMINAL “B” AND GROUND. 
ISIT ABOUT B+ ON EITHER TERMINAL “A” OR 


IGNITION “OFF.” REPAIR SHORT TO 8 + IN CKT 
DISCONNECT EBTCM. 830 OR 873; REFER TO “EBTCM- 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS SWITCHED MALFUNCTIONS” IN 
‘CONNECTOR ONLY. THIS SECTION. 

USING J 39200, MEASURE RESISTANCE BETWEEN TERMINAL “51” ONJ 39700 

‘AND TERMINAL “B” OF SENSOR CONNECTOR ON HARNESS. PERFORM SAME 

MEASUREMENT BETWEEN TERMINAL “49” AND TERMINAL “A”, 

IS EITHER MEASUREMENT GREATER THAN 5 OHMS? 


REMOVE 1 39700; RECONNECT EBTCM. REPAIR OPEN IN CKT 830 AND/OR 873. 
CLEAR OTCS; IGNITION “OFF.” 

DISCONNECT TECH 1, IF CONNECTED. 

IGNITION “ON.” 

WIGGLE ALL WIRING AND CONNECTORS TO TRY TO INDUCE A 
HIDDEN INTERMITTENT MALFUNCTION. 

DOES DTC 27 RESET? 


NO YES 


© CLEAR OTCS; IGNITION “OFF.” REPAIR INTERMITTENT 

© DISCONNECT TECH 1, IF CONNECTED. CONNECTOR OR WIRING. 

© IGNITION “ON.” 
DOES DTC27 RESET? 


——————————————. 


NO YES 
—— —— 
© ROAD TEST VEHICLE, REACHING AT LEAST 25 kevh (15 MPH). (© REPLACE WHEEL BEARING/SPEED SENSOR 

DOES DTC 25 SET? ASSEMBLY. 

© CLEARDTCs; IGNITION “OFF.” 

© DISCONNECT TECH 1, 1F CONNECTED. 
¢- IGNITION “ON.” 

DOES DTC 27 RESET? 


(7)! Goto orc25 NO TROUBLE FOUND, SEE 
toi "DIAGNOSTIC AIDS" ON 
bee FACING PAGE 


REPLACE EBTCM SYSTEM OK 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 3001 
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Ms 12256 


DTC 28 
WHEEL SPEED SENSOR CIRCUIT FREQUENCY ERROR 


Circuit Descriptio: 


The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 
wheel generates these pulses. The frequency of these pulses is used by the EBTCM to determine wheel speed 
‘The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 


and on wheel speed. 


DTC Will Set When: The EBTCM cannot specifically identify which wheel speed sensor is causing the 
frequency error malfunction. If it can define the specific speed sensor causing the malfunction, the sensor DTC 
associated with the sensor (21, 26, 31, 36) will be set instead of DTC 28 


Action Taken: The “SERVICE ABS” and "SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 


1. Checks wiring and connections for malfunctions. - 


Itis critical that this step is performed thoroughly, 
as wiring/connector malfunctions are the most 
likely cause for this DTC. 

2. Uses the Tech 1 to monitor for vehicle 
electricaV/electronic system “noise” being picked 
up by the speed sensor circuits 

3. Uses the Tech 1 to monitor the wheel speed sensors 
while the vehicle is operating. If the Tech 1 auto- 
trigger snapshot mode triggers, the speed sensor or 
the wiring and/or connectors are going 
intermittent during the road test. 

4. Checks for proper resistance in the sensor itself. 

5a. Replace rear wheel speed sensor as the likely cause 
of the triggering intermittent. 

5b. Replaces front wheel speed sensor as the likely 
cause of the triggering intermittent. 

6. Uses the Tech 1 to monitor the wheel speed sensors 
while the vehicle is operating. If the Tech 1 auto- 
trigger snapshot mode triggers, the EBTCM must 
be concluding there is a malfunction with wheel 
speed sensor frequencies when there is not. 


7. Checks for a short to ground in the speed sensor 
input circuit wires. The circuit to be tested 
depends on which speed sensor triggered the Tech 
1. The ground may be either a “hard” short to 
ground, or a resistive (partial) short. A short with 
a resistance less than 2 megohms, though not a 
hard short, can still cause DTC 28 to set. 


Diagnostic Aids: DTC 28 may be set by running 
the Tech 1 auto test if the throttle angle readings are 
not updating while in the data list mode. If this is the 
case, clear DTCs, disconnect Tech 1, and road test to at 
least 25 km/h (15 mph) to see if DTC resets. 

Rear Speed Sensors Only: 

Check the toothed wheel for any large grooves, 
gouges, marks, ete. that might influence the tooth’s 
signal at the wheel speed sensor. Also check for a 
buildup of foreign material in the gaps between teeth 
in the toothed wheel; this material may cause this 
malfunction. 

A worn hub/bearing assembly may cause this 
malfunction in extreme cases; the bearing play allows 
the sensor-to-toothed-ring gap to change excessively. 
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DTC 28 


DOES DTCRESET? 


VERY THOROUGHLY INSPECT ALL WIRING AND CONNECTIONS FORINTERMITTENTS, 
CHAFING, POOR TERMINAL CONTACT TENSION, CORROSION, AND MISROUTING AT. SENSOR CIRCUIT 
EBTCM, ALL SENSORS, AND ALL HARNESS INTERCONNECTS. REPAIR ANY PROBLEMS, 

CLEAR DTCs, THEN ROAD TEST VEHICLE, REACHING AT LEAST 25 km/h (15 MPH). FREQUENCY ERROR 


WHEEL SPEED 


ves 
= 


—————Seeq__ 


NO 
—— 


(© INSTALL TECH 1 WITH MSC; CLEAR DTCs. 
© SET TECH 1 AUTO TRIGGER SNAPSHOT MODE. 


DOES TECH 1 TRIGGER? 


@ START VEHICLE AND ALLOW TO IDLE FOR ONE MINUTE. 


NO TROUBLE FOUND. SEE “DIAGNOSTIC AIDS” 
‘ON FACING PAGE. 


NO. 


YES 
= 


DOES TECH 1 TRIGGER? 


© ROAD TEST VEHICLE REACHING AT LEAST 25 km/h (15 MPH). NOTE TECH 1, WHICH SENSOR TRIGGERED? 


IGNITION “OFF.” 
DISCONNECT EBTCM. 


YES 
ce) 
NOTE TECH 1, WHICH 
SENSOR TRIGGERED? 


pe 


INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO. 
NO EBTCM AND EBTCM HARNESS CONNECTOR 
USING TABLE BELOW, MEASURE RESISTANCE TO 


GROUND AT THE TERMINAL ON J 39700 THAT 
CORRESPONDS TO THE SPEED SENSOR THE 
TECH 1 TRIGGERED ON: 


NO TROUBLE 
FOUND; SEE 
“DIAGNOSTIC AIDS” 
ON FACING PAGE. 


LE-TERMINAL "51" 


IGNITION “OFF.” 
DISCONNECT SENSOR CONNECTOR. 

USING J 39200, MEASURE RESISTANCE BETWEEN 
‘SENSOR TERMINALS, USING ADAPTERS FROMJ 
35616-A IF MEASURING A FRONT SENSOR. 

IS RESISTANCE WITHIN RANGE SHOWN? 


FRONT REAR 
990-1210 900-1100 


RF-TERMINAL “47” 
LR-TERMINAL "45” 
RR-TERMINAL "43" 


IF RESISTANCE IS 5 OHMS OR LESS TO GROUND, 
REPAIR HARD SHORT; IF BETWEEN 5 OHMS AND. 
2 MEGOHMS, REPAIR RESISTIVE (PARTIAL) 
‘SHORT IN CKT: 


LF-CKT 830 
RF-CKT 872 
UR-CKT 885, 
RR-CKT 882 


REPLACE E8TCM 


REPLACE WHEEL BEARING/SPEED. 
SENSOR ASSEMBLY. 


CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED. 


DOES DTC 28 RESET? 


ROAD TEST VEHICLE, REACHING ATLEAST 25 km/h (15 MPH). 


REPLACE EBTCM 


SYSTEM OK 


6-17-93 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12042 
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DTC 31 
RR WHEEL SPEED SENSOR CIRCUIT MALFUNCTION 


Circuit Description: 


‘The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 
wheel generates these pulses. The frequency of these pulses is used by the EBTCM to determine wheel speed. 
The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 


and on wheel speed. 


DTC Will Set When: There is a short to voltage or an open in CKT 882 or 883, or a malfunctioning speed 
sensor. The testing for this malfunction occurs with the ignition “ON” and the vehicle at rest. 


Action Taken: The “SERVICE ABS” and “SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for proper resistance in the sensor itself. 

2. Cheeks for a short to battery in either of the speed 
sensor circuit wires. 

3. Checks for a short between the speed sensor circuit 
wires. 

4. Checks for a short to ground in the speed sensor 
input cireuit wire. The ground may be either a 
“hard” short to ground, or a resistive (partial) 
short. A short with a resistance less than 2 
megohms, though not a hard short, can still cause 
DTC 31 toset. 

5. Checks if the DTC resets during a road test. If so, 
since tests 1-4 have validated that all of the 
circuitry and components are good, intermittent 
malfunctions are suspected. 
Checks wiring and connectors for intermittents. 
Checks for sensor mounting, toothed wheel, and 
rear wheel bearing malfunctions which may be 
causing the malfunction, Check the toothed wheel 
for any large grooves, gouges, marks, ete. that 
might influence the tooth's signal at the wheel 
speed sensor. Also check for a buildup of foreign 
material in the gaps between teeth in the toothed 
wheel; this material may cause this malfunction, 


re 


8. Replace the speed sensor assembly, as it is likely 
the cause of a DTC reset experienced during the 
road test, since other portions of the circuit have 
checked out OK. 


Diagnostic Aids: A worn hub-bearing assembly 
may cause this malfunction in extreme cases; the 
bearing play allows the sensor-to-toothed-ring gap to 
change excessively. 

Be sure the speed sensor wiring is properly routed 
and retained. This will help prevent false signals due 
to electrical noise being picked up by the wiring. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspeet wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction. 

‘The Tech 1 can also be used to monitor the wheel 
speeds during a road test. Watch the wheel speeds 
being displayed on the Tech 1 to see if any of the 
readings are unusual, such as one sensor varying in 
speed from the other three, a signal going 
intermittently high or low, ete. If this does not identify 
the intermittent, wet the speed sensor harness on the 
underside of the vehicle and road test monitoring 
wheel speeds with the Tech 1 
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ENSURE SENSOR (S NOT VISIBLY DAMAGED, AND THAT ITS PROPERLY MOUNTED. IF IT DTC 31 
1S NOT PROPERLY MOUNTED OR RETAINED, PROPERLY ATTACH IT; IF IT IS DAMAGED, 
REPLACE IT. THEN, CLEAR DTCs AND ROAD TEST TO SEE IF DTC RESETS. RR WHEEL SPEED 
= 
© IGNITION “OFF.” 
‘® DISCONNECT SENSOR CONNECTOR. SENSOR CIRCUIT 
‘@ USING J 38200, MEASURE SENSOR RESISTANCE BY PROBING SENSOR CONNECTOR MALFUNCTION 
PIGTAIL TERMINALS. 
1517 900-1100 OHMS? 


LES NO 
© CONNECT J 39200 BETWEEN SENSOR HARNESS CONNECTOR TERMINAL “A” REPLACE SPEED SENSOR. 
AND GROUND (USE DC VOLTS). 
© IGNITION “ON.” 
© NOTE VOLTAGE; REPEAT BETWEEN TERMINAL “B” AND GROUND. 
IST ABOUT B + ON EITHER TERMINAL “A” ORB"? 


NO YES 


IGNITION “OFF.” REPAIR SHORT TO B+ IN CKT 882 OR 
© DISCONNECT EBTCM. ‘883; REFER TO “EBTCM-SWITCHED 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR MALFUNCTIONS” IN THIS SECTION. 
‘ONLY. 
© USING 1 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINALS “42” AND “43” 
ISITLESS THAN 5 OHMS? 


© USING 139200, MEASURE RESISTANCE BETWEEN J 39700 TERMINAL “43” AND GROUND. REPAIR SHORT 
IS IT GREATER THAN 2 MEGOHMS? BETWEEN CKTs 882 
AND 883. 


YES No 


REMOVE J 39700. ‘© IFS OHMS OR LESS TO GROUND, 
RECONNECT EBTCM CONNECTOR. REPAIR HARD SHORT IN 

CLEAR DTCs, IGNITION “OFF.” HARNESS CKT 882. 
DISCONNECT TECH 1, IF CONNECTED. © IF BETWEENS OHMS AND2 
ROAD TEST VEHICLE, REACHING AT LEAST 25 ker/h (15 MPH). MEGOHMS, REPAIR RESISTIVE 
DOES DTC31 RESET? (PARTIAL) SHORT IN HARNESS 


xT 882 
YES NO 


© CHECK ALL WIRING, CONNECTORS AND TERMINALS THOROUGHLY FOR NO TROUBLE FOUND; SEE 
INTERMITTENTS OR CORROSION. REFER TO “INTERMITTENTS AND POOR “DIAGNOSTIC AIDS” ON FACING 
CONNECTIONS" IN SECTION 8A-8. PAGE. 
1S ALL OK WITH CONNECTIONS AND WIRING? 


——————————— | 


YES NO 
‘© CHECK SENSOR MOUNTING, TOOTHED WHEEL FOR DAMAGE OR FOREIGN REPAIR WIRING AND/OR 
MATERIAL, AND FOR EXCESSIVELY WORN REAR WHEEL BEARING; SEE CONNECTIONS AS NEEDED; REFER 
“DIAGNOSTIC AIDS” ON FACING PAGE. TO “REPAIR PROCEDURES” IN 
1S ALL OK? SECTION 84-5. 


———————— 


ves 


'@ REPLACE SPEED SENSOR. IR AS NECESSARY. 
CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED. 

‘© ROAD TEST VEHICLE, REACHING AT LEAST 25 knvh (15 MPH). 
DOES DTC31 RESET? 


NO 
REPLACE EBTCM. SYSTEM OK; SEE “DIAGNOSTIC 
AIDS” ON FACING PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 
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DTC 33 
RR WHEEL SPEED SENSOR CIRCUIT CONTINUITY MALFUNCTION 


Circuit Description: 


‘The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 
wheel generates these pulses. The frequency of these pulses is used by the EBTCM to determine wheel speed. 
‘The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 


and on wheel speed. 


DTC Will Set When: There is a short to voltage or ground in CKT 882 or 883, or a malfunctioning speed 
sensor. The testing for this malfunction occurs when the vehicle is in motion; it will not set with the ignition 


“ON” and the vehicle at rest. 


Action Taken: The “SERVICE ABS” and “SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for proper resistance in the sensor itself. 

2. Checks for a short to battery in either of the speed 
sensor circuit wires. 

3. Checks for an open in both of the speed sensor 
cireuit wires. 

4. Manipulates wiring and connectors, trying to 
induce an intermittent malfunction not currently 
present. 

5. Checks if the DTC resets on key-up. If so, since 
tests 1-4 have validated that the circuitry and 
components are good, the speed sensor may be 
causing the malfunetion. 
Checks if DTC 31 sets during a road test. 
DTC 33 sets when the vehicle is at rest; DTC 31 
sets with a malfunction in the speed sensor 
circuitry with the vehicle in motion. If 
malfunctions are still present, DTC 31 would set 
during the road test, not a 33. Ifthe DTC 31 sets at 
this point, the DTC 31 diagnostics should be used. 


ra 


8 ‘The wheel speed sensor may be causing an 
intermittent malfunction. If DTC 33 resets after 
sensor replacement, the EBTCM must be 
concluding there is a malfunction present in the 
speed sensor circuit when there is not. 


Diagnostic Aids: Be sure the speed sensor wiring is 
properly routed and retained. This will help prevent 
false signals due to electrical noise being picked up by 
the wiring. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, eausing part replacement with 
reappearance of the malfunction. 
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ENSURE SENSORS NOT VISIBLY DAMAGED, AND THAT ITIS PROPERLY MOUNTED. IF IT 
ISNOT PROPERLY MOUNTED OR RETAINED, PROPERLY ATTACH IT; IF ITIS DAMAGED, RR WHEEL SPEED 


REPLACE IT. THEN, CLEAR DTCs AND ROAD TEST TO SEE IF DTC RESETS. 
= = SENSOR CIRCUIT 


© IGNITION “OFF.” CONTINUITY 
© DISCONNECT SENSOR CONNECTOR. 
© USING J 39200, MEASURE SENSOR RESISTANCE BY PROBING SENSOR MALFUNCTION 
CONNECTOR PIGTAIL TERMINALS, 
1S1T 900-1100 OHMS? 


YES 


‘CONNECT J 39200 BETWEEN SENSOR HARNESS CONNECTOR TERMINAL “A” 
AND GROUND (USE DC VOLTS). 

IONINOA TOR REPLACE SPEED SENSOR. 
NOTE VOLTAGE; REPEAT BETWEEN TERMINAL “B” AND GROUND. 
IST ABOUT B+ ON EITHER TERMINAL “A” ORB?” 


NO YES 


IGNITION “OFF. REPAIR SHORT TO B + IN CKT 882 OR 
DISCONNECT EBTCM. ‘883; REFER TO “EBTCM-SWITCHED 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR MALFUNCTIONS" IN THIS SECTION. 
Onty. 

USING 1 39200 MEASURE RESISTANCE BETWEEN TERMINAL “43” ON J 39700 AND 
TERMINAL “A” OF SENSOR CONNECTOR ON HARNESS. PERFORM SAME 
MEASUREMENT BETWEEN TERMINAL “42” AND TERMINAL “B”. 


NO 


REMOVE J 39700; RECONNECT EBTCM. IR OPEN IN CKT 882 
CLEAR DTCs, IGNITION “OFF.” /OR 883. 
DISCONNECT TECH 1, IF CONNECTED. 

IGNITION “ON.” 

WIGGLE ALL WIRING AND CONNECTORS TO TRY TO INDUCE 
A HIDDEN INTERMITTENT MALFUNCTION. 

DOES DTC 33 RESET? 


NO YES 
ns 

CLEAR DTCs, IGNITION “OFF.” REPAIR INTERMITTENT CONNECTOR 

DISCONNECT TECH 1, IF CONNECTED. ‘OR WIRING, 

IGNITION “ON.” 

DOES DTC 33 RESET? 


No ves 
ee Ee 
‘© ROAD TEST VEHICLE, REACHING AT LEAST 25, «REPLACE SPEED SENSOR 
km/h (15 MPH). CLEAR DTCs, IGNITION “OFF.” 
DOES DTC 31 SET? © DISCONNECT TECH 1, IF 
| ————————" CONNECTED. 
© IGNITION “ON.” 


YES NO DOES DTC 33 RESET? 


a————_____ __—_———=._.—~- 
GO TODTC31 NO TROUBLE FOUND SEE 
DIAGNOSTIC: 


“DIAGNOSTIC AIDS” ON ves No 
FACING PAGE. r 
Reptace este | | svSTEM OK 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 
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DTC 35 
LR WHEEL SPEED SENSOR CIRCUIT MALFUNCTION 


Circuit Description: 


The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 
wheel generates these pulses. The frequency of these pulses is used by the EBTCM to determine wheel speed. 
‘The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 


and on wheel speed. 


DTC Will Set When: There is a short to voltage or ground in CKT 885 or 884, or a malfunctioning speed 
sensor, The testing for this malfunction occurs when the vehicle is in motion; it will not set with the ignition 


“ON” and the vehicle at rest. 


Action Taken: The "SERVICE ABS” and "SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for proper resistance in the sensor itself. 

2. Checks for a short to battery in either of the speed 
sensor circuit wires. 

3. Checks for a short between the speed sensor circuit 
wires, 

4. Checks for a short to ground in the speed sensor 
input cireuit wire. The ground may be either a 
“hard” short to ground, or a resistive (partial) 
short. A short with a resistance less than 2 
megohms, though not a hard short, can still cause 
DTC 35 to set. 

5. Checks if the DTC resets during a road test. If so, 
since tests 1-4 have validated that all of the 
circuitry and components are good, intermittent 
malfunctions are suspected. 

6. Checks wiring and connectors for intermittents. 

7. Checks for sensor mounting, toothed wheel, and 
rear wheel bearing malfunctions which may be 
causing the malfunction. Check the toothed wheel 
for any large grooves, gouges, marks, etc. that 
might influence the tooth’s signal at the wheel 
speed sensor. Also check for a buildup of foreign 
material in the gaps between teeth in the toothed 
wheel; this material may cause this malfunction 


8. Replace the speed sensor assembly, as it is likely 
the cause of a DTC reset experienced during the 
road test, since other portions of the circuit have 
checked out OK. 


Diagnostic Aids: A worn hub-bearing assembly 
may cause this malfunction in extreme cases; the 
bearing play allows the sensor-to-toothed-ring gap to 
change excessively. 

Be sure the speed sensor wiring is properly routed 
and retained. This will help prevent false signals due 
to electrical noise being picked up by the wiring. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction. 

The Tech 1 can also be used to monitor the wheel 
speeds during a road test. Watch the wheel speeds 
being displayed on the Tech 1 to see if any of the 
readings are unusual, such as one sensor varying in 
speed from the other three, a signal going 
intermittently high or low, etc. If this does not identify 
the intermittent, wet the speed sensor harness on the 
underside of the vehicle and road test monitoring 
wheel speeds with the Tech 1 
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ENSURE SENSOR IS NOT VISIBLY DAMAGED, AND THAT ITS PROPERLY MOUNTED. IF IT 
1S NOT PROPERLY MOUNTED OR RETAINED, PROPERLY ATTACH IT; IFT IS DAMAGED, 
REPLACE IT, THEN, CLEAR DTCs AND ROAD TEST TO SEE IF DTC RESETS. 


IGNITION “OFF.” 
DISCONNECT SENSOR CONNECTOR. 

USING J 39200, MEASURE SENSOR RESISTANCE BY PROBING SENSOR 
CONNECTOR PIGTAIL TERMINALS, 

{ST 900-1100 OHMS? 


Yes 


DTC 35 


LR WHEEL SPEED 
SENSOR CIRCUIT 
MALFUNCTION 


NO 


‘© CONNECT J 39200 BETWEEN SENSOR HARNESS CONNECTOR TERMINAL 
“A” AND GROUND (USE DC VOLTS). 

© IGNITION “ON.” 

© NOTE VOLTAGE; REPEAT BETWEEN TERMINAL “B” AND GROUND. 

ISIT ABOUTS + ON EITHER TERMINAL “A” OR“B"? 


NO. 


REPLACE SPEED SENSOR, 


————_—<<——<————$—$—$—$—$—$—$—$———— ey 


YES 


== 
IGNITION “OFF.” 
DISCONNECT EBTCM. 

INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR 
ONLY. 

USING J 39200, MEASURE RESISTANCE BETWEEN 1 39700 TERMINALS “44” AND “45”. 
IS ITLESS THAN 5 OHMS? 


REPAIR SHORT TO B + IN CKT 885 OR 
884; REFER TO "EBTCM-SWITCHED 
MALFUNCTIONS” IN THIS SECTION. 


USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINAL “45” AND 
GROUND. 


REPAIR SHORT 
BETWEEN CKTS 885 


REMOVE } 39700, 
RECONNECT EBTCM CONNECTOR. 

CLEAR DTCs, IGNITION “OFF.” 

DISCONNECT TECH 1, IF CONNECTED. 

ROAD TEST VEHICLE, REACHING AT LEAST 25 kmvh (15 MPH). 
DOES DTC 3 RESET? 


YES 


AND 884, 


‘© IFS OHMS ORLESS TO GROUND, 
REPAIR HARD SHORT IN 
HARNESS CKT 885. 

IF BETWEEN 5 OHMS AND 2 
MEGOHMS, REPAIR RESISTIVE 
(PARTIAL) SHORT IN HARNESS 


I KT 885. 


NO 


‘© CHECK ALL WIRING, CONNECTORS AND TERMINALS THOROUGHLY FOR 
INTERMITTENTS OR CORROSION. REFER TO “INTERMITTENTS AND 
POOR CONNECTIONS" IN SECTION 8A-4. 

IS ALL OK WITH CONNECTIONS AND WIRING? 


ves 
= 


NO TROUBLE FOUND; SEE 
“DIAGNOSTIC AIDS” ON 
FACING PAGE. 


NO 


‘© CHECK SENSOR MOUNTING, TOOTHED WHEEL FOR DAMAGE OR FOREIGN 
MATERIAL, AND FOR EXCESSIVELY WORN REAR WHEEL BEARING; SEE 
“DIAGNOSTIC AIDS” ON FACING PAGE. 

IS ALL OK? 


REPAIR WIRING AND/OR 
CONNECTIONS AS NEEDED; REFER 
TO “REPAIR PROCEDURES" IN 
SECTION 8A-5. 


YES 


REPLACE SPEED SENSOR 
CLEAR DTCs, IGNITION “OFF.” 

DISCONNECT TECH 1, IF CONNECTED. 

ROAD TEST VEHICLE, REACHING AT LEAST 25 kmh (15 MPH). 
DOES DTC 35 RESET? 


ves 


REPLACE EBTCM. 


NO 


REPAIR AS NECESSARY. 


NO 


SYSTEM OK; SEE 
DIAGNOSTIC AIDS” ON 


FACING PAGE. 


9-30-93 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR OTCs AND VERIFY PROPER OPERATION. Ms 12045 
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DTC 37 
LR WHEEL SPEED SENSOR CIRCUIT CONTINUITY MALFUNCTION 


Circuit Description: 


‘The toothed wheel generates a voltage pulse as it moves past the sensor; each tooth-gap-tooth series on the 


wheel generates these pulses. The frequency of these pulses 


is used by the EBTCM to determine wheel speed. 


‘The amount of voltage generated in each pulse depends on the air gap between the sensor and the toothed wheel, 


and on wheel speed. 


DTC Will Set When: There is a short to voltage or an open in CKT 885 or 884, or a malfunctioning speed 


sensor. The testing for this malfunction occurs with the ignition “O! 


ind the vehicle at rest. 


Action Taken: The “SERVICE ABS” and “SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for proper resistance in the sensor itself. 

2. Checks for a short to battery in either of the speed 
sensor circuit wires, 

3. Checks for an open in both the speed sensor circuit 
wires, 

4. Manipulates wiring and connectors, trying to 
induce an intermittent malfunction not currently 
present. 

5. Checks if the DTC resets on key-up. If so, since 
tests 1-4 have validated that the circuitry and 
components are good, the speed sensor may be 
causing the malfunction. 
Checks if DTC 35 sets during a road test. 
DTC 37 sets when the vehicle is at rest; DTC 35 
sets with a malfunction in the speed sensor 
circuitry with the vehicle in motion. If 
malfunctions are still present, DTC 35 would set 
during the road test, not a 37. Ifthe DTC 35 sets at 
this point, the DTC 35 diagnostics should be used 


ao 


8. The wheel speed sensor may be causing an 
intermittent malfunction. If DTC 37 resets after 
sensor replacement, the EBTCM must be 
concluding there is a malfunction present in the 
speed sensor circuit when there is not. 


Diagnostic Aids: Be sure the speed sensor wiring is 
properly routed and retained. This will help prevent 
false signals due to electrical noise being picked up by 
the wiring. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors mi 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunetion 
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ENSURE SENSOR IS NOT VISIBLY DAMAGED, AND THAT IT IS PROPERLY MOUNTED. IF IT 
|S NOT PROPERLY MOUNTED OR RETAINED, PROPERLY ATTACH IT; IFIT IS DAMAGED, 
REPLACE IT. THEN, CLEAR DTCs AND ROAD TEST TO SEE IF DTC RESETS. 


— 
© IGNITION “OFF.” 

DISCONNECT SENSOR CONNECTOR. 

‘© USING J 39200, MEASURE SENSOR RESISTANCE BY PROBING SENSOR CONNECTOR 
PIGTAIL TERMINALS. 

1S 1T 900-1100 OHMS? 


YES 


ABS/ASR SYSTEM 5E2-69 


DTC 37 


LR WHEEL SPEED 
SENSOR CIRCUIT 
CONTINUITY 
MALFUNCTION 


NO 


CONNECT 1} 39200 BETWEEN SENSOR HARNESS CONNECTOR TERMINAL 
"A" AND GROUND (USE DC VOLTS). 


IGNITION “ON.” 
NOTE VOLTAGE; REPEAT BETWEEN TERMINAL “B” AND GROUND. 


ISIT ABOUT B+ ON EITHER TERMINAL “A” ORB”? 


NO 


REPLACE SPEED SENSOR. 


—_—_—_—ererere—eee—VOoO 


ves 


‘© IGNITION “OFF.” 

‘© DISCONNECT EBTCM. 

‘© INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR 
‘ONLY. 

‘© USING J 39200, MEASURE RESISTANCE BETWEEN TERMINAL “45” ON 139700 AND 
TERMINAL “A” OF SENSOR CONNECTOR ON HARNESS. PERFORM SAME 
MEASUREMENT BETWEEN TERMINAL “44” AND TERMINAL "B”. 

IS EITHER MEASUREMENT GREATER THAN 5 OHMS? 


No 
= 
REMOVE J 39700; RECONNECT EBTCM, 
CLEAR DTCs, IGNITION “OFF.” 

DISCONNECT TECH 1, IF CONNECTED. 

IGNITION “ON.” 

WIGGLE ALL WIRING AND CONNECTORS TO TRY TO INDUCE 
A HIDDEN INTERMITTENT MALFUNCTION. 

DOES DTC 37 RESET? 


NO 


‘CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, 1F CONNECTED. 
IGNITION “ON. 

DOES DIC37 RESET? 


NO 
a a 
‘© ROAD TEST VEHICLE, REACHING AT 
LEAST 25 ken/h (15 MPH). 
DOES DTC 35 SET? 


ves 
———— 
GOTODTC35 
DIAGNOSTICS. 


NO TROUBLE FOUND SEE 
“DIAGNOSTIC AIDS” ON 
FACING PAGE. 


———————— 


REPAIR SHORT TO B+ IN CKT 885 OR 
884; REFER TO “EBTCM-SWITCHED 
MALFUNCTIONS" IN THIS SECTION. 


ves 
a 
REPAIR OPEN IN CKT 
885 AND/OR 884. 


@ REPLACE SPEED SENSOR. 
CLEAR DTCs, IGNITION “OFF.” 


YES 


REPAIR INTERMITTENT CONNECTOR 
OR WIRING. 


YES 


© DISCONNECT TECH 1, IF 
CONNECTED 

© IGNITION "ON." 
DOES DTC37 RESET? 


REPLACE EBTCM. | | SYSTEM OK. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR OTCs AND VERIFY PROPER OPERATION. 
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5E2-70 ABS/ASR SYSTEM 


TO EBTCM 
TERMINAL "23" 


856 PPL BEMVALVE RELAY 


VOLTAGE 


‘BPM VALVE RELAY 


BPM VALVE 
RELAY CONTROL 


[=| 


RF WHEEL VALVE SOLENOID 
TO VALVE SOLENOIDS 


To. 
VALVE TERMINAL 


‘ 
aie atta aes) 


Top+<—o\ e+ Bt 


sraKey ‘oc! 
HYDRAULICS C155 


6-21.93 
956724-561 


DTc 41 
RF VALVE SOLENOID MALFUNCTION 


Circuit Description: 


The wheel valve solenoid circuits are supplied with battery power when the ignition is “ON.” The EBTCM 
controls the valve functions by permitting one of three levels of current flow (0, 2.5, 5 amps) to the solenoid. 


DTC Will Set When: The EBTCM senses a discrepancy such as an open or ground in the circuit. 


Action Taken: The BPM valve relay will turn “OFF” and the “SERVICE ABS” and “SERVICE ASR” 


indicators will come “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks the integrity of CKTs 827 and 856, the RF 
valve solenoid circuitry internal to the BPM valve 
assembly, and the RF valve solenoid coil. 

2. Checks for a short to battery in CKT 827, using 
EBTCM terminal "3” as ground. 

3. Checks for a short to ground in CKT 827, using 
EBTCM terminal "3” as ground. 

4, Checks wiring and connectors for intermittents. 

5. Uses the Tech 1 to exercise the RF valve solenoid 
and check it for proper operation. 

6. Determines whether the DTC was set by an 
intermittent condition or an EBTCM malfunction 


7. Determines whether a malfunction found in Step 1 
is due to an open in CKT 827 or a malfunctioning 
BPM valve assembly. 


Diagnostic Aids: All tests using J 39700 Universal 
Breakout Box terminal "3” are using the terminal as 
ground. ‘These tests, of course, assume that the ground 
CKT 1061 at terminal "3” is good. 

If DTCs 41 and 45 are both set the malfunction is 
likely to be a short to B + on CKT 827. 

If DTCs 41 and 55 are both set the malfunction is 
likely to be a short to B + on CKT 828. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


IGNITION “OFF.” 
DISCONNECT EBTCM. 

INSTALL J 39700 UNIVERSAL BREAKOUT BOX 
TO EBTCM HARNESS CONNECTOR ONLY. 
USING J 39200, MEASURE RESISTANCE 


ABS/ASR SYSTEM 5E2-71 


DTC 41 


RF VALVE SOLENOID 
MALFUNCTION 


BETWEEN J 39700 TERMINALS "17" AND “22.” NOTICE: 139200 TEST LEADS MUST BE “ZEROED” PRIOR TO MAKING 
1S1T1.7-2.4 OHMS? ANY RESISTANCE MEASUREMENTS. REFER TO J 39200 USER'S MANUAL. 


YES 


NO 


DISCONNECT BPM VALVE CONNECTOR. 


(USE DC VOLTS) 
IGNITION “ON.” 
NOTE VOLTAGE. 
ISITABOUTB +? 


CONNECT J 39200 BETWEEN J 39700 TERMINALS “22 AND “3” 


CONNECT 39700 TO EBTCM; LEAVE CONNECTED TO HARNESS. (o) (© DISCONNECT BPM VALVE CONNECTOR. 
‘© USING J 39200, MEASURE RESISTANCE 
BETWEEN TERMINALS “3” AND "4" ON 


BPM VALVE. 
1S IT0.9-1.6 OHMS? 


NO 
= 


‘© USING 1 39200, MEASURE RESISTANCE 
BETWEEN J 39700 TERMINALS “22” AND "3. 
ISITS OHMS OR LESS? 


REPAIR SHORT TO B+ ON CKT 827. 
REFER TO “EBTCM-SWITCHED 
MALFUNCTIONS" IN THIS SECTION. 


NO 
= 


REPLACE BPM VALVE. 


© IGNITION “OFF.” 
‘© INSPECT ALL WIRING AND CONNECTORS FOR 
CONDITIONS WHICH COULD CAUSE INTERMITTENTS, 
SUCH AS CHAFING, CORROSION, OR POOR 
TERMINAL CONTACT. REFER TO “INTERMITTENTS 
AND POOR CONNECTIONS” IN SECTION 84-8. 
IS ALLOK? 


ves 


REPAIR SHORT TO GROUND ON CKT 827; 
REFER TO “EBTCM-SWITCHED 


No 


REMOVE J 39700. 
RECONNECT EBTCM AND BPM VALVE CONNECTORS. 
INSTALL TECH 1 WITH MSC. 

IGNITION “ON.” 

PERFORM TECH 1 RF SOLENOID TEST. 

BOTH MODES OPERATE? 


YES 


7. 


MALFUNCTIONS” IN THIS SECTION 


REPAIR WIRING, CONNECTORS OR 
TERMINALS AS NEEDED. REFER TO 
“REPAIR PROCEDURES” 


IN SECTION 8A-5. 


No 


@ CLEAR DTCs, IGNITION “OFF 
@ DISCONNECT TECH 1, IF CONNECTED. 
© DRIVE VEHICLE ATLEAST 7 km/h (4 MPH) TO ACTIVATE 
AUTO TEST SEQUENCE. 
DOES DTC4I RESET? 


REPLACE BPM VALVE. 


No 


NO TROUBLE FOUND; SEE “DIAGNOSTIC 
AIDS” ON FACING PAGE. 


YES 
es 
REPLACE EBTCM, 


6-23-93 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. Ms 12087 
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5E2-72 ABS/ASR SYSTEM 
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56 PPL BPM VALVE RELAY 
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CONTROL 
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DTC 44 
PILOT VALVE SOLENOID MALFUNCTION 
Circuit Description: 


The pilot valve solenoid circuit is supplied with battery power when the ignition is “ON.” The EBTCM 
controls the valve by grounding the circuit when necessary. 


DTC Will Set When: The EBTCM senses a discrepancy such as an open or ground in the circuit. 


Action Taken: The BPM valve relay will turn “OFF” and the “SERVICE ABS” and "SERVICE ASR” 
indicators will come “ON.” 


DTC Chart Test Description: Number(s) below 6. Determines whether the DTC was set by an 
refer to circled number(s) on the diagnostic chart. intermittent condition or an EBTCM malfunction. 


1. Checks the integrity of CKTs 825 and 856, the 7. Determines whether a malfunction found in Step 1 


pilot valve solenoid circuitry internal to the BPM 
valve assembly, and the pilot valve solenoid coil. 
Checks for a short to battery in CKT 825, using 
EBTCM terminal “3” as ground. 

Checks for a short to ground in CKT 825, using 
EBTCM terminal “3” as ground. 

Checks for connector or wiring malfunctions which 
could cause intermittents. 

Uses the Tech 1 to exercise the pilot valve solenoid 
and cheek it for proper operation. 


is due to an open in CKT 825 or a malfunctioning 
BPM valve assembly. 


Diagnostic Aids: All tests using J 39700 Universal 
Breakout Box terminal "3” are using the terminal as 
ground. ‘These tests, of course, assume that the ground 
CKT 1051 at terminal "3” is good. 
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ABS/ASR SYSTEM _5E2-73 


IGNITION “OFF.” DTC 44 


DISCONNECT EBTCM. 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX PILOT VALVE SOLENOID 


TO EBTCM HARNESS CONNECTOR ONLY. 
USING J 39200, MEASURE RESISTANCE MALFUNCTION 


BETWEEN J 39700 TERMINALS “17” AND “32” 


1S 1T.4.85-5.75 OHMS? NOTICE: } 39200 TesT LEADS MUST 


BE “ZEROED” PRIOR TO MAKING ANY 
RESISTANCE MEASUREMENTS, REFER 
NO TO} 39200 USER'S MANUAL. 


ves 


© DISCONNECT BPM VALVE CONNECTOR. 

© USING J 39200, MEASURE RESISTANCE 
BETWEEN TERMINALS” 4” AND “9” 
‘ON BPM VALVE. 

17 4.05-4.95 OHMS? 


CONNECT J 39700 TO EBTCM; LEAVE CONNECTED TO HARNESS. 
DISCONNECT BPM VALVE CONNECTOR. 

CONNECT J 39200 BETWEEN J 39700 TERMINALS “32” AND “3: 
(Use DC voLTs) 

IGNITION “ON.” 

NOTE VOLTAGE. 

ISITABOUTB+? 


REPLACE BPM VALVE. 


NO ves 


© USING J 39200, MEASURE RESISTANCE REPAIR SHORT TOB+ ON 
BETWEEN J 39700 TERMINALS “32” AND “3.” CKT 825, REFER TO “EBTCM- 
IS ITS OHMS OR LESS? SWITCHED MALFUNCTIONS” 


[ Ee 


NO ves 
= sd 
IGNITION “OFF.” REPAIR SHORT TO GROUND ON 
INSPECT ALL WIRING AND CONNECTORS FOR CKT825; REFER TO “EBTCM- 


‘CONDITIONS WHICH COULD CAUSE SWITCHEO MALFUNCTIONS” IN 
INTERMITTENTS, SUCH AS CHAFING, THIS SECTION. 

CORROSION, OR POOR TERMINAL CONTACT. 
REFER TO "INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 8-4. 

IS ALL OK? 


YES 


REMOVE 39700. REPAIR WIRING, CONNECTORS OR 
RECONNECT EBTCM AND BPM VALVE CONNECTORS. TERMINALS AS NEEDED. REFER TO 
INSTALL TECH 1 WITH MSC. “REPAIR PROCEDURES" IN SECTION 8A-5. 
IGNITION “ON.” 

PERFORM TECH 1 PILOT VALVE TEST. 
DOES TEST MODE OPERATE? 


YES 
—— 
© CLEARDTCs, IGNITION “OFF.” REPLACE BPM VALVE. 
© DISCONNECT TECH 1, IF CONNECTED. 
© DRIVE VEHICLE AT LEAST 7 kmvh (4 MPH) TO ACTIVATE AUTO 
‘TEST SEQUENCE. 
DOES DTC 44 RESET? 


NO 
eae 
NO TROUBLE FOUND; SEE "DIAGNOSTIC REPLACE EBTCM. 
AIDS” ON FACING PAGE. 


6-23-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs ANO VERIFY PROPER OPERATION. Ms 12048 
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DTC 45 


LF VALVE SOLENOID MALFUNCTION 
Circuit Description: 
The wheel valve solenoid circuits are supplied with battery power when the ignition is “ON.” The EBTCM 
controls the valve functions by permitting one of three levels of current flow (0, 2.5, 5 amps) to the solenoid. 


DTC Will Set When: The EBTCM senses a discrepancy such as an open or ground in the circuit. 


Action Taken: The BPM valve relay will turn “OFF” and the "SERVICE ABS” and “SERVICE ASR” 
indicators will come “ON.” 


DTC Chart Test Description: Number(s) below 7. Determines whether a malfunction found in Step 1 


refer to circled number(s) on the diagnostic chart. is due to an open in CKT 826 or a malfunctioning 
1. Checks the integrity of CKTs 826 and 856, the LF BPM valve assembly. 

valve solenoid circuitry internal to the BPM valve 

assembly, and the LF valve solenoid coil. Diagnostic Aids: All tests using J 39700 Universal 
2. Checks for a short to battery in CKT 826, using Breakout Box terminal “3” are using the terminal as 

EBTCM terminal "3" as ground. ground, These tests, of course, assume that the ground 
3. Checks for a short to ground in CKT 826, using  CKT 1051 at terminal “3” is good. 

EBTCM terminal "3” as ground. If DTCs 41 and 45 are both set the malfunction is 
4, Checks wiring and connectors for intermittents. likely to be a short to B + on CKT 826. 
5. Uses the Tech 1 to exercise the LF valve solenoid 


and check it for proper operation. 
6. Determines whether the DTC was set by an 
intermittent condition or an EBTCM malfunction. 
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IGNITION “OFF.” 
DISCONNECT EBTCM. 

INSTALL J 39700 UNIVERSAL BREAKOUT BOX 
TO EBTCM HARNESS CONNECTOR ONLY. 
USING J 39200, MEASURE RESISTANCE 
BETWEEN J 39700 TERMINALS "17" AND “19”. 


Yes 


1S IT 1,7-2.4 OHMS? 


ABS/ASR SYSTEM 52-75 


DTC 45 


LF VALVE SOLENOID 
MALFUNCTION 


NOTICE: 139200 TESTLEADS MUST 
BE “ZEROED” PRIOR TO MAKING ANY 
RESISTANCE MEASUREMENTS. REFER 
0139200 USER'S MANUAL. 


NO 


CONNECT J 39700 TO EBTCM; LEAVE CONNECTED TO HARNESS. 
DISCONNECT BPM VALVE CONNECTOR. 

CONNECT J 39200 BETWEEN 1 39700 TERMINALS “19” AND “3” 
(USE DC VOLTS). 

IGNITION “ON.” 

NOTE VOLTAGE. 

ISIT ABOUT B+? 


© USING J 39200, MEASURE RESISTANCE 
BETWEEN J 39700 TERMINALS “19” AND “3 
IS ITS OHMS OR LESS? 


No 


Q 


© DISCONNECT BPM VALVE CONNECTOR. 
© USING J 39200, MEASURE RESISTANCE 
BETWEEN TERMINALS “1” AND “4” ON 
BPM VALVE. 
1517 0.9-1.6 OHMS? 


IR OPEN IN CKT 826. | | REPLACE BPM VALVE. 


REPAIR SHORT TO B + ON CKT 826. 
REFER TO “EBTCM-SWITCHED. 
MALFUNCTIONS” IN THIS SECTION. 


YES 
I 


IGNITION “OFF.” 
INSPECT ALL WIRING AND CONNECTORS FOR CONDITIONS 
WHICH COULD CAUSE INTERMITTENTS, SUCH AS CHAFING, 
CORROSION, OR POOR TERMINAL CONTACT. REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS” IN SECTION 8A-4, 
1S ALLOK? 


REPAIR SHORT TO GROUND ON 
CKT 826; REFER TO "EBTCM- 
SWITCHED MALFUNCTIONS" IN 
THIS SECTION. 


No 


REMOVE J 39700. 
RECONNECT EBTCM AND BPM VALVE CONNECTORS. 
INSTALL TECH 1 WITH MSC. 

IGNITION “ON.” 

PERFORM TECH 1 LF SOLENOID TEST. 

DO BOTH MODES OPERATE? 


CLEAR DTCs, IGNITION “OFF. 
DISCONNECT TECH 1, IF CONNECTED. 

DRIVE VEHICLE AT LEAST 7 km/h (4 MPH) TO 
ACTIVATE AUTO TEST SEQUENCE. 

DOES DTC 45 RESET? 


NO TROUBLE FOUND; SEE “DIAGNOSTIC 
AIDS” ON FACING PAGE 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 


REPAIR WIRING, CONNECTORS OR 
TERMINALS AS NEEDED. REFER TO 
“REPAIR PROCEDURES” IN SECTION 8A-S. 


NO 


REPLACE BPM VALVE. 


REPLACE EBTCM, 


6-23.93 
Ms 12049 
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5E2-76 ABS/ASR SYSTEM 
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DTC 51 


RR VALVE SOLENOID MALFUNCTION 
Circuit Description: 
The wheel valve solenoid circuits are supplied with battery power when the ignition is "ON.” The EBTCM 
controls the valve functions by permitting one of three levels of current flow (0, 2.5, 5 amps) to the solenoid. 


DTC Will Set When: The EBTCM senses a discrepancy such as an open or ground in the circuit. 


Action Taken: The BPM valve relay will turn “OFF” and the “SERVICE ABS” and “SERVICE ASR” 
indicators will come “ON.” 


DTC Chart Test Descrip Number(s) below 6. Determines whether the DTC was set by an 
refer to circled number(s) on the diagnostic chart. intermittent condition or an EBTCM malfunction. 


1, Checks the integrity of CKTs 829 and 856, the RR_—_7. 


valve solenoid circuitry internal to the BPM valve 
assembly, and the RR valve solenoid coil. 


Determines whether a malfunction found in Step 1 
is due to an open in CKT 829 or a malfunctioning 
BPM valve assembly. 


2. Checks for a short to battery in CKT 829, using 

EBTCM terminal “3” as ground. Diagnostic Aids: All tests using J 39700 Universal 
3. Checks for a short to ground in CKT 829, using Breakout Box terminal "3" are using the terminal as 
EBTCM terminal "3” as ground. ground. These tests, of course, assume that the ground 
Checks wiring and connectors for intermittents. CKT 1051 at terminal "3” is good 
Uses the Tech 1 to exercise the RR valve solenoid 
and check it for proper operation. 


oe 
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ABS/ASR SYSTEM 5E2-77 


DTC 51 
IGNITION “OFF.” RR VALVE 


DISCONNECT EBTCM. 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR SOLENOID 
OnLy. MALFUNCTION 
USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINALS “17” AND “36” 
IST 1.7-2.4 OHMS? NOTICE: J 39200 TESTLEADS MUST 
eee BE "ZEROED" PRIOR TO MAKING ANY 
RESISTANCE MEASUREMENTS, REFER 
ves No 10439200 USER'S MANUAL. 
pees —— 
CONNECT J 39700 TO EBTCM; LEAVE CONNECTED TO HARNESS. (2) © DISCONNECT BPM VALVE CONNECTOR. 
DISCONNECT BPM VALVE CONNECTOR. © USING | 39200, MEASURE RESISTANCE 
CONNECT J 39200 BETWEEN J 39700 TERMINALS “36” AND “3” BETWEEN TERMINALS “4” AND “7” ON 
(USE DC VOLTS). BPM VALVE. 
IGNITION “ON.” 151T09-1.6 OHS? 
NOTE VOLTAGE. 
IS ITABOUTB +? 


REPAIR OPEN IN CKT 829. | | REPLACE BPM VALVE. 


NO YES 
er 
© USING } 39200, MEASURE RESISTANCE REPAIR SHORT TO B + ON CKT 829. 
BETWEEN J 39700 TERMINALS “36” AND REFER TO “EBTCM-SWITCHED 
IS ITS OHMS OR LESS? MALFUNCTIONS" IN THIS SECTION. 


—_—_—_—_—_—_—_—_—— 


No Yes 
= 
IGNITION “OFF.” REPAIR SHORT TO GROUND ON 
INSPECT ALL WIRING AND CONNECTORS FOR CONDITIONS CKT 829; REFER TO "EBTCM-SWITCHED 
WHICH COULD CAUSE INTERMITTENTS, SUCH AS CHAFING, MALFUNCTIONS" IN THIS SECTION. 
CORROSION, OR POOR TERMINAL CONTACT. REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS” IN SECTION 8A-4. 
IS ALL OK? 


YES No 


REMOVE J 39700. REPAIR WIRING, CONNECTORS OR 
RECONNECT EBTCM AND BPM VALVE CONNECTORS. TERMINALS AS NEEDED. REFER TO 
INSTALL TECH 1 WITH MSC. “REPAIR PROCEDURES” IN SECTION 8: 
IGNITION “ON.” 

PERFORM TECH 1 RR SOLENOID TEST. 
DO BOTH MODES OPERATE? 


en 


ves NO 


————______ = 
CLEAR DTCs, IGNITION “OFF.” REPLACE BPM VALVE. 


‘© DISCONNECT TECH 1, IF CONNECTED. 
© DRIVE VEHICLE AT LEAST 7 ken/h (4 MPH) 
TO ACTIVATE AUTO TEST SEQUENCE. 

DOES OTC 51 RESET? 


NO TROUBLE FOUND; REFER TO REPLACE EBTCM. 
“DIAGNOSTIC AIDS” ON FACING PAGE 


6-22-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12050 
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DTC 55 
LR VALVE SOLENOID MALFUNCTION 
Circuit Description: 


‘The wheel valve solenoid circuits are supplied with battery power when the ignition is "ON.” The EBTCM 
controls the valve functions by permitting one of three levels of current flow (0, 2.5, 5 amps) to the solenoid. 


DTC Will Set When: The EBTCM senses a discrepancy such as an open or ground in the circuit. 


Action Taken: The BPM valve relay will turn “OFF” and the “SERVICE ABS” and “SERVICE ASR” 
indicators will come "ON.” 


DTC Chart Test Description: Number(s) below 6. 
refer to circled number(s) on the diagnostic chart. 


Determines whether the DTC was set by an 
intermittent condition or an EBTCM malfunction. 


1. 


Checks the integrity of CKTs 828 and 856, the LR 
valve solenoid circuitry internal to the BPM valve 
assembly, and the LR valve solenoid coil 


Determines whether a malfunction found in Step 1 
is due to an open in CKT 828 or a malfunctioning 
BPM valve assembly. 


2. Checks for a short to battery in CKT 828, using 
EBTCM terminal "3” as ground. 

3. Cheeks for a short to ground in CKT 828, using 
EBTCM terminal “3” as ground. 

4. Checks wiring and connectors for intermittents, 

5 Uses the Tech 1 to exercise the LR valve solenoid 
and check it for proper operation 


Diagnostic Aids: All tests using J 39700 Universal 
Breakout Box terminal "3” are using the terminal as 
ground. These tests, of course, assume that the ground 
CKT 1051 at terminal “3” is good. 

If DTCs 41 and 55 are both set the malfunction is 
likely to be a short to B + on CKT 828. 
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ABS/ASR SYSTEM 5E2-79 


DTC55 
IGNITION “OFF.” LR VALVE SOLENOID 


DISCONNECT EBTCM. 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR ONLY. MALFUNCTION 
USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINALS "17" AND “2”. 
1S IT 1.7-2.4 OHMS? NOTICE: 139200 TEST LEADS MUST 
BE "ZEROED" PRIOR TO MAKING ANY 
RESISTANCE MEASUREMENTS. REFER 
0139200 USER'S MANUAL. 


CONNECT 39700 TO EBTCM; LEAVE CONNECTED TO HARNESS. © DISCONNECT BPM VALVE CONNECTOR. 
DISCONNECT BPM VALVE CONNECTOR. ‘© USING J 39200, MEASURE RESISTANCE 
CONNECT 1 39200 BETWEEN J 39700 TERMINALS “2” AND “3” BETWEEN TERMINALS “4” AND “13” ON 
(USE DC VOLTS). ‘BPM VALVE. 

IGNITION “ON.” 15 1T0.9-1.6 OHMS? 

NOTE VOLTAGE. 
ISIT ABOUT B+? 


REPAIR OPEN REPLACE BPM VALVE. 
NO IN CKT 828. 
= 
‘© USING 139200, MEASURE RESISTANCE REPAIR SHORT TO B + ON CKT 828. 
BETWEEN J 39700 TERMINALS “2” AND “3”. REFER TO “EBTCM-SWITCHED 
IS IT 5 OHMS ORLESS? MALFUNCTIONS" IN THIS SECTION. 


© IGNITION “OFF.” REPAIR SHORT TO GROUND ON 
(© INSPECT ALL WIRING AND CONNECTORS FOR CKT 828; REFER TO “EBTCM- 
CONDITIONS WHICH COULD CAUSE ‘SWITCHED MALFUNCTIONS” IN, 
INTERMITTENTS, SUCH AS CHAFING, THIS SECTION. 
CORROSION, OR POOR TERMINAL CONTACT. 
REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 8A-8. 
IS ALLOK? 


YES NO 
REMOVE 39700. REPAIR WIRING, CONNECTORS OR 
RECONNECT EBTCM AND BPM VALVE CONNECTORS. TERMINALS AS NEEDED. REFER TO 
INSTALL TECH 1 WITH MSC. “REPAIR PROCEDURES" IN SECTION 8A-5, 
IGNITION “ON.” 

PERFORM TECH 1 LR SOLENOID TEST. 
D0 BOTH MODES OPERATE? 


NO 
a 
CLEAR DTCs, IGNITION “OFF. REPLACE BPM VALVE. 
DISCONNECT TECH 1, IF CONNECTED. 
DRIVE VEHICLE AT LEAST 7 km/h (4 MPH) 
TO ACTIVATE AUTO TEST SEQUENCE. 
DOES OTCSS RESET? 


NO TROUBLE FOUND; SEE “DIAGNOSTIC REPLACE EBTCM. 
AIDS” ON FACING PAGE. 


93 


\WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEARDTCS ANDVERIFY PROPER OPERATION. 62432, 
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re ® amen 
“NDIEATOR 
eh ----4 


DRIVER INFORMATION CENTER 


isa LTS ONLY 


1398 PNK 


139C PNK 
+1396 


SEE BATT 


cLsTR 
TO <—*\2— 139A PNK 


$215 


iat 


' a 
fe] fof e001 caw 


{ STOPLAMP/CRUISE 
BRAKE SWITCH 


| 


‘— 966RN 


| DISENGAGE 


1 sit i 
otha s978GRY tas7A GRY {8} as 


cust CONTROL MODULE CRUISE CONTROL 
CUTOFF RELAY FEED 


296 
1239 fa 1239 


J PNK LAS” PPL 


cruise aM 
CONTROL CUTOFF ace 
BELAY. TeRMINALC11- 
hangout 
ae ARS ONLY) 
201 


SEESA1a 


DTC 57 
CRUISE CONTROL OUTPUT MONITORING MALFUNCTION 


Circuit Description: 

The cruise control output monitoring circuit is used to determine the state of CKT 1679. The cruise control 
cutoff relay completes the cruise control engage circuit through terminals “C” of connector “C1” and “A” of 
connector “C2” when the cruise is requested to be "ON,” the brake pedal is not depressed, and there is not an ASR 
event taking place. Whenever the cruise control cutoff relay is activated by the EBTCM supplying B+ to CKT. 
1679, the cruise control circuit is opened by the relay switch moving off relay terminal “A” of connector “C2”. 


$203 


CRUISE CRUISE ENGAGE SWITCH! 


1239 @\ 9» TOIGN switcH 
K YPFUSE BLOCK 


10-12-93, 


$287 Ms 12264 


OTC Will Set When: If CKT 1679 is always high when the EBTCM is not requesting energization of the relay 


coil, which should take the circuit low. 


Action Taken: The “SERVICE ASR” indicator will come “ON.” 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 
Checks the relay coil for proper resistance. 

Cheeks the integrity of CKT 150 to ground. 

Cheeks for an open in CKT 1679. 

Checks for a short to B+ in CKT 1679, which 

would keep CKT 1679 high at all times. 

5. Cheeks for an EBTCM-switched short to B+. 

6. Checks for recurrence of DTC 57 after checks on 
other system components and wiring have been 
made. Ifthe DTC comes back, the EBTCM must be 
concluding there is a malfunction present in CKT 
1679 when there is not. 

7. Checks for proper system operation after 
malfunctioning relay diagnosed in Step 1 has been 
replaced 


Pepe 


8. Checks for additional DTC-setting malfunctions 
other than malfunctioning relay diagnosed in Step 
Land replace in Step 7 


Diagnostic Aids: All tests using J 39700 Universal 
Breakout Box terminal “3” are using the terminal as 
ground. These tests, of course, assume that the ground 
CKTT 1051 at terminal "3” is good 

Insure relay pin "B” of connector “C2” and pin “C” 
of connector “C1” are not internally shorted together. 

If the “ASR ACTIVE” lamp is always “ON” and 
cruise control will not engage, the malfunction is likely 
a short to B+ on CKT 1679. 
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ABS/ASR SYSTEM 5E2-81 


IGNITION “OFF.” DTC 57 


REMOVE CRUISE CONTROL CUTOFF RELAY. 
USING J 39200, MEASURE RESISTANCE OF RELAY COIL BETWEEN PINS “B” CRUISE CONTROL 


AND "C" ON RELAY THAT MATE TO GRAY TERMINALS ON CONNECTOR (e) UTPUT MONITORING 


ves No 


PERFORM TECH 1 “ASR ACTIVE” LAMP TEST. 
DOES “ASR ACTIVE” INDICATOR COME “ON? 


ves 
= 
@ DISCONNECT EBTCM. REPAIR OPEN aa 
© INSTALL J 39700 UNIVERSAL BREAKOUT 8OX |] IN CKT 150. 

‘TO EBTCM HARNESS CONNECTOR ONLY. 
© USING 539200, MEASURE RESISTANCE © CLEAR DTCs, IGNITION “OFF.” 

BETWEEN J 39700 TERMINAL “14” AND. (© DISCONNECT TECH 1, IF CONNECTED. 

GRAY RELAY HARNESS CONNECTOR © IGNITION “ON.” 

TERMINAL “8”. DOES DTCS7 RESET? 

IS ITS OHMS ORLESS? 


ves [wo } Lao | 


‘© CONNECT J 39200 BETWEEN GRAY RELAY REPAIR OPEN | [SYSTEMOK. CONTINUE 
HARNESS CONNECTOR TERMINALS “B” AND IN CKT 1679. DIAGNOSIS 
“C* (USE DC VOLTS). ATSTEP2. 

© IGNITION “ON.” 

© NOTE VOLTAGE, 
ISITABOUTB+? 


Yes 
I 
IGNITION “OFF.” REPAIR SHORT TO 
INSTALL CRUISE CONTROL CUTOFF RELAY. Be IN CKT 1679. 
CONNECT } 39700 TO EBTCM; LEAVE CONNECTED 
TO HARNESS. 

CONNECT J 39200 BETWEEN J 39700 TERMINALS 
"14" AND “3”. 

IGNITION “ON.” 

WAIT FOR BULB TEST TO FINISH (APPROXIMATELY 
5 SECONDS), THEN NOTE VOLTAGE. 

ISITABOUTB +? 


ves 
a 
IGNITION “OFF.” REPAIR SHORT TO B + IN CKT 1679; 
REMOVE J 39700, REFER TO “EBTCM SWITCHED 
RECONNECT EBTCM. MALFUNCTIONS" IN THIS SECTION. 
CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED. 
IGNITION “ON.” 

DOES DTC 57 RESET? 


No ves 
NO TROUBLE FOUND; SEE “DIAGNOSTIC AIDS” REPLACE EBTCM. 
(ON FACING PAGE. 


9-30-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED. CLEAR DTCs AND VERIFY PROPER OPERATION. Ms 12052 
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[4] BPM vatve assemBLy NUT 10 N-m (89 Ib. in.) 


2] ABS/ASR WIRING HARNESS REAR STORAGE COMPARTMENT - LH 


[3] stem EBTCM SUPPORT 9S 6726-5E1 


DTC 58 


EBTCM INTERNAL ADJUSTER ASSEMBLY MALFUNCTION 
Circuit Description: 
‘The EBTCM contains a microprocessor for ABS/ASR calculations and functions, as well as a microprocessor 
for adjuster assembly calculations and functions. 


DTC Will Set When: If the two microprocessors cannot communicate with each other properly. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Clears DTCs and checks for DTC 58 reset. If the 
DTC resets, the microprocessor communication 
malfunction does exist within the EBTCM. 
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CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED. 
IGNITION “ON.” 

DOES DTC 58 RESET? 


YES 
= 
REPLACE EBTCM 


ABS/ASR SYSTEM 5E2-83 


DTC 58 


EBTCM INTERNAL 
ADJUSTER ASSEMBLY 
MALFUNCTION 


NO TROUBLE FOUND. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 6-17-93 


MS 12053 
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BRAKE 


479 LT GRN/BLK 
caoz 
1508LK “a F1s081K 
G405 (CouPE) a 
6401 (CONV.) 


[31] eume “on input 


PRESSURE 
MODULATOR 
VALVE 

(8PM VALVE) 


[5 ] pump motor reay 


[20 | revay Fee0 


a3 


sat —- 
16428 RED gia T 16428 RED 


1642C RED i 
40 AMP 2 
C155 
6-22-93 
95 6725-561 


BRAKE 
HYDRAULICS 


DTC 61 


(Page 1 of 2) 
PUMP MOTOR OR PUMP MOTOR RELAY MALFUNCTION 


Circuit Description: 


When the pump motor relay is grounded by the EBTCM, it closes and provides B+ to operate the pump. Once 
the motor circuit is energized, a "Pump ON” signal is sensed by the EBTCM through CKT 479 to verify pump 


operation. 


DTC Will Set When: 


If B+ is present at the pump motor without pump motor relay activation from the 


EBTCM, or if B+ is NOT present at the pump motor within 60 milliseconds after the EBTCM requests pump 


motor relay activation, 


Action Taken: The “SERVICE ABS” and "SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1, Checks the pump motor relay coil for proper 
resistance. 

2. Checks for an open in power feed CKT 1642. 

3. Determines if the pump motor relay contacts are 
stuck closed. 

4. Determines if the pump motor relay contacts are 
stuck open. 

5. Checks the integrity of the pump motor and pump 
motor relay circuitry internal to the BPM valve 
assembly. 

6, Checks for an open in CKT 479. 

Checks for a short to ground in CKT 479 

8. Checks fora short to B + in CKT 479, 


Diagnostic Aids: Ali tests using J 39700 Universal 
Breakout Box terminal “3” are using that terminal as 
ground, These tests, of course, assume that the ground 
CKT 1051 at terminal "3” is good. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunetion. 
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DTC 61 


NEMOvE PUMP MOTOR RELAY (PI) {Page 1 of 2) 
USING 130200 MEASURE RESISTANCE BETWEEN RELAY PINS PUMP MOTOR OR PUMP 
15114553 FMS? MOTOR RELAY MALFUNCTION 
— 
ves No 
Lives} 
© CONNECT 39100 BETWEEN BPM VALVE HARNESS CONNECTOR 
Seta 27° AND A GOOD CHASSIS GROUND, 
IGNITION “ON.” 
3 NOtevoumer, 
iirasoute? 


Yes NO 


‘© USING } 39200, MEASURE RESISTANCE BETWEEN RELAY PINS “30” AND “87”. REPAIR OPEN 
1SITS OHMS ORLESS? IN CKT 1642. 


‘© CONNECT RELAY PIN “85” TO GROUND. 
USING A FUSED JUMPER WIRE (SUCH AS J 36169) WITH A 3 AMP FUSE, CONNECT 
RELAY PIN "86" TOB+. 

© USING J 39200 MEASURE RESISTANCE BETWEEN RELAY PINS “30” AND "87". 
ISITS OHMS ORLESS? 


REPLACE PUMP MOTOR RELAY. 


‘© IGNITION “OFF.” 
‘© DISCONNECT BPM VALVE CONNECTOR. 
(© MEASURE RESISTANCE BETWEEN THE FOLLOWING TERMINALS ON THE BPM VALVE ITSELF. 


BPM VALVE CONNECTOR any MLAY CONNECTOR 
ae ae Seria omens 
10 ‘AND 
14 ‘AND 
2 AND 
5 AND PUMP MOTOR GROUND STUD. 
IS THE READING BETWEEN ANY OF THE SETS OF TERMINAL MEASUREMENTS MORE THAN S OHMS? 


/ — nn — 


NO YES 

—— = 

INSTALL PUMP MOTOR RELAY ON BPM VALVE ASSEMBLY. REPLACE BPM VALVE 

DISCONNECT EBTCM. ASSEMBLY. 

INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS CONNECTOR 
NLY.. 

USING J 39200 MEASURE RESISTANCE BETWEEN J 39700 TERMINAL “31” AND. 

BPM VALVE CONNECTOR TERMINAL “5”. 

IS ITS OHMS OR LESS? 


© USING 1 39200 MEASURE RESISTANCE BETWEEN } 39700 TERMINALS “3” AND “31”. IR OPEN IN CKT 479. 
ISIT5 OHMS ORLESS? 


‘© CONNECT J 39200 BETWEEN } 39700 TERMINALS “31” AND “3” (USE DC VOLTS). REPAIR SHORT TO 


IGNITION “ON.” 
© NOTE VOLTAGE. GROUND IN CKT 479. 
ISTTAPPROXIMATELY B+? 


rCONTAUE DIAGNOSIS ONNEETPAGE. | REPARSHORTTOB WKTATS 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. nas 12054 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


5E2-86 ABS/ASR SYSTEM 
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tso5ix “4 t150mUx 


Gans (COUPE) 
6401 (CONV) 


PRESSURE 
MODULATOR 
VALVE 

(BPM VALVE) 


‘BPM VALVE PUMP 
MOTOR RELAY 


asapnx [5 | pump motor netay 


CONTROL 


874 WHT 


[ao | nevay FEED 


sani oan, 
wenn aco Fasano fF setaantn 
t6a2c Reo 


HYDRAULICS 
98 6725-561 


DTC 61 


(Page 2 of 2) 
PUMP MOTOR OR PUMP MOTOR RELAY MALFUNCTION 


Circuit Description: 


When the pump motor relay is grounded by the EBTCM, it closes and provides B+ to operate the pump. Once 
the motor circuit is energized, a “Pump ON” signal is sensed by the EBTCM through CKT 479 to verify pump 


operation. 


DTC Will Set When: If B+ is present at the pump motor without pump motor relay activation from the 


EBTCM, or if B+ is NOT present at the pump motor 
motor relay activation. 


within 60 milliseconds after the EBTCM requests pump 


Action Taken: The "SERVICE ABS” and "SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 

9. Cheeks for an open in CKT 854. 

10. Checks for a short to ground in CKT 854. 

11, Cheeks for a short to B+ in CKT 854. 

12. Checks wiring and connectors for intermittents. 

13. Uses the Tech 1 to check for proper operation of the 
pump motor and associated circuitry. 

Determines whether the malfunction found in Step 
13 was due to a malfunctioning EBTCM or an open 
in pump motor ground CKT 150. 


14, 


Diagnostic Aids: All tests using J 39700 Universal 
Breakout Box terminal “3” are using that terminal as 
ground. These tests, of course, assume that the ground 
CKT 1051 at terminal "3" is good. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction 
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| DIAGNOSIS CONTINUED FROM PREVIOUS PAGE. 


DTC 61 
(Page 2 of 2) 


PUMP MOTOR OR PUMP MOTOR 


RELAY MALFUNCTION 


© IGNITION “OFF.” 

‘© USING 139200, MEASURE RESISTANCE BETWEEN J 39700 
TERMINAL "5” AND 8PM VALVE CONNECTOR TERMINAL “14”. 
ISITS OHMS OR LESS? 


YES 
= 
‘© USING 139200, MEASURE RESISTANCE BETWEEN J 39700 
TERMINALS “5” AND “3”. 

DOES J 39200 DISPLAY “OL” (INFINITE)? 


—_———SO). eee 


IR OPEN IN CKT 854. 


CONNECT ) 39200, BETWEEN J 39700 TERMINALS “5” AND 
"3" (USE DC VOLTS). 

IGNITION “ON.” 

NOTE VOLTAGE. 

ISITABOUTB +? 


NO 


tt 


———————— 


IR SHORT TO GROUND IN CKT 854. 


YES 
—_— 


‘© IGNITION “OFF.” 
(© INSPECT ALL WIRING AND CONNECTORS FOR CONDITIONS WHICH 
COULD CAUSE INTERMITTENTS, SUCH AS CHAFING, CORROSION, OR 
POOR TERMINAL CONTACT. REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 8A-4. 
1S ALLOK? 


REPAIR SHORT TO B+ INCKT 854. 


YES 
= 
REMOVE J 39700. 

RECONNECT EBTCM AND BPM VALVE CONNECTORS. 
INSTALL TECH 1 AND CHASSIS CARTRIDGE. 
IGNITION “ON.” 

PERFORM TECH 1 AUTO TEST. 

DOES PUMP MOTOR RUN? 


YES 


NO TROUBLE FOUND; SEE “DIAGNOSTIC 
AIDS” ON FACING PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 


_——_—————— 


No 
ee 
REPAIR WIRING CONNECTORS, OR TERMINALS 
AS NEEDED. REFER TO “REPAIR PROCEDURES” 
IN SECTION 8A-5. 


No 


© IGNITION “OFF.” 
(© USING J 39200, MEASURE RESISTANCE 
BETWEEN PUMP MOTOR GROUND STUD 
AND A GOOD CHASSIS GROUND. 
IS ITS OHMS ORLESS? 


ves 


REPLACE EBTCM. 


REPAIR OPEN 
IN CKT 150, 


78-93, 
MS 12055 
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C156 
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cans: 


TO IGNITION, $152 
CONTROL “121 WHT ———p-— 121 WHT 
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ro-4 
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| savoir Ean oe 
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‘TO DIRECT IGNITION 
DIAGNOSTIC CONNECTOR 
TERMINAL “F” 


TO INSTRUMENT CLUSTER 
TERMINAL "B10" 


FORLTS ONLY 
EBTCM 


ENGINE 
RPM INPUT 
cata 


10-6-93 
‘MS 12300 


DTC 62 
TACH PULSES MALFUNCTION 


Circuit Descripti 


The tach pulses circuit provides the EBTCM with an indication of engine RPM to help determine ASR control 


methods and rates when as ASR event takes place. 


DTC Will Set When: There is a short to ground, short to B+ or an open in CKT 121 


Action Taken: The “SERVICE ASR” indicator will be “ON.” 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 

1. Checks if the instrument panel tachometer works 
properly. If so, there is likely an open between the 
common connection point of the I/P tach wiring 
and the CKT 121 wiring at bulkhead connector 
C100 terminal “G1”. 

Checks for a short to B + in CKT 121. 

Checks for a short to ground in CKT 121 


ww 


Diagnostic Aids: A short to ground in CKT 121 
with the LT1 (VIN P) engine may cause driveability 
malfunctions. If the ground is on the ignition system 
side of the tach filter, there may be a no-start or 
extremely poor driveability condition. However, these 
symptoms do not apply to the LTS (VIN J) engine. 
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DTC 62 


TACH PULSES 
MALFUNCTION 


@ IGNITION “ON,” ENGINE RUNNING. 
© VARY ENGINE RPM WITH THROTTLE. 
@ DOES /P TACHOMETER SEEM TO WORK PROPERLY AS ENGINE RPM CHANGES? 


IGNITION “OFF.” REPAIR OPEN IN CKT 121 BETWEEN EBTCM AND. 
IGNITION “ON.” CONNECTOR C100 TERMINAL "G1". REFER TO 
USING J 39200, MEASURE VOLTAGE “INTERMITTENTS AND POOR CONNECTIONS” IN 
BETWEEN CONNECTOR C413 TERMINAL “R™ SECTION 8A-4 TO HELP IDENTIFY A POOR 

(BY BACKPROBING) AND GROUND. CONNECTION CAUSING THE OPEN. 
ISITABOUTB +? 


1. 


NO ves 


IGNITION “OFF.” REPAIR SHORT TO B+ IN CKT 12 


SING J 39200, MEASURE RESISTANCE 
BETWEEN CONNECTOR C413 TERMINAL “R™ 
(BY BACKPROBING) AND GROUND. 

ISITS OHMS OR LESS? 


ees 


No ves 
a is a 


CHECK FOR OPEN IN CKT 121 BETWEEN CONNECTOR REPAIR SHORT TO GROUND IN CKT 121. 
€100 TERMINAL “G1” AND IGNITION CONTROL 
MODULE HARNESS CONNECTOR TERMINAL “E” OR 
FAULTY MODULE (VIN J). REFER TO SECTION BA-82 
FOR TACH FILTER DIAGNOSIS (VIN P). 


1144 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12070 
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BRAKE PRESSURE MODULATO! 


{EP assem sora vanveneuay 
toa 


856 PPL BPM VALVE RELAY 


ee VOLTAGE MONITOR 
it _———fe} >TO “SERVICE ABS” 
B73 Sz Ly can INDICATOR 


1632 PNK BPM VALVE RELAY 
CONTROL 


s7awaT RELAY FEED 
150BLK —TA T150BLK — G405 (couPE) 
cae 401 (CONV.) 


oe, 
inp saan 
tonne 


BRAKE iss 6-19-93 
HYDRAULICS M$ 10039 


DTC 63 


(Page 1 of 2) 
BPM VALVE RELAY MALFUNCTION 
Circuit Description: 

The BPM valve relay has two functions. When the ignition is "ON” and the EBTCM is operating, the relay 
provides voltage to actuate the valve solenoids. However, the valve solenoids do not use this voltage unless the 
EBTCM provides the ground. The second function of the BPM valve relay is to provide a ground path for 
illumination of the "SERVICE ABS” lamp if the relay loses power or ground. 


DTC Will Set When: The BPM valve relay voltage falls to less than 5 volts. 


Action Taken: The “SERVICE ABS” and "SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below Diagnostic Aids: All tests using J 39700 Universal 

refer to circled number(s) on the diagnostic chart. Breakout Box terminal “3” are using that terminal as 

1. Checks for the availability of battery voltage to the ground. These tests, of course, assume that the ground 
BPM valve relay through the "BRAKE  CKT 1051atterminal "3” is good 


HYDRAULICS” fuse and CKT 1642. {t is very important that a thorough inspection of 
2. Checks the BPM valve relay coil for proper the wiring and connectors be performed. Failure to 
resistance. carefully and fully inspect wiring and connectors may 


3. Checks for the BPM valve relay contacts being result in misdiagnosis, causing part replacement with 
internally open when in the relay-unenergized reappearance of the malfunction, 
position. 

4. Cheeks for the BPM valve relay contacts being 
stuek open when in the relay-energized position. 

5. Checks the integrity of the BPM valve relay 

circuitry internal to the BPM valve assembly. 

Checks for an open in ground CKT 150. 

Cheeks for an open in CKT 856. 


ao 
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IGNITION “OFF.” DTC 63 


DISCONNECT BPM VALVE CONNECTOR. 
‘CONNECT J 39200 BETWEEN BPM VALVE HARNESS: 
CONNECTOR TERMINAL “6” AND A GOOD CHASSIS GROUND. (Page 1 of 2) 


fsrasourer? BPM VALVE Ly 
= MALFUN' 


REMOVE BPM VALVE RELAY (6-PIN). REPLACE "BRAKE HYDRAULICS” 
USING J 39200, MEASURE RESISTANCE BETWEEN RELAY FUSE OR REPAIR OPEN IN CKT 
PINS 85 AND 86. 1642A OR 16428. 

IS IT 45-55 OHMS? 


ves 


'@ USING 1 39200, MEASURE RESISTANCE BETWEEN RELAY PINS 30 AND 872. 
IS ITS OHMS ORLESS? 


‘CONNECT RELAY PIN 85 TO GROUND. 
USING A FUSED JUMPER WIRE (SUCH AS J 36169) WITH A 3 AMP FUSE, 
CONNECT RELAY PIN 86 TO B+. 

USING } 39200, MEASURE RESISTANCE BETWEEN RELAY PINS 30 AND 87. 
iS IT5 OHMS OR LESS? 


| REPLACE BPM VALVE RELAY. 


© USING J 39200, MEASURE RESISTANCE BETWEEN THE FOLLOWING TERMINALS ON THE 
BPM VALVE ASSEMBLY ITSELF. 


BPM VALVE CONNECTOR RELAY CONNECTOR 
2 AND 
4 AND 
6 AND 
MOTOR GROUND STUD AND 
10 AND 


© IS THE READING BETWEEN ANY OF THE SETS OF TERMINAL MEASUREMENTS MORE 
THAN 5 OHMS? 


NO 
= 
DISCONNECT EBTCM. REPLACE BPM VALVE ASSEMBLY. 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM HARNESS 
CONNECTOR ONLY. 

USING J 39200, MEASURE RESISTANCE BETWEEN PUMP MOTOR 
GROUND STUD AND J 39700 TERMINAL "3". 

IS ITS OHMS ORLESS? 


YES NO. 


© INSTALL BPM VALVE RELAY. REPAIR OPENIN CKT 1500 
‘USING 139200, MEASURE RESISTANCE BETWEEN 8PM VALVE PUMP MOTOR GROUND STUD. 
HARNESS CONNECTOR TERMINAL “4” AND J 39700 TERMINAL “17”. 
ISIS OHMS OR LESS? 


a 1 
| CONTINUE DIAGNOSIS ON NEXT PAGE. REPAIR OPEN IN CKT 856. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR OTCSAND VERIFY PROPEROPERATION. IE TEE 
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5E2-92 ABS/ASR SYSTEM 


BRAKE PRESSURE MODULATOR VALVE (BPM VALVE) 


856 PPL PM VALVE RELAY 
MONITOR 


assre. [23 | spmvatve netay 
VOLTAGE MONITOR 


>TO "SERVICE ABS” 
INDICATOR 


x» [=o 
{ 37 
seszenx soma vaLveneLaY 
L CONTROL 


BPM VALVE RELAY 


e7awat [0 | nevavreeD 


O—150BLK 1A P150BLK — G405(couPE) 
age AA GA04 (CONV) 
a8 
TEP sozanco 9 
fa 


40,MP P 
BRAKE C155 6-19.93 
HYDRAULICS MS 10039 


DTC 63 


(Page 2 of 2) 
BPM VALVE RELAY MALFUNCTION 
Circuit Description: 
‘The BPM valve relay has two functions. When the ignition is “ON” and the EBTCM is operating, the relay 
provides voltage to actuate the valve solenoids. However, the valve solenoids do not use this voltage unless the 
EBTCM provides the ground. The second function of the BPM valve relay is to provide a ground path for 
illumination of the “SERVICE ABS” lamp if the relay loses power or ground 


DTC Will Set When: The BPM valve relay voltage falls to less than 5 volts. 


Action Taken: The “SERVICE ABS” and "SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below Diagnostic Aids: All tests using J 39700 Universal 


refer to circled number(s) on the diagnostie chart. Breakout Box terminal “3” are using that. terminal as 
8. Checks for a short to ground in CKT 856. ground, These tests, of course, assume that the ground 
9. Checks for a short to B+ in CKT 856, CKT 1051 at terminal "3” is good 

10. Checks for an open in CKT 874. It is very important that a thorough inspection of 
LI. Cheeks for a short to ground in CKT 874 the wiring and connectors be performed. Failure to 
12. Checks for an open in CKTT 1632. carefully and fully inspect wiring and connectors may 
13. Checks for a short to ground in CKT 1632. result in misdiagnosis, eausing part replacement with 
14. Checks wiring and connectors for intermittents reappearance of the malfunction 


15. Determines whether the DTC was sct due to an 
intermittent condition or an EBTCM malfunction 
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ABS/ASR SYSTEM 5E2-93 


{ DIAGNOSIS CONTINUED FROM PREVIOUS PAGE. DTC 63 


- (Page 2 of 2) 


@ USING 139200, MEASURE RESISTANCE BETWEEN J 39700 
@ TERMINALS “17” AND “3”. BPM VALVE RELAY 


ISIT5 OHMS ORLESS? MALFUNCTION 


CONNECT J 39200 BETWEEN J 39700 TERMINALS "17" REPAIR SHORT TO GROUNDIN CKT 856. 
AND “3” (USE DC VOLTS) 
IGNITION “ON.” 

NOTE VOLTAGE. 
ISITABOUTB +? 


YES 
— 
IGNITION “OFF.” REPAIR SHORT TOB + 
USING 1 39200, MEASURE RESISTANCE BETWEEN BPM VALVE ON CKT 856. 
HARNESS CONNECTOR TERMINAL “10” AND J 39700 TERMINAL “20”. 
IS ITS OHMS OR LESS? 


—__————_—_—_—————e 


YES No 
= 


© USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINALS "20" AND "3". | | REPAIR OPEN IN CKT 874. 
IS ITS OHMS ORLESS? 


ves 

= 

‘© USING) 39200, MEASURE RESISTANCE BETWEEN BPM VALVE HARNESS REPAIR SHORT TO 
CONNECTOR TERMINAL “2” AND J 39700 TERMINAL "7". GROUND IN CKT 874. 
IS ITS OHMS OR LESS? 


YES No 


(© USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINALS “3” AND “7”. |__| REPAIR OPEN IN CKT 1632. 
IS ITS OHMS ORLESS? 


VES 
= 
© IGNITION “OFF.” REPAIR SHORT TO 
INSPECT ALL WIRING AND CONNECTORS FOR CONDITIONS WHICH GROUND IN CKT 1632. 
COULD CAUSE INTERMITTENTS, SUCH AS CHAFING, CORROSION, 
OR POOR TERMINAL CONTACT. REFER TO “INTERMITTENTS AND. 
POOR CONNECTIONS" IN SECTION 8A-4, 
1S ALL OK WITH CONNECTIONS AND WIRING? 


YES 


REMOVE J 39700. IR WIRING AND/OR 
RECONNECT EBTCM AND BPM VALVE CONNECTORS. CONNECTIONS AS NEEDED; 
CLEAR DTCs, IGNITION “OFF.” REFER TO “REPAIR 
DISCONNECT TECH 1, IF CONNECTED. PROCEDURES" IN SECTION 8A-5. 
DRIVE VEHICLE AT LEAST 7 km/h (4 MPH) TO ACTIVATE AUTO TEST SEQUENCE, 
DOES DTC 63 RESET? 


———— 


NO 
= 
NO TROUBLE FOUND; SEE "DIAGNOSTIC AIDS” ON FACING PAGE. REPLACE EBTCM 


11-12-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12057 
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5E2-94 ABS/ASR SYSTEM 


‘SENSOR REFERENCE 


! 
1 
1 SENSOR SIGNAL €-22 PAt7C DK BLU 
1 
1 


SENSOR GROUND. 


ee 


SENSOR GROUND. 
SENSOR SIGNAL 


SENSOR REFERENCE 
VOLTAGE 


THROTTLE 
POSITION 
‘SENSOR 


168 


REFERENCE VOLTAGE 


For a etx [er | reverence voutace 


1689 


GROUND 


oKGRNWHT—{_@ | THROTTLE POSITION 


SIGNAL 


SIGNAL GROUND 


IGNITION “ON” INPUT 


THROTTLE POSITION SENSOR ENG1 


INTERFACEMODULE TOIGN gn ai 
Sere VP FUSE BLOCK ls 


[oJ sicuat crounp 


‘77 TERMINAL “C” 


11-1.93 
MS 12301 


DTC 64 


(Page 1 of 3) 
THROTTLE POSITION SIGNAL MALFUNCTION 
LT1 ONLY 


The throttle position signal circuit is used by the EBTCM to monitor the actual throttle position versus 
desired throttle position to monitor and control engine torque during an ASR event. The throttle position sensor 
interface module is used to allow EBTCM monitoring of the TP sensor signal without affecting the TP sensor 


Circuit Description: 


signal to the PCM. 


DTC Will Set When: The EBTCM is not receiving reference voltage or a TP sensor signal from the throttle 


position sensor interface module. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for TP sensor-related PCM DTCs. Many of 
the same conditions which could cause an ASR 
DTC 64 will also cause PCM DTCs. The PCM 
DTCs should be repaired first to eliminate those 
malfunctions from affecting the ASR DTC 64 
condition. 

2. Checks for a lateral accelerometer DTC 75. Since 

the lateral accelerometer and the TP sensor 

interface module share the same ground, a DTC 75 

likely indicates an open in CKT 1704. 

Checks for a short to ground in CKT 1689. 

4. Cheeks for a short to ground in CKT 1688 


Checks for proper voltage in CKT 1688 at the 
EBTCM connection. (This voltage measurement is 
only appropriate when the EBTCM is disconnected 
from the circuit.) 

Checks for proper voltage in CKT 1689 at the 
EBTCM connection. (This voltage measurement is 
only appropriate when the EBTCM is disconnected 
from the circuit.) 

Cheeks for an additional DTC 64 malfunction after 
ground CK'T 1704 is repaired 

Determines if a malfunction found in Step 5 is due 
toa fuse, CK 339, or CKT 1688, 

Determines if a malfunction found in Steps 5 and 
13 is due to an open in CKT 1688 or a 
malfunctioning TP sensor interface module 
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ABS/ASR SYST! 


EM _5E2-95 


DTC 64 


IF PCWVECM DTC 21 OR 22 1S SET, USE THE PCW/ECM DIAGNOSTIC CHARTS. 
TO REPAIR THOSE DTCs. THEN, CLEAR PCWECM AND ASR DTCs. TURN 
IGNITION “OFF,” DISCONNECT TECH 1, IF CONNECTED. TURN IGNITION 
“ON.” IF ASROTC 64 RESETS, CONTINUE WITH THIS DIAGNOSTIC CHART. 


IS ASR DTC75 ALSO SET? 


IGNITION “OFF.” 
DISCONNECT EBTCM. 

INSTALLJ 39700 UNIVERSAL BREAKOUT BOX 
TO EBTCM HARNESS CONNECTOR ONLY. 
USING 1 39200, MEASURE RESISTANCE 
BETWEEN J 39700 TERMINALS “8” AND “3 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES 


NO 


NOTICE: THROTTLE PLATE MUST BE FULLY 
CLOSED WHILE DIAGNOSING THIS DTC. 


REPAIR OPEN IN CKT 1704. 
CLEAR DTCs, IGNITION " 


DISCONNECT TECH 1, IF 
IGNITION “ON.” 
DOES DTC 64 RESET? 


= 


(Page 1 of 3) 
THROTTLE POSITION 
SIGNAL MALFUNCTION 
LT1 ONLY 


‘OFF 
CONNECTED. 


‘© USING | 39200, MEASURE RESISTANCE 
BETWEEN J 39700 TERMINALS “41” AND “3”. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


REPAIR SHORT 
TO‘GROUND 
IN CKT 1689. 


CONTINUE DIAGNOSTICS 
AT STEP 3. 


SYSTEM 
OK. 


YES 


No 


© CONNECT J 39200 BETWEEN 139700 
TERMINALS “41” AND “3” (USE DC VOLTS). 
© IGNITION “ON.” 
© NOTE VOLTAGE. 
1S IT ABOUT 10 VOLTS? 


YES 


© CONNECT J 39200 BETWEEN 
439700 TERMINALS “8” AND 
‘© NOTE VOLTAGE. 
IS IT ABOUT 9.5 VOLTS? 


CONTINUE DIAGNOSIS ! 
| PAGE 3 OF 3 OF THIS DTC ON NEXT PAGE. 


| CONTINUE DIAGNOSIS ON 


{Cuan 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 


To 


REPAIR SHORT 


KT 1688. 


GROUNOIN 


No 


= 


IGNITION “OFF.” 
DISCONNECT TP SENSOR INTERFACE MODULE. 


CONNECT J 39200 BETWEEN TP SENSOR INTERFACE MODULE 
CONNECTOR TERMINAL “A” AND J 39700 TERMINAL “3”. 


IGNITION “ON.” 
NOTE VOLTAGE. 
ISITABOUTB +? 


—— 


_———————————_ 


Yes N 
— 


0 


° 
° 


YE 


a 
REPLACE TP SENSOR 
INTERFACE MODULE. 


IGNITION “OFF.” 


BETWEEN 139700 TERMINAL “41” 


REPLACE ENG 1 
USING J 39200, MEASURE RESISTANCE | _| FUSE OR REPAIR 
OPEN IN CKT 339, 


‘AND TP SENSOR INTERFACE MODULE 
CONNECTOR TERMINAL “F”. 
ISITS OHMS OR LESS? 


——_——————l 


s N 


0 


— a, 
REPAIR OPEN 
IN CKT 1688, 


11-11-93 
MS 12058 
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PCM 


peo 


‘SENSOR REFERENCE 
‘VOLTAGE 


SENSOR SIGNAL 


[e26 pavaccey 
417 DK BLU 
[es fsoceux 


1 

1 

I 

1 

1 SENSORGROUND 
a 


SENSOR GROUND 
SENSOR SIGNAL 


SENSOR REFERENCE 
VOLTAGE 


SENSOR 


1688 


REFERENCE VOLTAGE 


fir Stax [iat | rerenence vortact 


1 1689 


GROUND 


Hox cenwur—{ @ | THROTTLE POsiTION 


Hi SIGNAL 


SIGNAL GROUND 


IGNITION “ON” INPUT 


sus 
‘THROTTLE POSITION SENSOR ENG! 


INTERFACE MODULE 


SWITCH PNK 


VP FUSE BLOCK 


mes : 
oan 
Aisi 


[> J sicwat crounn 
ATERAL 


100 | G2 | ACCELEROMETER 


TOIGN < gp — 32) J” TERMINAL“ 


11-1.93, 
Ms 12301 


DTC 64 


(Page 2 of 3) 
THROTTLE POSITION SIGNAL MALFUNCTION 
LT1 ONLY 


Circuit Description: 
The throttle position signal circuit is used by 


the EBTCM to monitor the actual throttle position versus 


desired throttle position to monitor and control engine torque during an ASR event. The throttle position sensor 
module is used to allow EBTCM monitoring of the TP sensor signal without affecting the TP sensor signal to the 


PCM. 
DTC Will Set Whe 


position sensor interface module. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

10. Checks for an open in CKT 1689. 

LL. Checks for TP sensor reference voltage from the 
PCM at the TP sensor interface module connector. 

12. Checks for TP sensor signal voltage on CKT 417A 
at the TP sensor interface module connector. 

13. Checks for an open in TP sensor signal ground 
CKT 470E to the TP sensor interface module 
connector. 

14. Checks for an open in signal ground CKT 1704 to 
the TP sensor interface module connector, 

15. Checks for DTC 64 reset after most system 
components have checked OK 


! The EBTCM is not receiving reference voltage or a TP sensor signal from the throttle 


16. Replaces TP sensor interface module as likely 
cause of DTC reset in Step 15. If the DTC resets 
again, the EBTCM must be concluding there is a 
malfunction present when there is not. 


Diagnostic Aid: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. 
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ABS/ASR SYSTEM 5E2-97 


DTC 64 


{ oiGwosis continueD (Page 2 of 3) 
FROM PREVIOUS PAGE. 


uae THROTTLE POSITION 
IGNITION “OFF.” SIGNAL MALFUNCTION 


DISCONNECT TP SENSOR INTERFACE MODULE. LT1 ONLY 
USING 1 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINAL “8” AND. 

TP SENSOR INTERFACE MODULE CONNECTOR HARNESS TERMINAL “B", USING 
ADAPTER FROM J 35616-A. 

ISITS OHMS OR LESS? 


Yes 
= 
‘* CONNECT! 39200 BETWEEN TP SENSOR INTERFACE MODULE HARNESS CONNECTOR TERMINAL | [REPAIR OPEN 

“D", USING ADAPTER FROM J 35616-A, AND J 39700 TERMINAL “3” (USE DC VOLTS). IN CKT 1689. 

IGNITION “ON.” 

NOTE VOLTAGE. 

ISIT ABOUT 5 VOLTS? 
rr 
YES NO 
—— —— 
‘CONNECT J 39200 BETWEEN TP SENSOR INTERFACE MODULE REPAIR OPEN IN CKTA7AA, 
HARNESS CONNECTOR TERMINAL “E” AND 139700 TERMINAL “3”. 

NOTE VOLTAGE. 
IS 1 ABOUT 0.5 VOLT? 


NITION “OFF.” IR OPEN IN CKT 4170. 
‘CONNECT J 39200 BETWEEN TP SENSOR INTERFACE MODULE 
HARNESS CONNECTOR TERMINALS "E” AND “C”~ 

IGNITION “ON.” 

NOTE VOLTAGE 

IT ABOUT 0.5 VOLTS? 


YES NO 

= — 

© IGNITION “OFF.” REPAIR OPEN IN CKT470E. 

‘© USING 1 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINAL “9” AND TP 
‘SENSOR INTERFACE MODULE HARNESS CONNECTOR TERMINAL “K”, THEN “J”. 
IS ITS OHMS OR LESS FOR BOTH MEASUREMENTS? 


—_—_—————————— 
YES 
= 
‘IGNITION “OFF.” IR OPEN IN CKT 1704, 
© REMOVE J 39700; RECONNECT TP SENSOR INTERFACE MODULE. 
© CLEARDTCs, IGNITION “OFF.” 

DISCONNECT TECH 1, IF CONNECTED. 
@ IGNITION “ON.” 
DOES DTC 64 RESET? 


yes NO 

= — 

© IGNITION “OFF.” NO TROUBLE FOUND; REFER 
REPLACE TP SENSOR INTERFACE MODULE. TO “DIAGNOSTIC AIDS” ON 

‘¢ CLEAR DTCs, IGNITION “OFF.” FACING PAGE. 

© DISCONNECT TECH 1, IF CONNECTED. 

© IGNITION “ON.” 

DOES DTC 64 RESET? 


REPLACE EBTCM. SYSTEM OK. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEARDTCs AND VERIFY PROPER OPERATION. id “oda 
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PCM. 


rocco 


SENSOR REFERENCE 
VOLTAGE 


[ee Paraccry 


SENSOR SIGNAL Caz F4t7c OK BLU. 


[es paroc eux 


1 

1 

1 

1 

1 SENSORGROUND 
. 


THROTTLE 
POSITION 
‘SENSOR 


SENSOR GROUND 
SENSOR SIGNAL 


SENSOR REFERENCE 
‘VOLTAGE 


1688 
yur etu/eck: 
1689 
‘OK GRNWHT 


REFERENCE VOLTAGE [1 | nerenence voutact 


THROTTLE POSITION 
SIGNAL 


GROUND 


SIGNAL GROUND 


SEESA-11 


ay 1704 BLKWHT 


Ro 
cali rovarenat 

ENG1 C100 | G2! ACCELEROMETER 
TOIGN << a\oe— 339 1’ TERMINAL C 


Search VP FUSE BLOCK ea 


IGNITION “ON INPUT [9 |sicnat Ground 


THROTTLE POSITION SENSOR 
INTERFACE MODULE 


DTC 64 


(Page 3 of 3) 
THROTTLE POSITION SIGNAL MALFUNCTION 


LT1 ONLY 
Circuit Description: 

The throttle position signal circuit is used by the EBTCM to monitor the actual throttle position versus 
desired throttle position to monitor and control engine torque during an ASR event. The throttle position sensor 
interface module is used to allow EBTCM monitoring of the TP sensor signal without affecting the TP sensor 
signal to the PCM. 


DTC Will Set When: The EBTCM is not receiving reference voltage or a TP sensor signal from the throttle 
position sensor interface module. 


Checks for a short to B+ in CKT 1704. 
Verifies whether the short to B+ is due to a 
malfunetioning TP sensor interface module. 


DTC Chart Test Description: Number(s) below 21 
refer to circled number(s) on the diagnostic chart. 22. 
17. Determines whether the maifunction is due to a 


18. 
19, 


20. 


short to B+ in the pump motor relay control or 23 


pump motor relay feed circuitry. 

Cheeks for an internal short to B+ in the BPM 
valve relay. 

Checks for an internal short to B+ in the pump 
motor relay. 

With the BPM valve relay and the pump motor 
relay removed, disconnect the BPM valve 
connector. If voltage at either J 39700 terminal 
“5” or “20” is greater than one volt, a short to B+ 
exists in CKT 854 and/or CKT 874. If voltage is 
less than one volt, an internal short to B+ exists 
in the BPM valve 


24. 


Checks TP sensor interface module connector and 
wiring for intermittents. 
Ensures DTC 64 does not reset due to a 
malfunctioning EBTCM. 
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oe = 


@fonewoss comtmueornan | DTC 64 


1 PAGE 1 OF 3 OF THIS DTC CHART. | 


(Page 3 of 3) 

 Conwect 39200 serweEw 38700 THROTILE POSITION SIGNAL 
TERMINALS “5” AND “3” THEN “20” AND “3”. MALFUNCTION 
IS VOLTAGE GREATER THAN ONE VOLT FOR LT1 ONLY 
EITHER MEASUREMENT? 


YES No 


© USING J 39200, MEASURE VOLTA‘ © CONNECT TEST LIGHT (SUCH AS J 34142) TO 
BETWEEN J 39700 TERMINALS “5” (GROUND AND PROBE J 39700 TERMINAL “9”. 
(AND “3”, THEN “20” AND “3”. DOES TEST LIGHT ILLUMINATE BRIGHTLY? 


ves 
= a ee eee EES 
ves No © IGNITION “OFF.” 
Le DISCONNECT TP SENSOR INTERFACE MODULE 
© REMOVE PUMP MOTOR — || REPLACE HARNESS CONNECTOR. 
RELAY. 8PM © WITH TEST LIGHT STILL CONNECTED TO GROUND 
(© USING J 39200, MEASURE VALVE AND J 39700 TERMINAL “9” IGNITION “ON. 
VOLTAGE BETWEEN 139700 || RELAY. OES TEST LIGHT ILLUMINATE BRIGHTLY? 
TERMINALS “5” AND “3”, 
THEN "20" AND "3" 
1S VOLTAGE GREATER THAN VES 
ONE VOLT FOR EITHER ed 
MEASUREMENT? @ INSPECT 10-WAY TP SENSOR: REPLACE TP 
INTERFACE MODULE SENSOR 
HARNESS CONNECTOR FOR | | INTERFACE 
ves NO PHYSICAL DAMAGE WHICH | | MODULE, 
— MAY RESULTIN A SHORT TO 
© DISCONNECT BPMVALVE || REPLACE 8+ WHEN CONNECTED. 
CONNECTOR. PUMP 1S PHYSICAL DAMAGE 
© using 39200, measure || oor EVIDENT? 
VOLTAGE BETWEEN 139700 || RELAY. 
TERMINALS “5” AND “3”, YES 
THEN “20” AND “3”. 
Is VOLTAGE GREATER THAN. a 
GHEVCLTFOR ETHER REPAIR AS REPAIR SHORT TO 
MEASUREMENT? NECESSARY. Be INCKT 1704. 


YES No IGNITION “OFF.” 

= DISCONNECT J 39700 BREAKOUT BOX. 
REPAIR SHORT TO B+ REPLACE 8PM RECONNECT EBTCM CONNECTOR. 

IN CKT 854 OR 874. VALVE, IGNITION “ON.” 

DOES DTC 64 SET? 


REPLACE MALFUNCTION |S, 
EBTCM. INTERMITTENT. 
REFER TO 
“DIAGNOSTIC AIDS" 
(ON FACING PAGE. 
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cbt ge aT terenence vourace 


REFERENCE VOLTAGE GSC LT SLUR: 


i) 
x Coe ayr & [THROTTLE POSITION SIGNAL 


THROTTLE POSITION 
SIGNAL 1689 DK GRNWHT —y 


sigt | 
GROUND 17048 BLKWHT i 4 


SIGNAL GROUND: SEESA-11 


IGNITION “ON” INPUT 1704 BLKWHT—| 9_|SIGNAL GROUND 


Y 
THROTTLE POSTION SENSOR TOIGN TO LATERAL 
ICHFACE MODULO swtrcH ACCELEROMETER 6.23.93 
up FUSE Block TERMINAL "C™ Ms 12407 


DTC 64 


(Page 1 of 3) 
THROTTLE POSITION SIGNAL MALFUNCTION 


LTS ONLY 
Circuit Description: 

‘The throttle position signal circuit is used by the EBTCM to monitor the actual throttle position versus 
desired throttle position to monitor and control engine torque during an ASR event. The throttle position sensor 
module is used to allow EBTCM monitoring of the TP sensor signal without affecting the TP sensor signal to the 
ECM 


DTC Will Set When: The EBTCM is not receiving reference voltage or a TP sensor signal from the throttle 
position sensor interface module 


DTC Chart Test Descriptio 


Number(s) below 5. Checks for proper voltage in CKT 1688 at the 


refer to circled number(s) on the diagnostic chart. EBTCM connection. (This voltage measurement is 

1. Checks for TP sensor-related ECM DTCs. Many of only appropriate when the EBTCM is disconnected 
the same conditions which could cause an ASR from the circuit.) 
DTC 64 will also cause ECM DTCs. The ECM 6. Checks for proper voltage in CKT 1689 at the 
DTCs should be repaired first to eliminate those EBTCM connection. (This voltage measurement is 
malfunctions from affecting the ASR DTC 64 only appropriate when the EBTCM is disconnected 
condition. from the circuit.) 

2. Checks for an lateral accelerometer DTC 75. Since 7. Checks for an additional DTC 64 malfunetion after 
the lateral accelerometer and the TP sensor ground CKT 1704 is repaired. 
interface module share the same ground, a DTC 75 8__Determines if a malfunction found in Step 5 is due 
likely indicates an open in CKT 1704. toa fuse, CKT 339, or CKT 1688, 

3. Checks for a short to ground in CKT 1689. 9 Determines if a malfunction found in Steps 5 and 

4. Checks for a short to ground in CKT 1688. 13 is due to an open in CKT 1688 or a 


malfunctioning TP sensor interface module. 
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ABS/ASR SYSTEM 5E2-101 


DTC 64 


F PCMVECM DTC 21 OR 22 1S SET, USE THE PCM/ECM DIAGNOSTIC CHARTS (Page 1 of 3) 


TO REPAIR THOSE DTCs. THEN, CLEAR PCMVECM AND ASR DTCs. TURN 
IGNITION “OFF,” DISCONNECT TECH 1. 1F CONNECTED. TURN IGNITION THROTTLE POSITION 
“ON.” W ASRDTC64 RESETS, CONTINUE WITH THIS DIAGNOSTIC CHART. SIGNAL MALFUNCTION 


LT5 ONLY 


NOTICE: THROTTLE PLATE MUST BE FULLY 
ISASR OTC TS.AASO SET?: ‘CLOSED WHILE DIAGNOSING THIS DTC. 


IGNITION “OFF.” REPAIR OPEN IN CKT 1708. 
DISCONNECT EBTCM. CLEAR DTCs, IGNITION “OFF.” 
INSTALL J 39700 UNIVERSAL BREAKOUT 80X DISCONNECT TECH 1, IF CONNECTED. 
TO EBTCM HARNESS CONNECTOR ONLY. IGNITION “ON.” 

USING J 39200, MEASURE RESISTANCE DOES DTC 64 RESET? 

BETWEEN J 39700 TERMINALS “8” AND “3”. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


—_——— ey 


YES No 

= — 

© USING 139200, MEASURE RESISTANCE REPAIR SHORT CONTINUE DIAGNOSTICS | | sysTEM 
BETWEEN } 39700 TERMINALS “41” AND "3* TO GROUND AT STEP 3. OK. 
DOES 439200 DISPLAY “OL” (INFINITE)? IN CKT 1689. 


YES NO 
‘CONNECT J 39200 BETWEEN J 39700 REPAIR SHORT 
‘TERMINALS “41” AND “3” (USE DC VOLTS). TO GROUNDIN 
IGNITION “ON.” CKT 1688. 
NOTE VOLTAGE. 

IS IT ABOUT 10 VOLTS? 


7; ————————— ee 


YES 


—— 
© CONNECT) 39200 BETWEEN © IGNITION “OFF. 
339700 TERMINALS “8” AND “3”. ‘© DISCONNECT TP SENSOR INTERFACE MODULE. 
© NOTE VOLTAGE. ‘© CONNECT J 39200 BETWEEN TP SENSOR INTERFACE MODULE 
IS IT ABOUT 9.5 VOLTS? CONNECTOR TERMINAL “A” AND J 39700 TERMINAL “3”. 
IGNITION “ON.” 
NOTE VOLTAGE. 
ISITABOUTB+? 


! CONTINUE DIAGNOSIS | . — 


1 LON NEXT PAGE ' YES NO 
fee a = 
IGNITION “OFF.” REPLACE ENG 1 
© USING J 39200, MEASURE RESISTANCE | | FUSE OR REPAIR 
BETWEEN J 39700 TERMINAL “41” OPENIN CKT 339. 
AND TP SENSOR INTERFACE MODULE 

CONNECTOR TERMINAL “F” 

ISITS OHMS ORLESS? 
1. 
YES No 
= =—_ 
REPLACE TP SENSOR REPAIR OPEN 
INTERFACE MODULE IN CKT 1688. 


Rare 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAROTCS AND VERIFY PROPEROPERATION. 145 12088 
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ecm 


pesecce 
SENSOR REFERENCE 
VOLTAGE [65 P-steccry 
sensorsicnat [ 8-3 [-417¢DkaLU 


sensor crouno  [e-16 }-soea aux 


SENSOR GROUND 


SENSOR SIGNAL 
SENSOR REFERENCE 
‘VOLTAGE 


THROTTLE 
POSITION 
‘SENSOR 


1688 


REFERENCE VOLTAGE 


I urecurux [41] REFERENCE VOLTAGE 


THROTTLE POSITION 
SIGNAL 


1689 
tox deg evur—[ & [THROTTLE POSITION SIGNAL 


GROUND 


SIGNAL GROUND SEESA-11 


IGNITION “ON” INPUT 


THROTTLE POSITION SENSOR TOIGN 
INTERFACE MODULE = SWITCH 
UP FUSE BLOCK 


1704 BLKWHT—{_9_|SIGNAL GROUND 


y 
TO LATERAL 
ACCELEROMETER, 6-23-93 
TERMINAL “C” (MS 12407 


DTC 64 


(Page 2 of 3) 
THROTTLE POSITION SIGNAL MALFUNCTION 
LTS ONLY 


The throttle position signal eircuit is used by the EBTCM to monitor the actual throttle position versus 
desired throttle position to monitor and control engine torque during an ASR event. The throttle position sensor 
interface module is used to allow EBTCM monitoring of the TP sensor signal without affecting the TP sensor 


Circuit Description: 


signal to the ECM. 


DTC Will Set When: The EBTCM is not receiving reference voltage or a TP sensor signal from the throttle 


position sensor interface module. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

10. Cheeks for an open in CKT 1689. 

11. Checks for TP sensor reference voltage from the 
ECM at the TP sensor interface module connector. 

12. Checks for TP sensor signal voltage on CKT 417A 
at the TP sensor interface module connector. 

13. Checks for an open in TP sensor signal ground 
CKT 808F to the TP sensor interface module 
connector. 


14, 


15. 


16. 


Checks for an open in signal ground CKT 1704 to 
the TP sensor interface module connector. 

Cheeks for DTC 64 reset after most system 
components have checked OK. 

Replaces TP sensor interface module as likely 
cause of DTC reset in Step 15. If the DTC resets 
again, the EBTCM must be concluding there is a 
malfunction present when there is not. 


DAVE GRAHAM ING. - 2017 
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GIAGNOSIS CONTINUED DTC 64 


oe PREVIOUS PAGE (Page 2 of 3) 
IGNITION “OFF. THROTTLE POSITION 


DISCONNECT TP SENSOR INTERFACE MODULE. SIGNAL 
USING 1 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINAL “8” AND TP 

SENSOR INTERFACE MODULE HARNESS CONNECTOR TERMINAL “8”, USING MALFUNCTION 
ADAPTER FROM, 35616-A, LT5 ONLY 
ISITS OHMS ORLESS? 

2 


YES NO 


‘CONNECT J 39200 BETWEEN TP SENSOR INTERFACE MODULE HARNESS REPAIR OPEN IN CKT 1689. 


CONNECTOR TERMINAL “OD”, USING ADAPTER FROM J 35616-A, AND. 
439700 TERMINAL “3” (USE DC VOLTS). 

IGNITION “ON.” 

NOTE VOLTAGE. 

ISIT ABOUTS VOLTS? 


—————————):°0—00QQQ0QQ. = 


YES 
— = 
‘© CONNECT J 39200 BETWEEN TP SENSOR INTERFACE MODULE HARNESS IR OPEN IN CKT 416A. 
CONNECTOR TERMINAL “E” AND J 39700 TERMINAL “3”. 
@ NOTE VOLTAGE. 
IS IT ABOUTO.S VOLT? 


— 


Yes 
Us 
IGNITION “OFF.” IR OPEN IN CKT 417A. 
CONNECT J 39200 BETWEEN TP SENSOR INTERFACE MODULE 
HARNESS CONNECTOR TERMINALS "E” AND "C”. 
IGNITION “ON.” 
NOTE VOLTAGE. 
IS IT ABOUTO.S VOLT? 


————————— 
ves 
——— 
© IGNITION “OFF.” IR OPEN IN CKT 808F. 
@ USING J 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINAL “9” AND 
TP SENSOR INTERFACE MODULE HARNESS CONNECTOR TERMINAL “K”. 

ISITS OHMS ORLESS? 


ves 
= 
IGNITION “OFF.” REPAIR OPEN IN CKT 1704. 
REMOVE } 39700; RECONNECT TP SENSOR INTERFACE MODULE. 
CLEAR DTCs, IGNITION “OFF.” 

DISCONNECT TECH 1, IF CONNECTED. 

IGNITION “ON.” 

DOES DTC 64 RESET? 


i — es — 


ves NO 
= ee 
IGNITION “OFF.” NO TROUBLE FOUND; REFER TO 
REPLACE TP SENSOR INTERFACE MODULE. “DIAGNOSTIC AIDS” ON FACING PAGE. 
CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED. 
IGNITION “ON.” 

DOES DTC 64 RESET? 


Ee 


NO 
= 
REPLACE EBTCM. SYSTEM OK 


113.93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12526 
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ECM 


roc----- 
SENSOR REFERENCE 
VOLTAGE [55 F-ateccry 
s 
SENSoRSIGNAL | _8-3 [—~417CDKeLU- 
s 
SENSORGROUND =| 8-16 } 


SENSOR GROUND 


SENSOR SIGNAL 
SENSOR REFERENCE 
VOLTAGE 


$183 
"4168 GRY 


4178 DK BLU 


8088 BLK 


THROTTLE 
POSITION 
‘SENSOR 


REFERENCE VOLTAGE ‘9HR LT BUNELY: 


1688 


UraLUIBLK —[41 | REFERENCE VOLTAGE 


1689 DK GRNWHT 


1689 


THROTTLE POSITION 
SIGNAL 


ox cea 3yur [8 [THROTTLE POSITION siGNAL 


st 


GROUND 17048 BLKWHT —# 


SIGNAL GROUND 
IGNITION “ON” INPUT 


THROTTLE POSITION SENSOR TOIGN 
INTERFACE MODULE 
UP FUSE BLOCK 


708 BLKWHT—] 9 [SIGNAL GROUND 


{G2i c1oo¥ 
339) J" 
SWiTcH <—*\N2—— Ink 


TO LATERAL 
ACCELEROMETER 
TERMINAL "C” 


6.23.93 
Ms 12407 


DTC 64 


(Page 3 of 3) 
THROTTLE POSITION SIGNAL MALFUNCTION 
LTS ONLY 


Circuit Description: 


The throttle position signal circuit is used by the EBTCM to monitor the actual throttle position versus 
desired throttle position to monitor and control engine torque during an ASR event. The throttle position sensor 
interface module is used to allow EBTCM monitoring of the TP sensor signal without affecting the TP sensor 


signal to the ECM. 


DTC Will Set When: The EBTCM is not receiving reference voltage or a TP sensor signal from the throttle 


position sensor interface module. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

17. Determines whether the malfunction is due to a 
short to B+ in the pump motor relay control or 
pump motor relay feed circuitry 

18. Checks for an internal short to B+ in the BPM 
valve relay. 

19. Checks for an internal short to B+ in the pump 
motor relay. 

20. With the BPM valve relay and the pump motor 
relay removed, disconnect the BPM valve 
connector. If voltage at either J 39700 terminal 
“5” or "20" is greater than one volt, a short to B+ 
exists in CKT 854 and/or CKT 874. If voltage is 
less than one volt, an internat short to B+ ex 
in the BPM valve 


21. Checks for a short to B+ in CKT 1704, 

22. Verifies whether the short to B+ is due to a 
malfunctioning TP sensor interface module. 

23. Checks TP sensor interface module connector and 
wiring for intermittent. 

24. Ensures DTC 64 does not reset due to a 
malfunctioning EBTCM. 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction 
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= - 


(@fernewess commie wow} DTC 64 


| PAGE 1 OF 3 OF THIS DTC CHART. 


ROTTLE POSITION SIGNAL 
TGRTION“OFF.” TH 

TERMINALS "5" AND "9" THEN "20" AND "3" MALFUNCTION 

1S VOLTAGE GREATER THAN ONE VOLT FOR LTS ONLY 

EEN MEASURCMENT? 


YES NO 


ad 

‘© REMOVE BPM VALVE RELAY. © IGNITION “ON.” 

© USING 3 39200, MEASURE VOLTAGE © CONNECT TEST LIGHT (SUCH AS J 34142) TO 
BETWEEN J 39700 TERMINALS “5” ‘GROUND AND PROBE J 39700 TERMINAL “9”. 
AND “3”, THEN "20" AND “3”. DOES TEST LIGHT ILLUMINATE BRIGHTLY? 
IS VOLTAGE GREATER THAN ONE 
VOLT FOR EITHER MEASUREMENT? 


ves 


YES ¢ IGNITION “OFF.” 

@ DISCONNECT TP SENSOR INTERFACE MODULE 

© REMOVE PUMP MOTOR REPLACE HARNESS CONNECTOR. 
RELAY. 8PM (@ WITH TEST LIGHT STILL CONNECTED TO GROUND 

© USING) 39200, MEASURE || VALVE AND J 39700 TERMINAL “9” IGNITION “ON.” 
VOLTAGE BETWEEN 1 39700 || RELAY. DOES TEST LIGHT ILLUMINATE BRIGHTLY? 
TERMINALS "5" AND “3”, 
‘THEN "20" AND "3". 
IS VOLTAGE GREATER THAN 
‘ONE VOLT FOR EITHER 
MEASUREMENT? 


‘© INSPECT 10:-WAY TP SENSOR | | REPLACE TP 
INTERFACE MODULE SENSOR 
HARNESS CONNECTORFOR | | INTERFACE 

ves [no | PHYSICALDAMAGE wuicH | | MODULE. 

Cel MAY RESULTIN A SHORTTO 

© DISCONNECT BPM VALVE || REPLACE B+ WHEN CONNECTED. 

CONNECTOR. puna 15 PHYSICAL DAMAGE 

# using 39200, measure _ || MOTOR EVIDENT? 

VOLTAGE BETWEEN 339700 || RELAY. 
TERMINALS "5" AND "3", cr 
THEN “20” AND “3°. 

IS VOLTAGE GREATER THAN = 
OE OLTEOR ER HER REPAIR AS REPAIR SHORT TO 
SRASUREHENT? NECESSARY. B+ INCKT 1706, 


yes No IGNITION “OFF.” 

DISCONNECT J 39700 BREAKOUT BOX. 
REPAIR SHORT TOB+ REPLACE BPM. RECONNECT EBTCM CONNECTOR. 

IN CKT 854 OR B74. VALVE. IGNITION “ON.” 

DOES DTC 64 SET? 


REPLACE MALFUNCTION |S, 
EBTCM. INTERMITTENT. 
REFERTO 
“DIAGNOSTIC AIDS” 
ON FACING PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. ps 19408 
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‘560A WHT 


ADJUSTER ASSEMBLY- 
‘THROTTLE AND CRUISE 
CONTROL CABLES 


[}— 560A WHT —— L mas 5608 WHT 


cata 
[os | aowusren assemary 


PF 
siscannr MOTOR SUPPLY 


561C WHT 


S61AGRY 


S61AGRY 


[5a] aovusTER ASSEMBLY 
[zs] MoroR cRouno! 


5618 WHT 


6-17-93 
MS 12259 


DTC 65 


(Page 1 of 2) 
ADJUSTER ASSEMBLY CIRCUIT MALFUNCTION 


The adjuster assembly circuit provides both power and ground to the adjuster assembly to help control engine 


Circuit Description: 


torque during an ASR event 


DTC Will Set When: IfCKT 560 or CKT 561 are shorted to ground, shorted to B+, shorted to each other, or 


both open at the same time. 


Action Taken: The ASR system will be disabled for the remainder of the ignition cycle and the “SERVICE 


ASR” indicator will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for proper adjuster assembly motor 
winding resistance. It is very important to do the 
“rotate & release” procedure before measuring to 
allow the motor to reach the “home” position. 

2. Checks for a poor power feed to the EBTCM 

through CKT 1242, which may be sensed by the 

EBTCM tobe an open. 

Checks for open(s) in CKT 560B and/or 560C. 

Checks for open(s) in CKT 561B and/or 561C. 

Checks for a short between CKTs 560 and 561 

Checks for short(s) to B+ in CKT 560, 

Repeats “rotate & release” procedure from Step 1 

‘The adjuster assembly resistance should be 0.5-10 

ohms at least once after the “rotate and release” 

procedure. 

8. Sets throttle to a position which enables one of the 
EBTCMs special monitoring systems of the 
adjuster assembly circuits, checking for a DTC 
reset. 


Ranae 


9. Checks wiring and connectors for intermittents 
and/or shorts. Information given under 
“Intermittents and Poor Connections” in 
SECTION 8A-4 details conditions which ean cause 
intermittents and how to identify them. The 
adjuster assembly requires special wiring repair 
procedures. Use only the instructions as shown 
under “Adjuster Assembly Wiring Repair” in this 
section if wiring repairs on the adjuster assembly 
are needed. 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. 

If the “SERVICE ABS,” “SERVICE ASR,” "ABS 
ACTIVE,” “ASR ACTIVE,” and “ASR OFF” indicators 
all come “ON” when the ignition is turned “ON” but do 
not turn “OFF” after a few seconds (bulb check), check 
for a poor connection or an open in ground CKT 1051, 
especially at the connection point to the engine. 


DAVE GRAHAM ING. - 2017 
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ABS/ASR SYSTEM _5E2-107 


_ DTC 65 


DISCONNECT ADJUSTER ASSEMBLY CONNECTOR. (Page 1 of 2) 
DISCONNECT ALL CABLES FROM ADJUSTER ASSEMBLY. ADJUSTER ASSEMBLY 


ROTATE ADJUSTER ASSEMBLY (BY HAND) FULLY, THEN RELEASE AND ALLOW 
TO RETURN TO THE STOP. CIRCUIT MALFUNCTION 
USING J 39200, MEASURE RESISTANCE BETWEEN ADJUSTER ASSEMBLY PIGTAIL 
CONNECTOR TERMINALS “A” AND “8”, USING ADAPTERS FROM J35616-A. 

1S IT0.5-10 OHMS? 


——————————— ns 


ves NO 


= — 

© DISCONNECT EBTCM (AND ADJUSTER (o) © REPEAT “ROTATE AND RELEASE” IN STEP 1 THREE OR 
ASSEMBLY CONNECTOR ONLY IF SENT HERE FOUR MORE TIMES. REPEAT RESISTANCE MEASUREMENT 

FROM STEP 15). EACH TIME AFTER ADJUSTER RETURNS TO STOP. 

INSTALL J 39700 UNIVERSAL BREAKOUT BOX IS RESISTANCE EVER0.5-10 OHMS? 

TO EBTCM HARNESS CONNECTOR ONLY. 

CONNECT UNPOWERED TEST LIGHT 

BETWEEN J 39700 TERMINALS “3” AND ves 

“38”, AND "3" AND "39". — 

DOES BULB GLOW BRIGHTLY BOTH TIMES? © RECONNECT ADJUSTER (@)]* THOROUGHLY Inspect 

ASSEMBLY. ADJUSTER ASSEMBLY 

YES CLEAR DTCs, IGNITION “OFF.” WIRING PIGTAIL, 

—=— (CONNECT TECH 1 WITH MSC. CONNECTOR AND 

IGNITION “ON.” TERMINALS FOR 

© USING J 39200, MEASURE REPAIR SELECT DATA LIST AND. SHORTING OR OPENS. 
RESISTANCE BETWEEN POOR MONITOR THROTTLE ANGLE. REPAIR AS NEEDED, 
ADIUSTERHARNESS powerreen ||, MOwiesrrrece FOLLOWING SPECIAL 
CONNECTOR TERMINAL “A” AND || conoITION |!* ACrreneroRpEDALUNTIL REPA PROCEDURES 
139700 TERMINAL "33" OR "34. || iN CKT 1242. |] AECRLERATOR EDN SHOWN IN “ADJUSTER 
IS ITS OHMS ORLESS? THROTTLEANGLE NA aEStMaLY WIRING 

DOES DTC 65 RESET? REPAIR” IN THIS SECTION. 

IF ALLIS OK WITH 

ves [no] WIRING, ETC., REPLACE 

ed ADJUSTER ASSEMBLY. 

‘© USING J 39200, MEASURE REPAIR 
RESISTANCE BETWEEN OPEN IN 
‘ADJUSTER HARNESS: CKTs 560A, ep 
‘CONNECTOR TERMINAL. 8 Se0F Of SYSTEM OK; RECONNECT | CONTINUE DIAGNOSIS 
AND 139700 iad AND ADJUST CABLES. LATSTEP 2. 
TERMINAL "54" OR “55”. 
SITS OHMS OR LESS? 


No 


YES No 
—— 
‘© USING 1 39200, MEASURE RESISTANCE REPAIR OPEN 
BETWEEN ADJUSTER ASSEMBLY HARNESS IN CKTS 561A, 
CONNECTOR TERMINAL “A” AND “8”. 561B, OR 561C. 
1S ITS OHMS OR LESS? 


NO ves 

te 

© CONNECT J 39200 BETWEEN! 39700 REPAIR SHORT BETWEEN. 
‘TERMINALS "33” AND “3” (USE DC VOLTS). KTS 560 AND 561. 

© IGNITION “ON.” 

© NOTE VOLTAGE. 
ISITABOUTB +? 


NO 
NO} 


F =) a 
| CONTINUE DIAGNOSIS ON NEXTPAGE. | REPAIR SHORT BETWEEN CKTs 560A, 560B OR 560C AND B + 


7-8-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. Ms 12060 
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560A wHT —| 


ADJUSTER ASSEMBLY. 
THROTTLE AND CRUISE 
‘CONTROL CABLES 


cana 
[— s6oa wat —r i It 5608 WHT 


JUSTER ASSEMBLY 
}TOR SUPPLY 


561A GRY 


S61AGRY 


[33] 
seoc wnt {3a 
[s+] 


ADJUSTER ASSEMBLY 


Sasa 
z fs ‘S61CWHT 
cas sétewut [ss] MOTOR GROUND 
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DTC65 


(Page 2 of 2) 
ADJUSTER ASSEMBLY CIRCUIT MALFUNCTION 


‘The adjuster assembly circuit provides both power and ground to the adjuster assembly to help control engine 


Circuit Description: 


torque during an ASR event. 


DTC Will Set When: If CKT 560 or CKT 561 are shorted to ground, shorted to B+, shorted to each other, or 


both open at the same time. 


Action Taken: The ASR system will be disabled for the remainder of the ignition cycle and the "SERVICE 


ASR’ indicator will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to cireled number(s) on the diagnostic chart. 

10. Checks for short(s) to B+ in CKT 561B and/or 
561C. 

11. Checks for short(s) to ground in CKT 560B and/or 
560C. 

12. Checks for short(s) to ground in CKT 561B and/or 
561. 

13. Checks for continued DTC setting after wiring and 
adjuster assembly inspections. 

14. Sets throttle to a position which enables one of the 
EBTCM’s special monitoring systems of the 
adjuster assembly circuits, checking for a DTC 
reset. If the DTC resets, the EBTCM is likely at 
fault. 

15. Checks for shorts to B+ or ground that are 
EBTCM-switched. If you have reached Step 15 for 
a second time after performing checks for EBTCM- 
switched faults, the EBTCM is likely at fault for 
the DTC reset. 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. 

If the “SERVICE ABS,” “SERVICE ASR,” “ABS 
ACTIVE,” “ASR ACTIVE,” and “ASR OFF” indicators 
all come “ON” when the ignition is turned “ON” but do 
not turn “OFF” after a few seconds (bulb check), check 
for a poor connection or an open in ground CKT 1051, 
especially at the connection point to the engine. 
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ae DTC 65 


DIAGNOSIS CONTINUED | 

FROMPREVIOUS PAGE| (Page 2 of 2) 
ADJUSTER ASSEMBLY 
‘© CONNECT J 39200 BETWEEN J 39700 TERMINALS “54” AND “3”. CIRCUIT MALFUNCTION 


© NOTE VOLTAGE. 
IS TABOUTB+? 


YES 


IGNITION “OFF.” REPAIR SHORT TOB + IN CKT 
USING } 39200, MEASURE RESISTANCE BETWEEN J 39700 TERMINALS 561A, 5618, ORSGIC. 
“3” AND "33". 
1S ITS OHMS ORLESS? 


1. 


ves 
= oe 


MEASURE RESISTANCE BETWEEN J 39700 TERMINALS REPAIR SHORT TO GROUND IN 
CKT 560A, 5608, OR 560C. 


ITS OHMS ORLESS? 


YES 


a i 


© IGNITION “OFF.” REPAIR SHORT TO 
REMOVE J 39700. GROUND IN CKTS61C 
RECONNECT ADJUSTER ASSEMBLY AND EBTCM CONNECTORS. AND/OR 5618. 
CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED. 
IGNITION “ON.” 
DOES DTC 65 RESET? 


[xo ] ves 


CONNECT TECH 1 WITH MSC. © REPEAT DIAGNOSTICS BEGINNING 
IGNITION “ON.” AT STEP 2, EXCEPT CONNECT 
‘SELECT DATA LIST, AND MONITOR THROTTLE ANGLE. 139700 TO EBTCM HARNESS: 
‘SLOWLY DEPRESS ACCELERATOR PEDAL UNTIL CONNECTOR AND EBTCM; THIS 
THROTTLE ANGLE HAS PASSED 30 DEGREES. WILL CHECK FOR EBTCM-SWITCHED 
DOES DTC 65 RESET? SHORTS TOB+ OR GROUND. 
REFER TO “EBTCM-SWITCHED 
MALFUNCTIONS" IN THIS SECTION. 
HAVE YOU REPEATED STEPS 3 
THROUGH 13 AS DIRECTED ABOVE, 
AND DID DTC 65 RESET? 


NO TROUBLE FOUND, SEE REPLACE EBTCM 
“DIAGNOSTIC AIDS” ON 
FACING PAGE. 


YES 


a 


REPLACE EBTCM SEE "DIAGNOSTIC 
AIDS” ON FACING 
PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. ines 
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cans 
soon war [a }—seoawat Ti }-9~ ssos wor [a3] aosusten assenmcy 


ADIUSTER ASSEMBLY- — 560¢ WHT 
THROTTLE AND CRUISE 
‘CONTROL CABLES 


MOTOR SUPPLY 


444 
S61AGRY 561A GRY '561C WHT —[5a | ADJUSTER ASSEMBLY 
L serewut—[s5] MOTORGROUND 
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DTC 66 


ADJUSTER ASSEMBLY CONTROL MALFUNCTION 
Circuit Description: 
‘The adjuster assembly circuit provides both power and ground to the adjuster assembly to help control engine 
torque during an ASR event. 


DTC Will Set When: [f (during an ASR event) the EBTCM delivers current greater than 16 amps to the 
adjuster assembly for more than three seconds without the adjuster assembly reaching its desired position. 


DTC Chart Test Descriptio: 


Number(s) below Diagnostic Aids: [t may be helpful to disconnect all 


refer to circled number(s) on the diagnostic chart. cables from the adjuster assembly and move them 
1. Checks to see if ASR DTC 65 is set, since DTC 65 = manually throughout their entire operating range. 
conditions might affect DTC 66. Also check the components to which the cables are 


2. Checks for any mechanical binding of the adjuster attached for binding, 
assembly, attached cables, and components to 
which the cables are attached, which could cause Important 


excessive load on the adjuster assembly. _ © After cables are reconnected to the adjuster 

3. Since DTC 66 only sets during an ASR event, this assembly, perform "Adjustment Procedure- 
check raises the vehicle on a hoist such that the Adjusiar ‘Aapetabiy: = Acctlerdtor and Craise 
rear wheels will spin while the fronts do not, Control Cables” in this section 


inducing the system into attempting ASR control. 
The throttle angle must be greater than 15%, and 
less than 50%, and the system must attempt ASR 
control for greater than 3 seconds to ensure that 
the DTC setting throttle and timing parameters 
are met when checking for a DTC 66 reset. 
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ABS/ASR SYSTEM 5E2-111 


DTC 66 


ADJUSTER ASSEMBLY CONTROL 
MALFUNCTION 


BEFORE BEGINNING TESTING, INSPECT ALL 
ADIUSTER ASSEMBLY CABLES AND LINKAGES TO 
WHICH THEY ATTACH TO ENSURE NO OBVIOUS 
PROBLEMS THAT COULD CAUSE BINDING OR 
STICKING EXIST. 


© ISASRDTC 6S SET? 


© IGNITION “OFF.” REPAIR DTC 65, 
© HAVE ASSISTANT DEPRESS ACCELERATOR PEDAL SMOOTHLY AND 
FULLY TO WIDE OPEN THROTTLE (WOT), THEN SLOWLY RETURN 
‘TO IDLE POSITION WHILE INSPECTING CABLES AND LINKAGES TO 

WHICH THEY ARE ATTACHED FOR SMOOTH OPERATION. 
DO ALL CABLES AND LINKAGES MOVE SMOOTHLY AND EVENLY 


WITH NO BINDING? 


ves 


We 


CLEAR DTC(s), WAIT 15 SECONDS, IGNITION “OFF.” 
RAISE VEHICLE ON HOIST UNTIL WHEELS ARE 
APPROXIMATELY 6” OFF FLOOR. 

CONNECT TECH 1 WITH ECM PLUS CARTRIDGE. 
‘START ENGINE. 

‘SELECT TECH 1 DATA LIST AND MONITOR THROTTLE 
ANGLE. 

APPLY BRAKES. 

PUT VEHICLE IN GEAR. 

RELEASE BRAKES (AND CLUTCH, IF MANUAL TRANS). 
DEPRESS AND HOLD ACCELERATOR PEDAL AT A 
‘THROTTLE ANGLE BETWEEN 15% AND 45% FORNO 
LESS THAN FOUR SECONDS, THEN RELEASE, 

DOES DTC 66 RESET? 


REPLACE ADJUSTER ASSEMBLY. 


No 


REPAIR LINKAGES AND/OR REPLACE CABLES, 
AND/OR REPAIR OR REPLACE COMPONENTS 
‘AS NEEDED TO RESTORE SMOOTH 
‘OPERATION. 


IMPORTANT: _ AFTER CABLES ARE 
REATTACHED TO THE ADJUSTER ASSEMBLY 
‘OR COMPONENTS, OR AFTER CABLES ARE 
REPLACED, PERFORM “ADJUSTMENT 
PROCEDURE - ADJUSTER ASSEMBLY- 
‘THROTTLE AND CRUISE CONTROL CABLES,” 
IN THIS SECTION. 


IF A NEW TP SENSOR OR THROTTLE BODY IS 
INSTALLED, BE SURE TO PERFORM “TP 
SENSOR LEARN PROCEDURE” IN THIS 
SECTION. 


NO TROUBLE FOUND, 
SEE “DIAGNOSTIC AIDS” 
ON FACING PAGE. 


6-17-93 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. (Ms 12061 
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BPM VALVE ASSEMBLY NUT 10 N-m (891. in.) 


‘ABS/ASR WIRING HARNESS REAR STORAGE COMPARTMENT - LH 


EBTCM EBTCM SUPPORT 95 6726-561 


DTC71 
EBTCM INTERNAL MALFUNCTION 
Circuit Description: 


The EBTCM performs various diagnostic checks on itself. If it finds a malfunction, DTC 71 will set. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for good connections from the harness to 
the EBTCM itself. 

2. Checks to see if the malfunction was false. If DTC 
71 resets, replace the EBTCM. 
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DTc71 


EBTCM INTERNAL 
MALFUNCTION 


IGNITION “OFF.” 
CHECK EBTCM CONNECTOR CAREFULLY TO ENSURE GOOD 
ELECTRICAL CONTACT AT ALL TERMINALS, AND THAT 
‘CONNECTOR IS PROPERLY RETAINED WHEN CONNECTED. 
IS POOR CONNECTION EVIDENT? 


NO 


aie ees et 


© CLEARDTCS, IGNITION “OFF.” 
© DISCONNECT TECH 1, IF CONNECTED. 
© IGNITION “ON.” 

DOES DTC 71 RESET? 


REPAIR TERMINAL(S), CONNECTOR OR 
CONNECTOR RETENTION AS NECESSARY. 
REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 84-4 TO 


HELP IDENTIFY POOR CONNECTIONS. 


YES 


REPLACE EBTCM. NO TROUBLE FOUND; SEE “DIAGNOSTIC 
AIDS” ON FACING PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEARDTC(s) AND VERIFY PROPER OPERATION. 11-493. 
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SE2-114 ABS/ASR SYSTEM 


DATA LINK CONNECTOR 


$222 <4 roa 
TOCCM <— 800 TAN 800 TAN —{ E +800 TAN —{ K }— 800 TAN 


490 
SEE BA-50 


(ON SOME EARLY MODELS CKT 800 MAY BE 1061 ORN/BLK) 


DTC72 
SERIAL DATA LINE MALFUNCTION 
Circuit Description: 


The serial data link is an asynchronous link operating at 8192 bits per second. 


DTC Will Set When: The EBTCM detects three consecutive serial data line messages that are ignored due to 
errors in the transmission. 


Action Taken: The “SERVICE ASR” indicator will be “ON.” 


DTC Chart Test Description: Number(s) below Diagnostic Aids: The malfunction may be 
refer to circled number(s) on the diagnostic chart. intermittent. Try performing the tests shown while 
1. Checks to see if the off-board device can wiring and connectors; this can often cause 
communicate with the EBTCM. CCM DTC display _the malfunction to appear. 
mode can also be used to communicate to the CCM DTC 41 will likely be set along with this 
EBTCM. Refer to “Display ABS/ASR DTCs” in DTC if the malfunction is a short to ground or B+ on 
SECTION 8D for details. If the CCM cannot the serial data circuit. 


communicate with the EBTCM, it will display If ABS/ASR DTC 72 is set and CCM DTC 41 is not, 
“Err” when the EBTCM is selected for DTC the malfunction is likely to be an open between the 
display. EBTCM and the CCM. 
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DTC 72 


SERIAL DATA LINE 
MALFUNCTION 


IGNITION “OFF.” 
INSTALL OFF-BOARD DEVICE. 
IGNITION “ON.” 

ATTEMPT TO ESTABLISH 
COMMUNICATIONS WITH THE ESTCM; 
CAN YOU COMMUNICATE WITH IT? 


—- 
ENSURE THERE ARE NO OPENS IN SERIAL DATA LINE BETWEEN DLC NO TROUBLE FOUND; SEE “DIAGNOSTIC 
‘TERMINAL "M” AND THE ECM AND PCM. IF NO OPENS ARE EVIDENT, GO AIDS” ON FACING PAGE. 

‘TO SECTION 8A-50 TO DIAGNOSE SERIAL DATA LINE MALFUNCTION. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY OPERATION. 
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5E2-116 ABS/ASR SYSTEM 


“PCM (VINP) 
ECM (VIN) 
{ASR TIMING } ro 
RETARD: O 1687 GRY/BLK — 0 + — 1687 GRY/eLK —{ $ |— 1687 GRYALK ‘TIMING RETARD 

u ‘SIGNAL cis6 


SIGNAL 


TERMINAL “C-12" FOR LT1 (VIN P) 
TERMINAL “A-15” FORLTS (VINJ) 


111.93 
MS 12302 


DTC 73 
SPARK RETARD MONITORING MALFUNCTION 
Circuit Description: 


The EBTCM, upon sensing the need for ASR intervention, requests spark retard from the ECM (VIN J) or 
PCM (VIN P) by supplying B + to CKT 1687 


DTC Will Set When: The EBTCM senses an open, short to B+, or short to ground on CKT 1687. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: It is very important that a 


refer to circled number(s) on the diagnostic chart. thorough inspection of the wiring and connectors be 
1. Checks for a short to B+ on CKT 1687. performed. Failure to carefully and fully inspect 
2. Checks for a short to ground on CKT 1687. wiring and connectors may result in misdiagnosis, 
3. Checks CKT 1687 and internal ECM (VIN J) or causing part replacement with reappearance of the 
PCM (VIN P) circuitry for proper resistance. malfunction. 
4. Checks for DTC reset after the rest of the system 
has checked OK. 


5. Checks if a malfunction found in Step 3 is due to an 
open in CKT 1687 or an internally-malfunctioning 
ECM (VIN J) or PCM (VIN P). 
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ABS/ASR SYSTEM 5E2-117 


DTC 73 


SPARK RETARD MONITORING 
MALFUNCTION 


IGNITION “OFF.” 
DISCONNECT EBTCM. 

INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM AND. 
EBTCM HARNESS CONNECTOR. 

CONNECT J 39200 BETWEEN J 39700 TERMINALS “6” AND 
IGNITION “ON.” 

NOTE VOLTAGE. 

IST ABOUTB +? 


NO 


we 


IGNITION “OFF” REPAIR SHORT TO B+ IN CKT 1687; REFER 
© USING 139200, MEASURE RESISTANCE TO "EBTCM - SWITCHED MALFUNCTIONS” 

BETWEEN J 39700 TERMINALS “6” AND “3”. IN THIS SECTION. 

ISITS OHMS ORLESS? 


© IGNITION “OFF.” REPAIR SHORT TO GROUND IN CKT 1687; 
DISCONNECT J 39700 FROM EBTCM ONLY; REFER TO “EBTCM- SWITCHED 
LEAVE CONNECTED TO HARNESS. MALFUNCTIONS" IN THIS SECTION. 

© IGNITION “ON.” 

‘© USING 139200, MEASURE RESISTANCE BETWEEN 
139700 TERMINALS “6” AND “3”. 
1S IT ABOUT 3000 OHMS? 


ves No 


im eae ee 


IGNITION “OFF.” © IGNITION “OFF.” 

REMOVE J 39700. © DISCONNECT CONNECTOR “A” FROM 
RECONNECT EBTCM. ECM, (LTS) OR PCM (LT1). 

‘CLEAR DTC{s), IGNITION “OFF.” ‘© USING 139200, MEASURE RESISTANCE 
DISCONNECT TECH 1, IF CONNECTED. BETWEEN J 38700 TERMINAL “6” AND 
IGNITION “ON.” PCM/ECM CONNECTOR TERMINAL 
DOES DTC 73 RESET? “C-12" (LT1) OR “A-15” (LTS), USING 
ADAPTER FROMJ 35616-A. 

ISITS OHMS OR LESS? 


No 


a 


NO TROUBLE FOUND; REPAIR OPEN REPLACE ECM, 
SEE “DIAGNOSTIC AIDS” IN CKT 1687. (LTs)ORPCM 
(ON FACING PAGE. Tn, 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. wstoss 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 
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JOAMP 5034 


ra 


SEESA-11 


439 PNK cp 439 PNK 


Ld 


ENG? 


REFER TO 
SECTION 8A-11 


ras 


[7] 1cwmion “on nour 


10510 ex —f 3 | EBTcM GROUND 


en BLK LAT 1051 BK 
C155 


= 6106 
REFERTO 
SECTION 80-14 


10518 BLK EBTCM GROUND 


10516 BLK { 52 | etc GROUND 


REFERTO 
SECTION BA-14 


DTC 74 
LOW VOLTAGE 


The EBTCM, requires a certain minimum voltage to operate properly. It monitors the ignition feed circuit to 


Circuit Description: 


determine if voltage falls below a minimum level. 


DTC Will Set When: The EBTCM operating voltage falls below 9.0 volts. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks that ENG2 fuse feeding the EBTCM 
ignition circuit is good. 

2. Measures for appropriate voltage from the EBTCM 
ignition circuit, using each of the three EBTCM 
ground lines to complete the circuit. 

3. Checks EBTCM connector terminals for good 
contact, i.e. not spread open, backed out of 
connector, corroded, ete. 

4. Checks EBTCM connector for good retention to 
EBTCM when installed. 


5. Checks for DTC reset after other portions of the 
system have tested as OK. 

6. Determines if a malfunction found in Step 2 is due 
to an open or poor connection in the EBTCM 
ignition feed CKT 439, or poor ground(s) in CKT 
1051. 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ABS/ASR SYSTEM _5E2-119 


GEFORE BEGINNING TESTING, ENSURE THAT BATTERY IS DTC 74 
FULLY CHARGED, AND THAT CHARGING SYSTEM IS 

OPERATING PROPERLY IF DISCHARGED BATTERY IS 
NOTED. REFER TO SECTION 601 FOR BATTERY Low VOLTAGE 
INFORMATION AND/OR SECTION 6D3 FOR CHARGING 
SYSTEM INFORMATION. 


‘© ENSURE ENG 2 FUSE IS GOOD. 
© IGNITION “ON.” 
DOES ENG 2 FUSE BLOW? 


IGNITION “OFF.” REPAIR SHORT TO 
DISCONNECT EBTCM. GROUND IN CKT 439. 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM AND EBTCM 
HARNESS CONNECTOR. 
IGNITION “ON.” 
CONNECT 39200 BETWEEN J 39700 TERMINAL PAIRS LISTED BELOW. 
NOTE VOLTAGE FOR EACH CHECK. 
139700 TERMINALS 

TAND3 

1AND37 

1 AND 52 
WAS ANY VOLTAGE MEASUREMENT LESS THAN 9 VOLTS? 


NO. 
I 
‘© IGNITION “OFF.” © CONNECT J 39200 BETWEEN J 39700 


© DISCONNECT EBTCM HARNESS CONNECTOR FROM J 39700. TERMINAL “1” AND A KNOWN GOOD 
© CHECK EBTCM HARNESS CONNECTOR CAREFULLY TO ENSURE CHASSIS GROUND. 
GOOD ELECTRICAL CONTACT AT ALL TERMINALS, ESPECIALLY IS VOLTAGE MEASUREMENT LESS. 
TERMINALS "1", "3", "377, AND “52”. THAN 9 VOLTS? 
IS ALL OK WITH TERMINALS? 


ee 


ves No 


I J 


© REMOVE 39700. REPAIR/REPLACE REPAIR OPEN OR REPAIR OPEN 

© RECONNECT EBTCM. TERMINALS AND/OR POOR GROUND IN ORPOOR 
DOES CONNECTOR SEEM TO BE CONNECTOR AS CKT 1051 AT CONNECTION 
PROPERLY RETAINED TO EBTCM. NECESSARY. REFER TO TERMINAL(S) “3”, IN CKT 439, 
WHEN CONNECTED? “REPAIR PROCEDURES” IN 7377, OR "S27 AS 


Renee SECTION 84-5. NEEDED. 


VES No 
i I 
CLEAR DTCs, IGNITION “OFF.” REPLACE WIRING HARNESS 
DISCONNECT TECH 1, IF CONNECTED. OR EBTCM AS NEEDED TO 
IGNITION “ON.” OBTAIN PROPER 

DOES DTC 74 RESET? CONNECTOR RETENTION. 


ves No 
pe 


REPLACE EBTCM. NO TROUBLE FOUND; SEE “DIAGNOSTIC AIDS” 
(ON FACING PAGE. 


8-24-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12066 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


5E2-120 ABS/ASR SYSTEM 


rot 
bo 


LATERAL ACCELEROMETER Som 


TO THROTTLE POSITION 


SENSORINTERFACE MODULE <— 1704 BLKwHT —! 


\ 
1708 BLKWHT [zm sixwar 


LATERAL ACCELEROMETER 
SUPPLY VOLTAGE 


SIGNAL 


[of tase crenwaux Pv} 1230 cra fe J r33ecrcnwaux [76 | tatenat accetenomeren 
f 
H 


[9 | sicnat GRouND 


1704 1708 
C400 BLKWHT BLKWHT 


9$6727-561 


DTC75 


(Page 1 of 2) 
LATERAL ACCELEROMETER CIRCUIT MALFUNCTION 


The lateral accelerometer circuitry provides a signal to the EBTCM which reflects the severity of a vehicle 
turn, i.e. the “yaw” forces on the vehicle. The EBTCM uses this information to modify the control of the rear 
wheel brakes, to help prevent loss of control in a turn due to light brake pedal application at speeds above 50 km/h 


Circuit Descrip' 


(30 mph). 


DTC Will Set When: The EBTCM senses the lateral accelerometer voltage to be out of its permissible range 


due to an electrical wiring malfunction. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for an ASR DTC 64, which, along with a 
DTC 75, likely indicates an open in CKT 1704. 

2. Checks for short to B+ on CKT 1338. The lateral 
accelerometer should also be replaced if this 
condition is found, since it will be damaged by the 
malfunction. 

3. Cheeks for short to B+ on CKT 1337. The lateral 

accelerometer should also be replaced if this 

condition is found, since it will be damaged by the 
malfunction. 

Checks for a short to ground in CKT 1338. 

Checks for a short to ground in CKT 1337. 

Checks for an appropriate supply voltage to the 

accelerometer from the EBTCM, using the 

EBTCM supply and ground terminals. If either is 

malfunctioning, the supply voltage will not be 

present; the EBTCM should be replaced. 


Pe 


7. Ensures the lateral accelerometer is not internally 
shorted to ground 

8. Checks for a DIC 75 reset after DTC 64 conditions 
are repaired. 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. 

All tests using J 39700 Universal Breakout Box 
terminal "3” are using that terminal as ground. These 
tests, of course, assume that the ground CKT 1051 at 
terminal "3” is good. 
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ABS/ASR SYSTEM 5E2-121 


DTC75 


1S OTC64 ALSO SET? (Page 1 of 2) 
LATERAL ACCELEROMETER 
ut} CIRCUIT MALFUNCTION 


‘© IGNITION “OFF.” REPAIR DTC 64 CONDITION. 
DISCONNECT EBTCM. CLEAR DTCs, IGNITION “OFF.” 
INSTALL J 39700 UNIVERSAL BREAKOUT BOX TO EBTCM DISCONNECT TECH 1, IF CONNECTED. 
AND EBTCM HARNESS CONNECTOR. IGNITION “ON.” 

CONNECT J 39200 BETWEEN J 39700 TERMINALS "26" DOES DTC 75 RESET? 

AND "3". 
IGNITION “ON.” 
NOTE VOLTAGE. 
ISITABOUTB +? 


SYSTEM OK. CONTINUE DIAGNOSTICS 
—Eeea ATSTEP2. 


No ves 
=o i 
© CONNECT J 39200 BETWEEN J 39700 TERMINALS “15” AND “3”. | | @ REPAIR SHORT TO B+ IN CKT 1338; REFER TO “EBTCM 
© NOTE VOLTAGE. = SWITCHED MALFUNCTIONS” IN THIS SECTION. 
ISIT ABOUT B+? REPLACE LATERAL ACCELEROMETER. 


Yes 
= 
© IGNITION “OFF,” DISCONNECT LATERAL ACCELEROMETER. (© REPAIR SHORT TO B+ IN CKT 1337; REFER TO "EBTCM 
© DISCONNECT J 39700 FROM EBTCM; LEAVE CONNECTED TO ~ SWITCHED MALFUNCTIONS” IN THIS SECTION. 
HARNESS. REPLACE LATERAL ACCELEROMETER. 
‘© USING 1 39200, MEASURE RESISTANCE BETWEEN J 39700 
TERMINALS “26” AND "3". 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


Yes 

= 

© USING 1 39200, MEASURE RESISTANCE BETWEEN REPAIR SHORT TO GROUND IN CKT 1338. 
139700 TERMINALS “15” AND “3”. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES 
— 

RECONNECT LATERAL ACCELEROMETER. REPAIR SHORT TO GROUND IN CKT 1337. 
CONNECT J 39700 TO EBTCM; LEAVE CONNECTED TO HARNESS. 
CONNECT J 39200 TO J 39700 TERMINALS “15” AND "9" (USE 
DCvoLTs). 

IGNITION “ON.” 

NOTE VOLTAGE. 

IS IT ABOUTS VOLTS? 


ie [no] 


IGNITION “OFF,” DISCONNECT LATERAL ACCELEROMETER. DIAGNOSIS CONTINUED | 
CONNECT J 39200 TO J 39700 TERMINALS “15” AND “9” ON NEXT PAGE. | 
(USE DC VOLTS). s 
IGNITION “ON.” 
NOTE VOLTAGE. 
(SIT ABOUT 5 VOLTS? 


a EN 


REPLACE LATERAL ACCELEROMETER. REPLACE EBTCM. 11-11-93, 
‘MS 12067 
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ro H LATERAL ACCELEROMETER 
[ev [A F227 orem ir 1 sas7 crvmux Ps f- 1997 onvinux LATERAL acceLER 


C270 


Te} tazecrcaneux Py Fase rcewerx 


1338 LT GRWeLK —{ 26 | LATERAL ACCELEROMETER 


FETE} vrocsuemer [ep roca op, 


H 
[_¢ | sicnat crouno 
17041708 
BLKWHT BLKWHT 


Lea cai3 
ToTHROTTLE PosTION 4 
SENSOR INTERFACE MODULE <—— 17048LK WHT —! 


DTC75 


(Page 2 of 2) 
7 LATERAL ACCELEROMETER CIRCUIT MALFUNCTION 
Circuit Description: 

The lateral accelerometer circuitry provides a signal to the EBTCM which reflects the severity of a vehicle 
turn, i.e. the “yaw” forces on the vehicle. The EBTCM uses this information to modify the control of the rear 
wheel brakes, to help prevent loss of control in a turn due to light brake pedal application at speeds above 50 km/h 
(30 mph). 


€209 cao0 


LATERAL ACCELEROMETER 


6-17-93 
95 6727-561 


DTC Will Set When: The EBTCM senses the lateral accelerometer voltage to be out of its permissible range 


due to an electrical wiring malfunction. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

9. Checks for correet vehicle-stationary (no yaw) 
signal from the lateral accelerometer. 

10. Checks for DTC reset after most other portions of 
the system have checked as OK. 

11. Replaces lateral accelerometer first as likely cause 
of DTC reset in Step 8. If DTC 75 resets after 
lateral accelerometer replacement, the EBTCM 
must be interpreting a malfunction condition 
when none exists. 

12. Checks for an appropriate supply voltage to the 
accelerometer from the EBTCM through CKTs 
1337 and 1704. 

13. Determines if a malfunction found in Step 11 is 
due to an open in CKT 1337 or an open in CKT 
1704 from the lateral accelerometer harness 
connector up to the CKT 1704 splice to the throttle 
position sensor interface module. 


14. Determines if a malfunction found in Step 11 is 
due to an open in CKT 1338 or a malfunctioning 
lateral accelerometer. 

18. Isolates CKT(s) 1337 and 1338 to determine if the 
lateral accelerometer is malfunctioning, or a short 
exists between CKT(s) 1337 and 1338, 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. 

All tests using J 39700 Universal Breakout Box 
terminal "3” are using that terminal as ground. These 
tests, of course, assume that the ground CKT 1051 at 
terminal “3” is good. 
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| DIAGNOSIS CONTINUED 
{FROM PREVIOUS PAGE. ! 


CONNECT J 39200 BETWEEN 139700 
TERMINALS "26" AND “9”. 

NOTE VOLTAGE. 

1S1T2.7-2.9 VOLTS? 


ves 
isd 


ABS/ASR SYSTEM _5E2-123 


DTC75 


(Page 2 of 2) 
LATERAL ACCELEROMETER 
CIRCUIT MALFUNCTION 


NO 


a 


IGNITION “OFF.” 

REMOVE 139700. 

RECONNECT EBTCM. 

CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED. 
IGNITION “ON.” 

DOES DTC 75 RESET? 


© IGNITION “OFF.” 
DISCONNECT LATERAL ACCELEROMETER. 
CONNECT J 39200 BETWEEN ACCELEROMETER 
HARNESS CONNECTOR TERMINALS “A” AND 
“C", USING ADAPTERS FROM J 35616-A. 
IGNITION “ON.” 
NOTE VOLTAGE. 
IST ABOUTS VOLTS? 


YES 


1 


NO YES 


wed 


IGNITION “OFF.” 
REPLACE LATERAL 
ACCELEROMETER. 
CLEAR DTCs, IGNITION 
“OFF.” 

DISCONNECT TECH 1, 
IF CONNECTED. 
IGNITION “ON.” 
DOES DTC 75 RESET? 


NO TROUBLE 
FOUND; SEE 
“DIAGNOSTIC 
AIDS” ON 
FACING PAGE. 


© CONNECT 39200 
BETWEEN HARNESS 
CONNECTOR TERMINAL 
“A” AND AGOOD 
CHASSIS GROUND. 
NOTE VOLTAGE. 

ISIT ABOUTS VOLTS? 


ves 


IGNITION “OFF.” 
USING 139200, 
MEASURE RESISTANCE. 
BETWEEN J 39700 
‘TERMINAL “26” AND 
ACCELEROMETER 
HARNESS CONNECTOR 
TERMINAL "B”. 

IS ITS OHMS ORLESS? 


mi 


REPLACE EBTCM. SYSTEM OK. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 


REPAIR OPEN IN 
CKT 1704 FROM. 


REPAIR OPEN 
IN CKT 1337, 


REPAIR OPEN 
IN CKT 1338, 


CONNECTOR 


TO SPLICE. 


‘enna (J oscomecreore. 
© USING J 39200, MEASURE 
nenstaneloeTween 970 
(INFINITE)? 


REPAIR SHORT 
BETWEEN CKT(s) 
1337 AND 1338, 


REPLACE 
LATERAL 
ACCELEROMETER. 


11.11.93 
Ms 12260 
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[5v[& 1337 onvimx Pa J 1337 onvix fc J 1337 crv 


LATERAL ACCELEROMETER o209 


TO THROTTLE POSITION 


SENSOR INTERFACE MODULE ~<— 1704 BLKWHT —! 


LATERAL ACCELEROMETER 
‘SUPPLY VOLTAGE 


a 
aa cats 


986727-561 


DTC 76 


(Page 1 of 2) 
LATERAL ACCELEROMETER SIGNAL OUT OF RANGE 


Circuit Description: 


‘The lateral accelerometer circuitry provides a signal tothe EBTCM which reflects the severity of a vehicle 
turn, ie. the "yaw” forces on the vehicle. The EBTCM uses this information to modify the control of the rear 
wheel brakes, to help prevent loss of control in a turn due to light brake pedal application at speeds above 50 km/h 


(30 mph). 


DTC Will Set When: The lateral accelerometer signal is out of range for 7.5 minutes or more. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks if another ABS/ASR system DTC may be 
causing the DTC 76 to set. 

2. Checks for appropriate signal voltage at a 0g (no- 
turn, stationary) condition. 

3. Checks for appropriate signal voltage for a full- 
scale right-hand turn. The full-scale left turn is 
simulated by the left side of the lateral 
accelerometer being exposed to the 1g force of 
gravity. 

4. Repairs other ABS/ASR DTC malfunctions that 
may affect DTC 76, then checks for DTC 76 reset. 

5. Checks wiring and connectors for intermittents 
and/or shorts. 

6. Checks for DTC 76 reset after lateral 
accelerometer is replaced; lateral accelerometer is 
causing the malfunction noted in Step 2, since 
DTC 75 would identify other malfunctions that 
could cause Step 2 to measure incorrectly, and the 
existence of DTC 75 was eliminated in Step 1. If 
DTC 76 resets after lateral accelerometer 
replacement, the EBTCM is interpreting a 
malfunction when it should not be. 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. 

It is possible that the customer may complain of 
pedal pulsation during normal straight-line braking if 
the lateral accelerometer has failed 
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ABS/ASR SYSTEM 5E2-125 


1S DTC71 AND/OR DTC 75 SET? 


NO 


IGNITION “OFF.” 
INSTALL TECH 1 WITH MSC. 

IGNITION “ON.” 

MONITOR LATERAL ACCELEROMETER VOLTAGE. 
NOTE VOLTAGE. 


DTC 76 


(Page 1 of 2) 
LATERAL ACCELEROMETER 
SIGNAL OUT OF RANGE 


REPAIR DTC 71 AND/OR DTC 75 CONDITION. 
CLEAR DTCs, IGNITION “OFF.” 

DISCONNECT TECH 1, If CONNECTED. 

ROAD TEST VEHICLE FOR AT LEAST 8 MINUTES, 
REACHING AT LEAST 25 Km/h (15 MPH). 


1517 2.7-2.9 VOLTS? DOES DTC 76 RESET? 


NO No 

= es - 

© CHECK ALL WIRING | RETURN TO SYSTEM OK. 
CONNECTORS AND. | DIAGNOSTICS AT STEP 2. 
TERMINALS & 
THOROUGHLY FOR 
INTERMITTENTS OR 
CORROSION. REFER TO 
“INTERMITTENTS AND 
POOR CONNECTIONS” IN 
SECTION BA-4, 
IS ALLOK WITH 
CONNECTIONS AND. 
WIRING? 


IGNITION “OFF.” 

REMOVE LATERAL 
ACCELEROMETER RETAINING 
BOLTS. 

‘TURN ACCELEROMETER ON ITS 
SIDE, SUCH THAT THE LEFT SIDE 
IS FACING STRAIGHT DOWN. 
IGNITION “ON.” 

NOTE VOLTAGE ON TECH 1, 
ISIT 1.0- 1.3 VOLTS? 


No YES NO 
= 

REPLACE 
LATERAL 
‘ACCELER- 
OMETER. 


IGNITION “OFF.” 
REPLACE LATERAL, 
ACCELEROMETER. 
CLEAR DTCs, IGNITION 
“OFF.” 

DISCONNECT TECH 1, 1F 
‘CONNECTED. 

IGNITION “ON.” 

LEAVE IGNITION “ON* 
FOR ATLEAST 
MINUTES TO ALLOW 
DTCTO RESET. 

DOES DTC 76 RESET? 


REPAIR WIRING AND/OR 
CONNECTIONS AS NEEDED; 
REFER TO “REPAIR PROCEDURES” 
IN SECTION 84-5. 


| CONTINUE 
| DIAGNOSIS ON 
[NEXT PAGE. 


No 
foo _— 
{CONTINUE SYSTEMOK. 

| DIAGNOSIS AT STEP 


1.8 ON NEXT PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. 
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LATERAL ACCELEROMETER 
SUPPLY VOLTAGE 


[=v] Fe 1337 orvmux fn 1337 orvux Po F1337 crv 


| [& }1338tr crwerx 1338 ct Grwmaix -[ ¢ fr 1338 L7 Grex [26 | LATERAL ACCELEROMETER 
vs 
PRT c }-1708 aLkwat +E 1708 BLKAWHT 


‘SIGNAL 
LATERAL ACCELEROMETER bt 


tL [9 | sicna: crounp 
i 

0 17081708 
£400 SLKWHT BLKWHT 


8 
TO THROTTLE POSITION 7, 


SENSOR INTERFACE MODULE ~*— 1704 BLKAWHT —! 


DTC 76 


(Page 2 of 2) A 
LATERAL ACCELEROMETER SIGNAL OUT OF RANGE 
Circuit Description: 
‘The lateral accelerometer circuitry provides a signal to the EBTCM which reflects the severity of a vehicle 
turn, i.e. the “yaw” forces on the vehicle, The EBTCM uses this information to modify the control of the rear 
wheel brakes, to help prevent loss of control in a turn due to light brake pedal application at speeds above 50 km/h 


6-17-93 
98 6727-561 


(30 mph). 


DTC Will Set When: The lateral accelerometer signal is out of range for 7.5 minutes or more. 


DTC Chart Test Descrip' Number(s) below 

refer to circled number(s) on the diagnostic chart. 

7. Checks for appropriate signal voltage for a full- 
scale left-hand turn. The full-scale right turn is 
simulated by the right side of the lateral 
accelerometer being exposed to the 1g force of 
gravity. 

8. Checks for DTC reset after most other portions of 
the system have checked as OK. 

9. Checks for the lateral accelerometer causing the 
Step 5 DTC reset, using the Tech 1 snapshot 
feature. In snapshot mode, the Tech 1 will trigger 
if the lateral accelerometer suddenly changes 
signal greater than high and low calibrated 
parameters. It is important when road-testing not 
to make any SEVERE directional changes that 
might incorrectly cause the Tech 1 to trigger by 
“spiking” the lateral accelerometer signal. 


10. Checks if lateral accelerometer was replaced in 
Step 6. If so, the EBTCM is at fault. If not, the 
lateral accelerometer may be faulty and should be 
replaced before continuing with diagnosis. 

11. Road tests to check for continuing DTC 76 reset. If 
DTC 76 resets, the EBTCM is interpreting a 
malfunction when it should not be. 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed. Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. 

It is possible that the customer may complain of 
pedal pulsation during normal light straight-line 
braking if the lateral accelerometer has failed. 
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FoGNosis CONTINUED | DTC 76 

imowmenousrnr._t (Page 2 of 2) 

QJ tunwaccetenowerensucn rat wont LATERAL ACCELEROMETER: 
SIDE FACING STRAIGHT DOWN. SIGNAL OUT OF RANGE 

NOTE VOLTAGE ON TECH 1. 

ISIT4.1-4.4 VOLTS? 


No 


i ne nt 


IGNITION “OFF. REPLACE LATERAL 
‘SECURE ACCELEROMETER WITH RETAINING ACCELEROMETER. 
BOLTS. 

CLEAR DTCs, IGNITION “OFF.” 

DISCONNECT TECH 1, IF CONNECTED. 

ROAD TEST VEHICLE FOR ATLEAST 8 MINUTES, 
REACHING AT LEAST 25 km/h (15 MPH). 

DOES DTC 76 RESET? 


So 


YES 


we 


CLEAR OTCs. NO TROUBLE FOUND; 
SET TECH 1 AUTO SNAPSHOT MODE. ‘SEE "DIAGNOSTIC AIDS” 
ROAD TEST VEHICLE REACHING AT LEAST 25 ON FACING PAGE, 

kavh (15 MPH). 


DID TECH 1 TRIGGER DUE TO LATERAL 
ACCELEROMETER? 


-— 


YES No 


(| 
WAS LATERAL ACCELEROMETER 
REPLACED IN STEP 67 REPLACE EBTCM. 


IGNITION “OFF.” 
REPLACE LATERAL ACCELEROMETER. REPLACE EBTCM, 
CLEAR DTCs, IGNITION “OFF.” 

DISCONNECT TECH 1, If CONNECTED. 

ROAD TEST VEHICLE FOR ATLEAST 8 MINUTES, 
REACHING AT LEAST 25 kvh(15 MPH). 

DOES DTC 76 RESET? 


REPLACE EBTCM. SYSTEM OK. 


6-19.93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12261 
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5E2-128 ABS/ASR SYSTEM. 


BRAKE FLUID LEVEL 

: seeaponl DIODE + 

(= S32 16840 16840 
rane ‘ORN/BLK 


i oft BRAKE FLUID 


LEVEL MONITOR 
INPUT 


33 TANAWHT 


33 TANWHT 


PRESSURE 
DIFFERENTIAL , 8018 
SwiTcH  SLK/RED 


S188 p> SEEBA14 
80 


8018 
BLK/RED 
5 


frp CLUSTER 


PARK 
BRAKE 


SEE BANA 


SWITCH 
TOIGN 
SWITCH 


WITH DRL 
(CANADA 
ONLY) 


10-04-93 
MS 12263 


DTC 83 


(Page 1 of 2) 
BRAKE FLUID LEVEL LOW 
Circuit Description: 

The brake fluid level circuit monitors the fluid level in the master cylinder reservoir. If the fluid level 
becomes low, as indicated by the brake fluid level switch, the ABS/ASR system is disabled. This is done to 
prevent introduction of air into the brake system. The fluid level isolation diode is used to prevent disabling 
ABS/ASR if illumination of the red "BRAKE” warning lamp occurs for reasons of brake pressure differential or 
application of the parking brake. 


DTC Will Set When: The engine is running and CKT 1684 is low (grounded). 
Action Taken: The “SERVICE ABS’ and “SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for proper brake fluid level in the master 
cylinder reservoir. 

2. Checks for illumination of the red “BRAKE” 
warning lamp for reasons other than parking 
brake engagement. Refer to “Warning Lamp 
Operation” in SECTION 5 for details. 


Diagnostic Aids: 
this DTC to set. 

It is very important that.a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction. 


The engine must be running for 


3. Checks for brake fluid level switch stuck closed. 

4. Checks for short from CKT 1684 to ground CKT 
1051 

5. Checks for short from CKT 1684 to chassis ground. 

6. Adds fluid, noted to be low in Step 1, then checks 


for DTC reset. 
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© CHECK BRAKE FLUID LEVEL; REFER TO “CHECKING 
AND ADDING FLUID" IN THIS SECTION. 
1S FLUID LEVEL OK? 


YES 


PARKING BRAKE DISENGAGED UNTIL 
INSTRUCTED OTHERWISE, 

IGNITION “ON.” 

IS RED “BRAKE” WARNING LAMP “ON”? 


| a a 


No ves 
x —— 


DTC 83 


(Page 1 of 2) 
BRAKE FLUID LEVEL LOW 


No 


IGNITION “OFF.” REPAIR PROBLEM IN 
DISCONNECT BRAKE FLUID LEVEL BRAKING SYSTEM OR 
‘SWITCH CONNECTOR. “BRAKE” LAMP; REFER 
USING 1 39200, MEASURE RESISTANCE | | TO SECTION SA-41 


BETWEEN FLUID LEVEL SWITCH 
‘TERMINALS “A” AND “B", USING 
ADAPTERS FROM J 35616-A. 

DOES J 39200 DISPLAY “OL” (INFINITE)? 


Yes 

ee 

‘© USING J 39200, MEASURE RESISTANCE BETWEEN 
FLUID LEVEL SWITCH HARNESS CONNECTOR 
TERMINAL “8” AND A GOOD CHASSIS GROUND. 
DOES 1 39200 DISPLAY “OL” (INFINITE)? 


ISCONNECT EBTCM.. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES 
= 


OS Se ey 
© ADD FLUID AS DESCRIBED IN “CHECKING 
AND ADDING FLUID” IN THIS SECTION. 

© IGNITION “OFF.” 

© START ENGINE 

DOES OTC83 RESET? 


3. 


YES NO 
= —=— 
CONTINUE DIAGNOSIS SYSTEM OK. 
ATSTEP2. 


REPLACE BRAKE FLUID LEVEL SWITCH. 


CONTINUE DIAGNOSIS | 


LON NEXT PAGE ' 


INSPECT EBTCM HARNESS CONNECTOR FOR DAMAGE WHICH MAY 
RESULTIN A SHORT TO GROUND WITH THE EBTCM CONNECTED. 
IF OK, REPLACE EBTCM. 


REPAIR SHORT TO GROUND IN CKT 1684, 


6.23-93, 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12089 
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‘@RAKE FLUID LEVEL 
ISOLATION DIODE 


33 TANWHT 


“BRAKE 


PRESSURE 
DIFFERENTIAL , 8018 
SWITCH BLK/RED 


S188: 


8018 
BLK/REO 


ni 
cassia} 
A 
aire 
ate 


bestest 


6106 


SEEGA-14 


LreLuAaLK 


PARK 
BRAKE 
switch t with ORL 


1 (CANADA 
1 ONLY) hg per a 


= MS 12263 


DTC 83 


(Page 2 of 2) 
BRAKE FLUID LEVEL LOW 
Circuit Descri 


The brake fluid level circuit monitors the fluid level in the master cylinder reservoir. If the fluid level 
becomes low, as indicated by the brake fluid level switch, the ABS/ASR system is disabled. This is done to 
prevent introduction of air into the brake system. The fluid level isolation diode is used to prevent disabling 
ABS/ASR if illumination of the red “BRAKE” warning lamp occurs for reasons of brake pressure differential or 
application of the parking brake. 


PARK 
BRAKE 
SWITCH 


DTC Will Set When: The engine is running and CKT 1684 is low (grounded). 


Action Taken: The “SERVICE ABS” and “SERVICE ASR” indicators will be “ON.” 


DTC Chart Test Description: Number(s) below Diagnostic Aids: The engine must be running for 


refer to circled number(s) on the diagnostic chart. 

7. Checks for continuing DTC reset after checks in 
Steps 1-5. 

8. Checks for DTC reset when parking brake is 
engaged, likely due toa malfunctioning diode. 

9. Checks for parking brake switch stuck closed. 

10. Replaces malfunctioning diode found in Step 7 or 
Step 10, then checks for DTC reset. If DTC resets, 
the EBTCM is determining there is a malfunction 
in CKT 1684 and related circuitry when there is 
not. 


this DTC to set. 

It is very important that a thorough inspection of 
the wiring and connectors be performed. Failure to 
carefully and fully inspect wiring and connectors may 
result in misdiagnosis, causing part replacement with 
reappearance of the malfunction. 
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DTC 83 


(Page 2 of 2) 
BRAKE FLUID LEVEL LOW 


DIAGNOSIS CONTINUED FROM 
EVIOUS PAGE. 


IGNITION “OFF.” 
CONNECT BRAKE FLUIDLEVEL SWITCH 
CONNECTOR. 

CLEAR DTCs, IGNITION “OFF.” 
DISCONNECT TECH 1, IF CONNECTED 
STARTENGINE. 

DOES DTC 83 RESET? 


———<— 


No YES 
x 
‘© ENGAGE PARKING BRAKE. ENSURE PARKING BRAKE IS DISENGAGED. 
DOES DTC 83 RESET? IGNITION “OFF.” 
DISCONNECT PARKING BRAKE SWITCH 
CONNECTOR. 
NO USING 4 39200, MEASURE RESISTANCE BETWEEN 
7 PARKING BRAKE SWITCH TERMINAL AND 
NOTROUBLE FOUND; SEE GROUND, USING ADAPTER FROM J 35616-A. 
“DIAGNOSTIC AIDS" ON DOES J 39200 DISPLAY “OL” (INFINITE)? 


FACING PAGE. 


© REPLACE FLUID LEVEL REPLACE PARKING 
ISOLATION DIODE. BRAKE SWITCH 
REFER TO “REPAIR ‘AND FLUID LEVEL 
PROCEDURES” IN ISOLATION DIODE. 
SECTIONSA'S. REFER TO “REPAIR 
CLEAR DTCs, IGNITION | | PROCEDURES” IN 
“OFF” SECTION "8A-5”, 
Disconnect TecH1, | 
IF CONNECTED. 
START ENGINE. 
DOES DTC 83 RESET? 


REPLACE EBTCM SYSTEM OK 


6-23-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs AND VERIFY PROPER OPERATION. MS 12262 
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5E2-132 ABS/ASR SYSTEM 


ON-VEHICLE SERVICE system is restored to its original equipment 
condition. ~ 

NOTICE: The ABS/ASR system is basically Sle ahi 

maintenance free. When performing work on the The above “Notices” do not cover every possibility, 

ABSV/ASR system, the following information must but are to be followed when working on ABS/ASR. 

be observed: When performing service work, become familiar with 

ABS/ASR and bow it may be interrelated with other 
components on the vehicle. 


CHECKING AND ADDING FLUID 


© If welding work is to be performed with an 
electric welding unit, turn ignition “OFF” and 
disconnect the EBTCM connector. 

© During painting work, the EBTCM may be 
subjected to a maximum of 85°C (185°F) for 


approximately two hours, Refer to SECTION 6A for information on checking 


© Do Not use a fast charger for starting the 98d adding brake fluid. 

engine. 

© Disconnect the negative battery cable when BLEEDING BRAKE HYDRAULIC SYSTEM 
fast charging. 


Refer to SECTION 5 for manual and pressure 
bleeding procedures, 


ADJUSTER ASSEMBLY - ACCELERATOR AND 


© Never disconnect the battery from the vehicle 
electrical system with the engine running, 

¢ Make sure that all connectors of the wiring 
harness are securely connected. 

© Always note the routing, position, mounting, CRUISE CONTROL CABLES 

and location of all the components, wiring, Figures 20,21and 22 

connectors, clips, brackets, brake pipes, etc., when 

performing service on ABS/ASR. Speed sensor Important 

wiring, routing, and retention is especially The adjuster assembly cables must always be 


important to help prevent false signals due to adjusted each time the adjuster assembly is 

electrical noise picked up by the wiring. Proper removed and replaced to insure optimum system 

operation of the system can only be achieved if the performance. See this section for adjustment 
procedure 


SPLASH COVER 0c MOTOR 


FOAM INSERT SCREW 


CABLE CAM COVER 


MS 1363-561 


Figure 20- Adjuster Assembly Splash Cover 
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Remove or Disconnect 


Splash cover screw (VIN P). 

2. Splash cover with foam insert. 

3. Cable cam cover. 

4. Accelerator pedal and cruise control cables from 
adjuster assembly. 

5. Throttle body cable from adjuster assembly. 

6. Support rod bolt retaining electrical connector and 
electrical connection. 

7. Adjuster assembly attaching nuts. 

8 Adjuster assembly. 


b4 Install or Connect 


T, Adjuster assembly. 
2. Adjuster assembly attaching nuts. 


al Tighten 


© Adjuster assembly attaching nuts to 10 N-m 
(89 Ib. in.). 
3. Support bracket bolt retaining electrical connector 
and electrical connection. 


Tighten 
@ Support bracket bolt to 10 N-m (89 Ib. in.). 


4. Throttle body cable to adjuster assembly. 
5. Accelerator pedal and cruise control cable to 
adjuster assembly. 
Adjust 
© Adjuster assembly cables. Refer to the 
adjustment procedure in this section. 
6. Cable cam cover. 
7. Adjuster assembly foam insert and splash cover. 
8. Splash cover screw (VIN P). 
Tighten 
© Splash cover attaching screw to 5 N-m 
(44 1b. in.) 


ADJUSTER ASSEMBLY WIRING REPAIR 
Figures 23 and 24 


Special wiring repair procedures should be used 
when repairing the wiring for the adjuster assembly. 


ADJUSTER ASSEMBLY - ACCELERATOR AND CRUISE 
TERMINAL REPAIR KIT J 38125-A CONTROL CABLE 


ADJUSTER ASSEMBLY - ELECTRIC DIVERT 
VALVE BRACKET 


Terminal Repair Kit J 38125-A contains special 
“sealed splices” for use in repairing the adjuster ELECTRIC DIVERT VALVE (EDV) 
assembly. A special crimping tool, heat torch, and war 
instruction manual for these splices are also included. 


ADJUSTER ASSEMBLY - ACCELERATOR AND CRUISE 
CONTROL CABLE BRACKET 


MS 1365-51 


Figure 21 - Adjuster Assembly - Accelerator and 
Cruise Control 
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[] To cruise controw 
(BJ To acceteratorPeDaL 


(E) totHrorte sony 


95 8225-9) 


Figure 23 - Splice Crimp Tool J 38125-8 


Two critical features of the sealed splices are a 
special heat shrink sleeve with sealing adhesive to 
produce an environmentally sealed splice and a cross 
hatched (knurled) core crimp to provide necessary 
contact integrity for the sensitive, low energy circuits. 

Terminal Repair Kit J 38125-A also serves as a 
generic terminal repair kit. The kit contains a large 
sampling of common GM electrical terminals and the 
correct tools to attach them to wires and remove them 
from connectors. 


ADJUSTER ASSEMBLY - ACCELERATOR AND 


CRUISE CONTROL CABLES 
ADJUSTER ASSEMBLY GEAR 


cams 


DCMOTOR 


MS 1162-581 


7.5mm (5/16 INCH) 
baa BARREL 
‘STOP 


SPLICE BEFORE CRIMPING 


TE 


SPLICE AFTER CRIMPING 


meander 


SPLICE AFTER HEATING 


9$8226-9) 
Figure 24 - Seal Splice Sequence 
WIRE REPAIR PROCEDURE 


If any wire in the adjuster assembly wiring is 
damaged, the wire should be repaired by splicing in a 
new section of wire of the same gauge size (.5, .8, 1.0, 
ete.). The sealed splices and splice crimping tool from 
‘Terminal Repair Kit J 38125-A must be used for these 
repairs. The following wiring repair procedures must 
be used to ensure the integrity of the sealed splice 
application. 
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Step One: Open the Harness 


If the harness is taped, remove the tape. To avoid 
wire insulation damage use a sewing “seam ripper” 
(available from sewing supply stores) to cut open the 
harness. The crimp and sealed splice sleeves may be 
used on all types of insulation except tefzel and coaxial 
and may only be used to form a one-to-one splice. 


Step Two: Cut the Wire 


Begin by cutting as little wire off the harness as 
possible. You may need the extra length of wire later 
if you decide to cut more wire to change the location of 
a splice. You may have to adjust splice locations to 
make certain that each splice is at least 40 mm (1.5 in.) 
away from other splices, harness branches, or 
connectors. 


Step Three: Strip the Insulation 


NOTICE: The following procedures must be 
followed in the order listed. If wire strands are 
damaged, the procedure must be repeated until a 
clean strip with all wire strands intact is obtained. 


If it is necessary to add a length of wire to the 
existing harness, be certain to use the same size as the 
original wire. 

To find the correct wire size either find the wire on 
the schematic and convert the metric size to the 
equivalent AWG size or use an AWG wire gage. 

If unsure about the wire size, begin with the 
largest opening in the wire stripper and work down 
until achieving a clean strip of the insulation. Strip 
approximately 7.5 mm (5/16 in.) of insulation from 
each wire to be spliced. Be careful to avoid nicking or 
cutting any of the strands. Check the stripped wire for 
nicks or cut strands. If the wire is damaged, repeat 
this procedure after removing the damaged section. 
Step Four: Select and Position the Splice 
Sleeve 


Select the proper sealed splice sleeve according to 
wire size. The splice sleeves and tool nests are color 
coded (see following chart). 

Using the J 38125-8 Splice Crimp Tool (see Figure 
23), position the splice sleeve in the proper color nest of 
the hand crimp tool. Place the splice sleeve in the nest 
so that the crimp falls midway between the end of the 
barrel and the stop. 

‘The sleeve has a stop in the middle of the barrel to 
prevent the wire from going further (see Figure 24). 
Close the hand crimper handles slightly to hold the 
splice sleeve firmly in the proper nest. 


ABS/ASR SYSTEM _5E2-135 


Color Splice | Crimp tool Wire gage 
sleeve nest color AWG! (metric) 
Salmon Red 20, 18/ 
(yellow-pink) (0.5, 0.8) 
Blue Blue 16, 14/ 
(1.0, 2.0) 
Yellow Yellow 12, 10/ 
(3.0, 5.0) 


Crimp and Seal Splice Chart 
Insert Wires Into Splice Sleeve 


Insert the wire into the splice sleeve until it hits 
the barrel stop and close the handles of the crimp tool 
tightly until the crimper handles open when released 
(see Figure 24). The crimper handles will not open 
until the proper amount of pressure is applied to the 
splice sleeve. Repeat Steps 4 and 5 for opposite end of 
the splice. 


Step Six: Shrink the Insulation around the 
Splice 


Using the heat torch apply heat where the barrel is 
crimped. 

Gradually move the heat barrel to the open end of 
the tubing, shrinking the tubing completely as the 
heat is moved along the insulation. A small amount of 
sealant will come out of the end of the tubing when 
sufficient shrinking is achieved (see Figure 24). 


ACCELERATOR PEDAL AND CRUISE CONTROL 
CABLES 
Figure 25 


Important 


© The adjuster assembly adjustment procedure 
outlined in this section must be followed each time 
the accelerator and cruise control cables are 
removed and replaced to insure optimum system 
performance. 


= Remove or Disconnect 


Lower LH sound insulator panel from I/P. Refer to 
SECTION 8C. 

. Accelerator cable from accelerator pedal assembly. 

Accelerator pedal assembly. Refer to “Accelerator 

Pedal Assembly” in this section. 

Adjuster assembly splash cover retaining screw. 

Adjuster assembly splash cover and foam insert. 

Accelerator pedal and cruise control cables from 

adjuster assembly. 


ep 


OE 
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T3 


8. 
o.. 


yaee 


ADJUSTER ASSEMBLY 


DASH PANEL, 


MASTER CYLINER 


CRUISE CONTROL SERVO 


THROTTLE BODY CABLE ADJUSTER 


ACCELERATOR PEDAL AND CRUISE CONTROL CABLE ASSEMBLY 
‘TO ACCELERATOR PEDAL 


Ms 13637-5E1 


Figure 25- Cable Routing 


Cable from dash panel by using a small flat blade 
screwdriver. Depress each tang with the tip of the 
screwdriver to release. 

Cruise control cable from cruise control servo. 
Cruise control cable from cruise control servo 
bracket. 


Install or Connect 


‘Accelerator and cruise control cables to adjuster 
assembly. 

Push cable tangs into dash panel. 

Accelerator pedal assembly. 

Accelerator cable to accelerator pedal. 

Cruise control cable to cruise control servo 
bracket. 


Adjust 
© Accelerator and cruise control cables. Refer to 
“Adjustment Procedure - Adjuster Assembly 
Accelerator and Cruise Control Cables” in this 
section. 


6. Cable cam cover to adjuster assembly. 
7. Adjuster assembly foam insert and splash cover. 
8. Adjuster assembly splash cover retaining serew. 


Tighten 


Splash cover retaining serew to 5 N-m (44 
Ib. in). 


Adjust 


@ Cruise control servo linkage. Refer to “Cruise 
Control Servo Linkage Adjustment” in this 
section. 

9. Apply heavy bodied sealer around accelerator 
cable at engine compartment side of dash panel 

(bulkhead) 
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CRUISE CONTROL SERVO LINKAGE 
ADJUSTMENT 


Adjust 

1. With cable installed into servo bracket. 

2. Pull servo assembly end of cable toward servo 
without moving throttle lever. 

3. If one of the five holes in the servo assembly tab 
lines up with the cable pin, push pin through hose 
and connect pin to tab with retainer. 

4. Ifa tab hole does not line up with the pin, move the 
cable away from the servo assembly until the next 
closest tab hole lines up and connect the pin to the 
tab with the retainer. 


Important 

© Do Not stretch cable so as to connect a particular 
tab hole to pin. This may prevent engine from 
returning to idle speed. 


THROTTLE BODY CABLE 
Figure 25 


Important 

© The adjuster assembly adjustment procedure 
outlined in this section must be followed each time 
the throttle body cable is removed and replaced to 
insure optimum system performance. 


Remove or Disconnect 


T_ Throttle body cable routing clips (screws must be 
removed on VIN J vehicles). 

Accelerator control shield at throttle body (VIN J). 
Cable from accelerator control. 

Adjuster assembly splash cover retaining screw. 
‘Adjuster assembly splash cover with foam insert. 
Adjuster assembly cable cam cover. 

Cable from adjuster assembly 


B4 Install or Connect 

T_ Throttle body cable to adjuster assembly. 

2, Accelerator cable routing clips. 

3. Cable to accelerator control 

4. Accelerator control shield at throttle body (VIN J). 


Tighten 
@ Accelerator control shield attaching bolt to 3.0 
N-m (27 Ib. in.) and attaching nuts to 2.0 


N-m (18 Ib. in.). 


AAA AN 


Accelerator and cruise control cables. Refer to 
“Adjustment Procedure - Adjuster Assembly - 
Accelerator and Cruise Control Cables” in this 
section. 

5. Adjuster assembly cable cam cover. 


ABS/ASR SYSTEM _5E2-137 


6. Adjuster assembly splash cover with foam insert. 
7. Splash cover retaining screw. 


Tighten 


© Splash cover retaining screw (VIN P) to 5 
N-m (44 Ib. in.). 


ADJUSTMENT PROCEDURE - ADJUSTER 
ASSEMBLY - ACCELERATOR AND CRUISE 
CONTROL CABLES (EARLY 1994) 

Figures 26 and 27 


Important 


@ The adjuster assembly cables must always be 
adjusted each time the adjuster assembly is 
removed and replaced to insure optimum system 
performance. 

© Always make sure the cable sheaths are extended 
to full length before performing the adjustment 
procedure (early 1994). 


| Remove or Disconnect 

T, Adjuster assembly splash cover retaining screw 
(VIN P). 

2. Adjuster assembly splash cover and foam insert. 

3. Cable cam cover. 


Adjust 

~ Depress reset tab on throttle body and accelerator 
pedal cables (Figure 26) and fully extend cable 
sheaths. 
Disconnect cruise control cable from cruise servo. 
Insert a 1/8 inch drill bit into adjuster assembly 
alignment hole (Figure 27). 


Important 


@ Make sure that the drill bit does not make 
contact with the adjuster assembly gear or 
improper adjustment could result. 


we 


4. Turn the cams approximately 1/8 turn by hand and 
hold in this position. 

5. Insert 1/4 inch drive torque wrench with extension 
through cruise control cam into accelerator pedal 
cam. Refer to Figure 27. 

6. Turn the torque wrench clockwise (several clicks of 

the adjusters will be heard) until obtaining a 

torque of 8 N-m (71 Ib. in.) for VIN P and 4 N-m 

(35 Ib. in.) for VIN J. 

Remove torque wrench and extension. 

Fully depress accelerator pedal to automatically 

adjust accelerator pedal cable. 

9. Remove 1/8 drill bit. 

Cruise control cable. Refer to “Cruise Control 

Servo Linkage Adjustment” in this section. 


est 
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A EARLY 1994 RESET TAB 


READJUST 
POSITON 


= 


THROTTLE BODY AND ACCELERATOR PEDAL CABLE ADJUSTER 


‘© ALWAYS MAKE SURE CABLE SHEATH IS AT FULLY EXTENDED POSITION 
BEFORE PERFORMING ADJUSTMENT PROCEDURE 


RELEASED 
POSITION 


LOCK TAB 


READJUST 
POSITION 


THROTTLE BODY AND ACCELERATOR CABLE ADJUSTER 


Figure 26 - Cable Adjustment Mechanisms 


TORQUE WRENCH 


MASTER CYLINDER 


SUPPORT ROD 


DC MOTOR 


CRUISE CONTROL CAM. 


‘Vd INCH DRIVE ADJUSTMENT HOLE 


CLEARANCE HOLE 


VIN P ADJUSTMENT ROUTINE SHOWN INSERT 1/8 INCH DRILL BIT HERE 
VIN J SIMILAR 


DIRECTION OF ADJUSTMENT ROTATION 
MS 11624-5E1 


Figure 27 - Adjusting Throttle and Transmission TV Cables 
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11. Using a Tech 1 with a Mass Storage or Chassis 


1 
2. 
3. 


Cartridge, check throttle angle percentage by 
depressing the accelerator pedal. When the 
accelerator pedal is fully depressed, throttle 
opening should be 100%. When the accelerator 
pedal is released, throttle opening should return to 
0%. If proper results are not obtained, check cables 
for kinks or damage and repeat procedure. 


Install or Connect 


Cable cam cover. 
Adjuster assembly foam insert and splash cover. 
Splash cover retaining screw (VIN P). 


Tighten 


© Adjuster assembly splash cover retaining 
screw to 5 N-m (44 Ib. in). 


Important 


© Always make sure the adjuster assembly cams 
rotate freely after performing the adjustment 
procedure. To verify the cams rotate freely, 
the following test should be performed: 

- With the engine "OFF,” bottom the cruise 
control diaphragm in the cruise control 
servo housing while observing the throttle 
lever at the throttle body on VIN P. On 
VIN J use a Tech 1 with the mass storage 
or chassis cartridge to monitor throttle 
angle. 

- Release the diaphragm and the throttle 
lever should return freely to its stop/idle 
position (VIN J should return to 0% 
throttle angle). 


ADJUSTMENT PROCEDURE - ACCELERATOR 
AND CRUISE CONTROL CABLES (LATER 1994) 
Figure 26 


Throttle body and accelerator pedal control cables 


must be fully installed before making adjustments. 


A Adjust 


ee 


‘Unlock throttle body cable adjuster by pulling up 

locking tab (Figure 26). 

Disconnect cruise control cable from cruise control 

servo. 

Hold throttle body lever at stop/idle position. 

Lock throttle body cable adjuster by pushing tab 

down. 

Check that throttle body lever returns fully to the 

stop/idle position. 

© Using a Tech 1 with a mass storage or chassis 
cartridge, check throttle angle percentage by 
depressing the accelerator pedal. 


When the accelerator pedal is fully depressed, 
throttle opening should be 100%. When the 
accelerator pedal is released, throttle opening 
should return to 0%. If proper results are not 
obtained, check cables for kinks or damage and 
repeat procedure. 
6. Adjust cruise control cable. Refer to “Cruise 
Control Servo Linkage Adjustment” in this 
section. 


ACCELERATOR PEDAL REPLACEMENT 
Figure 28 


Remove or Disconnect 


T_ Lower instrument panel trim attaching screws (3), 
retaining clip and lower instrument panel trim. 
© Partially drop lower instrument panel trim 

and disconnect courtesy light. 
© Data link connector. 
. Accelerator cable from accelerator pedal. 

3. Accelerator pedal attaching nuts (2) and 

accelerator pedal. 


B4 Install or Connect 


Important 


© ‘The mounting surface between support and 
dash panel must be free of insulation. The 
carpet and padding in pedal and tunnel area 
must be positioned to lay flat and be free of 
wrinkles and bunches. 


1. Accelerator pedal and attaching nuts (2) 


Tighten 


© Accelerator pedal attaching nuts to 8 N-m 
(71 1b. in.). 
2. Accelerator cable on accelerator pedal 


Inspect 


@ Check for complete throttle opening and 
closing ‘positions ‘by operating accelerator 
pedal. Also check for-poor carpet fit under the 
accelerator pedal. 

© Throttle should operate freely without bind 
between full closed and wide open throttle. 

3. Courtesy light to lower instrument panel trim. 

@ Data link connector. 

© Lower instrument panel trim, lower 
instrument panel trim attaching screws (3) 
and retaining clip. 
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PLATE ACCEL CABLE MTG 


SUPPORT STRG. 
COLUMN LOWER MTG 


mn, 


MOUNTING SURFACE BETWEEN 
ACCELERATOR PEDAL SUPPORT & 
DASH PANEL MUST BE FREE OF 
INSULATION. 


CAUTION: CARE MUST BE UTILIZED 
IN PRESSING THE RETAINER INTO 
HOLE IN LEVER TO ASSURE THE 
‘CABLE |S NOT KINKED OR DAMAGED. 
IN ANY WAY. 


Figure 28 - Accelerator Control - Passenger Compartment 


BPM VALVE 
Figures 29 and 30 


1 
2. 


ae 


NOTICE: For safety reasons, the BPM valve 
must not be repaired; the complete unit must be 
replaced. Exceptions to this are the pump motor 
relay and the solenoid relay. Both relays may be 
replaced. No screws on the BPM valve may be 
loosened. If the screws are loosened, it will not be 
possible to obtain leak-tight brake circuits. 


Important 

‘When replacing the BPM valve, it must be 
removed from the rear storage compartment area. 
Be sure to protect the vehicle interior/exterior to 
avoid damage from brake fluid spillage. Do Not 
remove the bottom of the rear storage 
compartment (panel opening cover) to replace the 
BPM valve. Be sure to wipe up the brake fluid 
from the bottom of the compartment when 
replacing the BPM valve. 


Remove or Disconnect 

‘Negative battery cable. 

Rear storage compartment door and frame 
assembly SECTION 10-8. 

Sound insulator pad. 

Wire harness with selective ride control module, if 
so equipped. 


5. EBTCM. 

6. Brake pipes from BPM valve (note location). 

7. Raise vehicle and suitably support. 

8. BPM valve bracket to underbody cover attaching 
bolts. 

9. Lower vehicle. 

10. BPM valve. 


© Transfer ground wire from BPM valve, if valve 
is being replaced. 

© Transfer BPM valve bracket from BPM valve, 
if valve is being replaced. 


Tighten 
© BPM valve mounting nuts to 10 N-m (86 
Ib. in.). 
© Transfer pump motor and BPM valve relays, if 
valve is being replaced. 


b4 Install or Connect 


T 
2. 
3. 


BPM valve. 
Raise vehicle and suitably support. 

BPM valve bracket to underbody cover attaching 
bolts. 


Tighten 

© BPM valve bracket to underbody cover 
attaching bolts to 10 N-m (86 lb. in.). 

Lower vehicle. 
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[4] mooutator vatve 


INSULATORS 


MODULATOR VALVE TO MODULATOR 
VALVE BRACKET RETAINING NUTS. 


MODULATOR VALVE BRACKET 


MODULATOR VALVE BRACKET TO. 
UNDERBODY COVER ATTACHING BOLTS 


UNDERBODY COVER 


MS 9038-561 


Figure 29 - BPM Valve Removal 


TE] RIGHT REAR BRAKE PPE 
[Easter cyunver reservoir PRIME LINE 
3] MODULATOR VALVE ASSEMBLY 

[Z] ter FRONT BRAKE PIPE 

[E] nicer rront rake pipe 


LEFT REAR BRAKE PIPE 


MASTER CYLINDER FRONT BRAKE PIPE 
MASTER CYLINDER RESERVOIR PRIME PIPE 
ED SCREW 


MASTER CYLINDER REAR BRAKE PIPE 


Figure 30 - BPM Valve Brake Pipe Location 
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CAUTION: Make sure brake pipes are 
correctly connected to BPM valve. If 
brake pipes are switched by mistake 
{inlet vs. outlet), wheel lockup will occur 
and personal injury may result. 


5. Brake pipes to BPM valve. 

Use locations noted during removal. 

© Ifanew BPM valve is being installed, remove 
shipping plugs from valve openings 
compartment. 


Tighten 
BPM valve brake pipes to 18 N-m (13 Ib. ft.). 
6. EBTCM. 


NOTICE: When installing the ABS/ASR wiring 
harness, make sure that the ignition is “OFF” and 
that all connectors are securely connected. This 
will prevent damage to system components and 
system malfunctions. 


7. Wiring harness with selective ride control module 
if equipped. See “Wiring Harness” in this section. 
8 Negative battery cable. 


NOTICE: Use only DOT 3 brake fluid from a 
clean, sealed container. Do Not use any fluid from 
a container which is wet with water. DO NOT use 
DOT 5 silicone brake fluid. 


9. Fill master cylinder reservoir and bleed master 
cylinder prime pipe and hydraulic brake system. 
See SECTION 5 for procedure. 


Important 
© Always make sure the sound insulator pad 
covers the entire BPM valve or excessive noise 
could result while system is operating. 


10. Sound insulator pad. 
11, Rear storage compartment door and frame 
assembly. See SECTION 10-8. 


PUMP MOTOR RELAY OR BPM VALVE RELAY 
Figure 31 


Remove or Disconnect 


T, Negative battery cable. 

2: Rear storage compartment cover. 

10-8. 

Sound insulator pad. 

BPM valve cover. 

Appropriate relay. 

© Note alignment of electrical pins on relay with 
the connector on the BPM valve. 


See SECTION 


see 


[2] moputator vaive 


[2d screws 
) cover 
[a] vatve sovenow retay 


[=] pump noror RELAY 
GZ] MOOULATOR VALVE ELECTRICAL 

£1 CONNECTION 957466-5E4 
"Figure 31 - Pump Motor and BPM Valve Relay 
Location 


Install or Connect 


Relay. 
@ Use alignment noted during removal. 
2. BPM valve cover. 


Important 

© Always make sure the sound insulator pad 
covers the entire BPM valve or excessive noise 
could result while the system is operating. 


3, Sound insulator pad. 
4. Rear storage compartment cover. 
5. Negative battery cable. 


ELECTRONIC BRAKE AND TRACTION 
CONTROL MODULE (EBTCM) 
Figure 32 


NOTICE: To prevent equipment damage, never 
conneet or disconnect the wiring harness connector 
from the EBTCM with the ignition switch in the 
“ON?” position. 


Remove or Disconnect 


T, Negative battery cable. 
2. @ Oncoupes, open left rear storage compartment 
cover. Refer to SECTION 10-8. 
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EBTCM MOUNTING STUDS 


EBTCM RETAINING NUTS 


LEFT HAND REAR FLOOR PANEL 


EBTCM SUPPORT BRACKET 


EBTCM 


INSULATION 


Figure 32 - EBTCM Attachment - Rear LH Compartment 


© On convertibles, remove storage compartment 


frame and covers. Refer to SECTION 10-8. Important 
3. Sound insulator pad, SA hava ala ‘i 
a ys make sure the sound insulator pad 
4. Wiring harness connector from EBTCM. covers the entire modulator valve or excessive 
© Pull retaining clip up to release front of dels could teunlt while the system ia 
connector : operating 
© Slide connector towards the front of the vehicle 
to release the rear. “«: “Sdind inautator pad 
ie . pad. 
5. EBTCM retaining nut. 5. Left storage compartment cover on coupes, 
6 EBTCM. — Storage compartment. frame and covers on 
©, Ifreplacing EBTCM, transfer bracket. convertiblas. 
6. Negative battery cabl 
Install or Connect ficaacapieabecst cae 
1, EBTCM. WHEEL SPEED SENSOR (FRONT) 
2. EBTCMretaining nut. Figure 33 


py Tighten The front wheel speed sensor is part of the wheel 
© EBTCM retaining nut to 11 N-m (8 1b. ft). hub. Refer to SECTION 3C for replacement of the 
wheel hub/speed sensor assembly. 


‘WHEEL SPEED SENSOR (REAR) 
Figure 34 


NOTICE: Wiring harness connector must be tight 
and fully seated into control module connector to 
prevent ABS/ASR system malfunction. 


Remove or Disconnect 

Raise vehicle and suitably support. See SECTION 
0A. 

2. Tire and wheel assembly. See SECTION 3E, 


3. Wiring harness connector. 
@ Make sure retaining clip locks 
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me 


ne 


LEFT REAR 


REAR DRIVESHAFT SPINDLE 
REAR WHEEL SHAFT 
‘SUSPENSION KNUCKLE 
‘TOOTHED RING (PART OF 1 AND 2) 
SPEED SENSOR (LEFT REAR WHEEL) 
95 7477-5E 


Figure 34- Wheel Speed Sensor (Rear) 


Sensor wiring harness connector from wiring 

harness connector. 

 Unclip connectors from bracket and separate. 

Bracket and bolt from knuckle. 

Sensor wiring harness with grommets from 

remaining brackets. 

© Note position of grommets and harness routing 
for installation. 

Sensor retaining bolt. 

Sensor from knuckle. 


HEX FLANGE TORQUE NUT 


STEERING KNUCKLE 


WHEEL HUB BOLT 


WHEEL HUB 


‘SPEED SENSOR CONNECTOR 
MUST BE FACING THE REAR 
OF THE VEHICLE 


Clean 


© All sealant from sensor and sensor opening in 
knuckle. 


NOTICE: The wheel speed sensors are a tight fit 
into the knuckle and are to be pushed in by hand. 
Do Not hammer the sensors into position. There 
are two individual rear wheel speed sensors that 
must be installed in their respective locations. 
Each replacement wheel speed sensor is identified 
with a white tag, located near the neck of the 
sensor and labeled L (left) or R (right). Wheel 
speed sensors must be given an anti-corrosion 
coating before installation to prevent galvanic 
corrosion. Do Not use grease. Use sealer, GM P/N 
12345489 or equivalent. 


Important 


© Do Not remove a replacement wheel speed sensor 
from its package until immediately before 
installation on the vehicle; this will help avoid 
damage. 


Install or Connect 


T, Coated sensor into knuckle 
2. Sensor retaining bolt. 


Tighten 
© Sensor retaining bolt to 10 N-m (86 Ib. in.). 
3. Sensor wiring harness with grommets into 
brackets. 
© Use routing noted during removal. 
© Grommets must be in same locations noted 
during removal. 
4, Bracket and bolt to knuckle. 
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6. 
7. 


Tighten 

@ Bracket mounting bolt to 10 N-m (86 Ib. in.). 

Sensor wiring harness connector to wiring harness 

connector. 

© Plug sensor wiring harness connector into 
ABS/ASR wiring harness connector. Make 
sure connection is tight. 

© Snap connectors into bracket. 

Tire and wheel assembly, See SECTION 3E. 

Lower vehicle. 


TOOTHED RING (REAR) 


The toothed ring is not serviceable. A new drive 


shaft spindle, containing a new toothed ring, must be 
used. See SECTION 3D. 


LATERAL ACCELEROMETER 
Figure 35 


ae tae alia 


pt pies, 


Important 
The accelerometer can be easily damaged if 
dropped or mishandled. Always handle with care 
during removal and replacement. 


Remove or Disconnect 


Negative battery cable. 
Console trim plate. See SECTION 8C. 

Accessory trim plate. See SECTION 8C. 

Radio control, if necessary. See SECTION 8C. 
ABS/ASR wiring harness connector from lateral 
accelerometer. 

Bolts attaching lateral accelerometer to I/P 
carrier. 

Lateral accelerometer sensor from carrier. 


Install or Connect 
Lateral accelerometer into carrier. 
Wiring harness connector to lateral accelerometer. 
@ Make sure connector is tight and fully seated. 
Bolts attaching lateral accelerometer to I/P 
carrier. 


[2] Tighten 

© Lateral accelerometer mounting bolts to 3.3 
N-m(29 1b. in.). 

Radio control, if removed. See SECTION 8C. 

Accessory trim plate. See SECTION 8C 

Console trim plate. See SECTION 8C 

Negative battery cable. 
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LATERAL ACCELEROMETER 
INSTRUMENT PANEL HARNESS CONNECTOR 
U-NUT 

INSTRUMENT PANEL CARRIER 

5] MOUNTING BOLT 


T] THROTTLE POSITION 
SENSOR MODULE 


[2] screws 
(2) wire narness 


Figure 36 - Throttle Position Sensor Module 


THROTTLE POSITION (TP) SENSOR MODULE 
Figure 36. 


Remove or Disconnect 
Negative battery cable. 

Wire harness connector. 
Attaching serews. 

‘Throttle position sensor module. 


1. 
2. 

3. 
4, 
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bd Install or Connect 


T__ Throttle position sensor module. 
2. Attaching screws. 


Tighten 
‘Throttle position sensor module attaching 
serews to 1.5 N-m (13 Ib. in.). 
3. Wire harness connector. 
4, Negative battery cable. 


WIRING HARNESS 
Figure 37 


NOTICE: To prevent equipment damage, never 
conneet or disconnect the wiring harness connector 
from the EBTCM with the ignition switeh in the 
“ON” position. 


Remove or Disconnect 


T, Negative battery cable. 
2. Left rear storage compartment cover. See 
SECTION 10-8. 
3. A. EBTCM wiring harness connector on coupes. 
B. On convertibles the following procedure must 
be used. 
@ Remove EBTCM retaining nut. 


© Pull retaining clip up to release front of 
connector. 
© Push the retaining clip back down without 
re-locking the front of the connector. 
Push the EBTCM as far to the front of the 
vehicle as possible. 
© Lift the front of the connector to release 
the rear. 
4, Selective ride control module connector, if 
equipped 
5. Wheel speed sensor connectors. 
6. Selective ride control actuator connector, if 
equipped. 
7. Body harness connector. 
8. BPM valve cover. 
9. BPM valve connector. 
10. Wiring harness. 


bd Install or Connect 


NOTICE: When installing wiring harness, make 
sure that all connectors are securely conneeted and 
locked when necessary. Loose connectors can 
cause an ABS/ASR malfunction. 


1. Wiring harness. 

© Use same routing noted during removal. 
BPM valve connector. 

BPM valve cover. 


ye 


MODULATOR VALVE 


EBTCM CONNECTOR 


EBTCM 


WHEEL SPEED SENSOR CONNECTORS 


MODULATOR VALVE GROUND WIRE 
BODY HARNESS 


SELECTIVE RIDE CONTROL MODULE 


SELECTIVE RIDE CONTROL 
ACTUATOR CONNECTOR 


MS 11626-5E1 


Figure 37 - ABS/ASR Wire Harness (with Selective Ride Control) 
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[7] master cyunpeR assematy 
eu 

3] CRUISE CONTROL SERVO 

(2) satrery 

([E] rake FLUID LEVEL ISOLATION DIODE 

PS 18099-5E2 


Figure 38 - Brake Fluid Level Isolation Diode 


Body harness connector. 7 
Selective ride control actuator connector, if 
equipped. 
Wheel speed sensor connectors. 
Selective ride control module connector, if 
equipped. 
8. EBTCM wiring harness connector. 

© Make sure retaining clip locks. 

© Reverse removal steps for convertibles. 
9. Left rear storage compartment cover. 
10. Negative battery cable. 


BRAKE FLUID LEVEL ISOLATION DIODE 
Figure 38 


ae 


ae 


Refer to SECTION 8A for diode replacement 
procedures. 


CRUISE CONTROL CUTOFF RELAY 


Refer to SECTION 8C for cruise control cutoff 
relay removal and replacement procedures. 


ASR “OFF” SWITCH 


Refer to SECTION 8C for "ASR OFF” switch 
removal and replacement procedures. 
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WARNING/INDICATOR LAMPS 


Refer to SECTION 8C for warning/indicator lamp 
removal and replacement procedures. 


FUSES AND FUSIBLE LINKS 
Refer to SECTION 8A-11 for information on 
removal and replacement of ABS/ASR fuses and 
fusible links. 
SPECIFICATIONS 
GENERAL SPECIFICATIONS 


ind 


Adjuster Assy - Throtth 
Cruise Control Cables 
Attaching Nuts 

Adjuster Assembly - Throttle 
and Cruise Control 
Adjustment Torque 
VIN P 
VINJ . 


‘FASTENER TIGHTENING SPECIFICATIONS 


10 N-m (89 1b. in.) 


++ 8N-m(71 Ib. in.) 
4N-m (36 Ib. in.) 


EBTCM Retaining Nut... 11N-m(8Ib.ft.) 
Lateral Accelerometer 
Mounting Bolts ....++ 
BPM Valve Brake Pipes 
BPM Valve Mounting 
Nuts .eececccceees 
BPM Valve Bracket to 
Underbody Cover 
Attaching Bolts 
Sensor Harness Bracket 


3.3 N-m (29 lb. in.) 
18 N-m (13 Ib. ft.) 


10 N-m (86 Ib. in.) 


eeeeee 10N-m(86 Ib. in.) 
+ 10.N-m(86 Ib. in.) 
r + 10N-m(86 Ib. in.) 
Throttle Position Sensor Module 

Attaching Screws 


SPECIAL TOOLS 


1.5 N-m (13 lb. in.) 


439700 


The J 39700 Universal Breakout Box must be used. 
with the J 39700-10 Bosch EBTCM Adapter Cable. 
Always connect the J 39700 assembly to the vehicle 
harness and/or EBTCM as directed by the diagnostic 
chart. Ensure the ignition is “OFF” when connecting 
or disconnecting the J 39700. 


NOTICE: Never use the J 39700/3 39700-10 for 
any circuit testing except that specified in the 
diagnostic charts. ABS/ASR system or component 
damage, other vehicle system or component 
damage, or damage to the J 39700 may result. 
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4 39700-10 - BOSCH EBCM ADAPTER CABLE 4.39200 - DIGITAL MULTIMETER 


(3) 138125-A- TERMINAL REPAIR KIT 


Figure 39 - Special Tools 


139700 - UNIVERSAL BREAKOUT BOX 94-00101-A OR TK-0 - TECH 1 DIAGNOSTIC COMPUTER 


Ms 12412 
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SECTION 5F 
PARKING BRAKE 


CAUTION: When servicing brake parts, do not create dust by grinding, sanding brake 
linings, or by cleaning brake parts with a dry brush or compressed air. Many brake parts 
contain asbéstos fibers which can become airborne if dust is created during servicing. 
Breathing dust containing asbestos fibers may cause serious bodily harm. A water 
dampened cloth or water based solution should be used to remove any dust on brake 
parts. Equipment is commercially available to perform this washing function. These 
wet methods will prevent asbestos fibers from becoming airborne. 


NOTICE: When fasteners are removed, always reinstall them at the same location from, which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 
General Description .. 5F-1 Parking Brake Automatic Adjuster ...... 5F-5 
Parking Brake Handle 5F-1 Disabling Parking Brake Automatic 
Cables .... 5F-1 Adjuster ......e.00. aoputlcadenet SES 
Daytime Running Lamps (ORL) . 5F-1 Enabling Parking Brake Automatic 
On-Vehicle Service ... 5F-2 Adjuster. 


Parking Brake Handle 5F-2 Parking Brake Free-Travel 
Cables .... SF-2 Adjustment SET 
Front Cable . 5F2 Specifications . 5F-7 
Right Rear Cable 5F-4 General Specifications 5F-7 
Left Rear Cable .. 5F-4 Fastener Tightening Specifications SPT 
Intermediate Cable 5F-4 
GENERAL DESCRIPTION CABLES 


This vehicle is equipped with coated parking brake 
cable assemblies. The wire strand is coated with a 
nylon material which. slides over ‘plastic seals inside 
the conduit end fittings. This is for corrosion 
protection and reduced parking brake effort. 


‘The parking brake system consists of a parking 
brake handle mounted on the left inner door sill, a 
nylon coated cable system and mechanical actuators 
on each rear caliper. 

When the parking brake is applied, the lever on 


the caliper causes the pushrod, actuating collar and 
clamp rod assembly to be moved outward and the 
caliper to slide inward, mechanically forcing the shoe 
and lining assemblies against the brake rotor. 
Parking brake application is completely independent 
of the hydraulic brake system. 


PARKING BRAKE HANDLE 


The parking brake handle has an indicator switch 
which closes when the parking brake is set, thus 
illuminating the red “BRAKE” lamp. 

Parking brake  lever/cable adjustment is, 
automatic, Cycling the lever three times should result 
in‘parking brake lever movement of 8 to 5 notches 
when a270N (61 Ibs.) force is applied. 


NOTICE: Handling of these cables during 
servicing of the parking brake system requires 
extra: care. Damage to the nylon coating will 
reduce corrosion protection and if the damaged 
area passes through the seal, increased parking 
brake effort could result. Contact of the coating 
with sharp-edged tools, or with sharp surfaces of 
the vehicle underbody, should be avoided. 


DAYTIME RUNNING LAMPS (DRL) 


For information on the parking brake system in 
relation to DRL, refer to SECTION 8B. 
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5F-2 PARKING BRAKE 


[a] PINOR SCREW (9) MUST BE REMOVED AFTERINSTALLATION [6] washien 


“OR PROPER PARKING BRAKE OPERATION. 
[1] ELECTRICAL CONNECTOR 


2) caste 

B) sour 

[2] PARKING BRAKE CONTROL ASSEMBLY 
[5] prive sector 


nur 

(2) wer door su 
(2) Pincorscrew) 
10] INDICATOR swiTCH 


Figure 1 - Parking Brake Lever 


ON-VEHICLE SERVICE 


PARKING BRAKE HANDLE 
Figure 1 


| Remove or Disconnect 


rT 
2. 


3. 


1 
2 
3. 


4, 


‘Negative battery cable. 

Left seat cushion and frame assembly. See 
SECTION 10-10. 

Disable parking brake automatic adjuster. See 
“Disabling Parking Brake Automatic Adjuster” in 
this section. 

Parking brake electrical connector. 

Parking brake lever bolts attaching control 
assembly to door sill. 

Parking brake handle. 

Parking brake front cable from drive sector. 


Install or Connect 


Parking brake front cable to drive sector. 
Parking brake handle. 

Parking brake lever bolts attaching control 
assembly to door sill. 


Tighten 
© Parking brake lever bolts to 25 N-m (18 Ib. ft.). 
Parking brake electrical connector. 


5. Enable parking brake automatic adjuster. See 
“Enabling Parking Brake Automatic Adjuster” in 
this section. 


Important 
© The pin or screw, used during shipment to 
deactivate the adjusting pawl of the parking 
brake lever, must be removed following 
installation to allow for proper parking brake 
operation. 


6. Left seat frame assembly and cushion. 
7. Negative battery cable. 


CABLES 
Figures 1 and 2 


Front Cable 


Remove or Disconnect 


7 Seat cushion and frame assembly. Refer to 
SECTION 10-10. 

2. Disable parking brake automatic adjuster. Refer 
to “Disabling Parking Brake Automatic Adjuster” 
in this section. 

3. Raise vehicle and suitably support. Refer to 
SECTION 0A. 

4. Parking brake front cable from parking brake 
cable connector. 
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G ap 7] CABLE CONNECTOR (LEFT OR RIGHT) 
CABLE [2] Front caste Guipe 

(2) wrenmepiate caste 

REAR CABLE (RIGHT HAND) 


[Hi] REAR CABLE BRACKET (RIGHT HAND) 


CABLE RETURN SPRING 


REAR CABLE ~ (LEFT HAND) 


REAR CABLE BRACKET - (LEFT HAND) 
(GE) Front caste Asm (PART OF [2 ]) CONNECTOR 


12.9.90 
9S 7097-5 
Figure 2 - Parking Brake Cables 
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5F-4 PARKING BRAKE 


10. 
i, 


Parking brake front cable from parking brake 
front cable return spring. 

Parking brake left rear cable from parking brake 
front cable assembly connector. 

Parking brake front cable clip bolt and clip. 

Lower vehicle. Refer to SECTION 0A. 

Parking brake front cable from automatic 
adjuster. 

Parking brake front cable nut and washer. 
Parking brake front cable from vehicle. 


Install or Connect 


I. Parking brake front cable to vehicle. 
2. Parking brake front cable washer and nut. 
2) Tighten 
° "Parking brake front cable nut to 33 N-m (24 Ib. 
ft.) 

3. Parking brake front cable to automatic adjuster. 

4. Raise vehicle and suitably support. Refer to 
SECTION 0A. 

5. Parking brake front cable clip and bolt. 

Tighten 
. Parking brake front cable bolt to 11 N-m (8 Ib. 
ft.). 

6. Parking brake left rear cable to parking brake 
front cable assembly connector. 

7. Parking brake front cable to parking brake front 
cable return spring. 

8. Parking brake front cable to parking brake cable 
connector. 

9. Lower vehicle. Refer to SECTION 0A. 

10. Enable parking brake automatic adjuster. Refer to 
“Enabling Parking Brake Automatic Adjuster” in 
this section. 

11. Seat cushion and frame assembly. Refer to 
SECTION 10-10. 

Right Rear Cable 


Remove or Disconnect 


Disable parking brake automatic adjuster. Refer 
to “Automatic Adjuster” in this section. 

Raise vehicle and suitably support. Refer to 
SECTION 0A. 

Tire and wheel assembly. Refer to SECTION 3E. 
Parking brake right rear cable from parking brake 
intermediate cable. 

Parking brake right rear cable from parking brake 
right rear cable bracket. 

Parking brake right rear cable from caliper 
mounting bracket and lever. 


bq Install or Connect 


Parking brake right rear cable to caliper lever and 
mounting bracket. 
© Be sure boot on end of the cable is attached to 


conduit end fitting. 

2. Parking brake right rear cable to parking brake 
right rear cable bracket. 

3. Parking brake right rear cable to parking brake 
intermediate cable. 

4, Tire and wheel assembly. 

5. Lower vehicle. 

6, Enable parking brake automatic adjuster. Refer to 
“Enabling Parking Brake Automatic Adjuster” in 
this section. 

Left Rear Cable 

Remove or Disconnect 

T. Disable parking brake automatic adjuster, Refer 
to “Disabling Parking Brake Automatic Adjuster” 
in this section. 

2, Raise vehicle and suitably support. Refer to 
SECTION 0A. 

3. Tire and wheel assembly. Refer to SECTION 3E. 

4. Parking brake front cable from parking brake 
front cable return spring. 

5. Parking brake left rear cable from parking brake 
front cable assembly connector. 

6. Parking brake left rear cable from parking brake 
left rear cable bracket. 

7. Parking brake left rear cable from caliper 


mounting bracket and lever. 


bd Install or Connect 


NOH 


Parking brake left rear cable to caliper lever and 

mounting bracket. 

Be sure boot on end of cable is attached to 
conduit end fitting. 

Parking brake left rear cable to parking brake left 

rear cable bracket. 

Parking brake left rear cable to parking brake 

front cable assembly connector. 

Parking brake front cable to parking brake front 

cable return spring. 

‘Tire and wheel assembly. 

Lower vehicle. 

Enable parking brake automatic adjuster. Refer to 

“Enabling Parking Brake Automatie Adjuster” in 

this section, 


Intermediate Cable 


T 


Remove or Disconnect 


Disable parking brake automatic adjuster. Refer 
to “Disabling Parking Brake Automatic Adjuster” 
in this section. 
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[BZ] tocatty FasricaTeD wiREHOOK [5] PARKING BRAKE HANDLE ASSEMBLY 


ANCHOR PLATE ©] screw 
NAIL OR DRIFT (cover 
DRIVE PAWL. @] nur 
[2] paive sector 


Figure 3 - Disable Parking Brake Automatic Adjuster 


2. Raise vehicle and suitably support. Refer to 
SECTION 0A. 

3. Parking brake intermediate cable from parking 
brake cable connectors and parking brake front 
cable guide. 


Install or Connect 


Parking brake intermediate cable to parking 
brake cable connectors and parking brake front 
cable guide. 

Lower vehicle. 

Enable parking brake automatic adjuster. Refer to 
“Enabling Parking Brake Automatic Adjuster” in 
this section. 


2. 
3. 


PARKING BRAKE AUTOMATIC ADJUSTER 
Figure 3 


Disabling the parking brake automatic adjuster is 
necessary to loosen the parking brake cables for 
maintenance of the parking brake system. The 
parking brake automatic adjuster must be enabled and 
cables adjusted (tightened) after maintenance has 
been completed. 


Disabling Parking Brake Automatic Adjuster 


1. Remove driver’s seat cushion. See SECTION 
10-10. 


2. 
3. 


Remove parking brake handle cover and screws. 

Using fabricated wire, or an offset screwdriver, 

hold drive pawl so that it is disengaged from drive 

sector. 

Insert a nail, or drift, through the hole in the 

anchor plate to retain the drive pawl in the 

disengaged position. 

Move the parking brake handle until it aligns with 

lock pawl. 

Depress button on handle and move lever to down. 

position. 

Visually inspect to see that anchor plate is against 

the stud on the parking brake handle. 

e If anchor plate is not against stud, repeat 
procedure as needed. 

Parking brake front cable can now be pulled to the 

rear to gain the slack necessary to perform parking 

brake maintenance. 


Enabling Parking Brake Automatic Adjuster 


1 
2. 
3. 


Remove nail, or drift, from anchor plate. 

Apply and release parking brake three times 

Pull up on parking brake handle. 

© Proper handle/cable adjustment will result in 
the parking brake lever moving up 3 to 5 
ratchet clicks with a 270 N (61 Ibs.) force. 

Release parking brake handle. 
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APPLY PRESSURE HERE. PISTON SEAL 


MEASURE HERE. PIVOT PIN 


PRELOAD SPRING PARKING BRAKE LEVER 
BOOT 


CALIPER HOUSING 


i ‘OUTBOARD SHOE AND 
4 rs] LINING ASSEMBLY BLEEDER SCREW 


o CLAMP ROD BRACKET 


INBOARD SHOE AND 
LINING ASSEMBLY BUSHING 


BOOT 


ACTUATING COLLAR 
COLLAR RETURN 
SPRING 


PISTON 
BLEEDER SCREW CAP 


al 


BOLT 


ARES 


ADJUSTER SCREW 
LOWER GUIDE PIN BOLT 


| 


RETAINER GUIDE PIN 
MOUNTING BRACKET 


UPPER GUIDE PIN BOLT RETAINER 


Bel 


[it] pusirop 


LEVER RETURN SPRING 10-10-91 
95 7351-582 


Figure 4- Parking Brake Free-Travel Adjustment 
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© There should be no rear brake drag and no gap 
between the caliper housings and caliper 
parking brake levers. 
@ Remove rear tire and wheel assemblies, if 
necessary, to see this gap. See SECTION 3E 
5. Install parking brake handle cover and screws. 


Tighten 

@ Parking brake handle cover screws to 2 N-m 
(18 Ib. in). 

6. Install driver's seat cushion, See SECTION 10-10. 


PARKING BRAKE FREE-TRAVEL ADJUSTMENT 
Figure 4 


Fa Adjust 


The adjustment process requires a second person to 
apply a light brake pedal load. Lever free-travel is 
set by the position of the adjusting screw. Turning 
the adjustment screw clockwise increases the free- 
travel; turning the adjustment screw 
counterclockwise decreases the free-travel. 


NOTICE: Shoe and lining assemblies must be 
new or parallel to within 0.15 mm (0.006 in). 
Parking brake adjustment is not valid with 
heavily tapered pads and may cause 
caliper/parking brake binding. Inspect the old 
shoe and lining assemblies and replace with new 
shoe and lining assemblies if they are tapered. 


| Important 


Parking brake free-travel adjustment should only 
be made if the caliper housing has been 
disassembled. 

© This adjustment will not correct a condition where 
parking brake levers will not return to their stops. 

© Remove cable and return spring. 

1, Have an assistant apply a light brake pedal load, 
enough to stop brake rotor from turning by hand. 
© This takes up all clearances and ensures that 

components are correctly aligned. 

2. Apply pressure to lever as shown. 


Measure 


© Free-travel between lever and caliper housing 
at location B (Figure 4). 

- Free travel must be 0.6 mm to 0.7 mm 
(0.024 to 0.028 in.). 


PARKING BRAKE 5F-7 


3. If free-travel is incorrect, do the following: 

. Remove adjustment screw. 

. Clean thread adhesive residue from threads. 

. Coat threads with adhesive. 

. Screw in the adjusting screw far enough to 
obtain 0.6 mm to 0.7 mm (0.024 to 0.028 in.) 
free-travel between lever and caliper housing. 

4. Have assistant release brake pedal. Then apply 

brake pedal firmly three times. 

5. Recheck free-travel as described in Steps 1 and 2, 

and adjust as necessary. 


SPECIFICATIONS 
GENERAL SPECIFICATIONS. 


Parking Brake 
Free-Travel 


youp 


0.15 mm (0.006 in.) max 
0.6-0.7 mm (0.024-0.028 in.) 


FASTENER TIGHTENING SPECIFICATIONS 


Parking Brake Control 

Assembly Bolts ..... 25 N-m(181b. ft.) 
Parking Brake Cable Nut 33 N-m (24 1b. ft.) 
Parking Brake Handle 

Cover Screws ....seeseeee 2 N-m (181. ft.) 
Parking Brake 

Handle Bolts ...........4 25 N-m (18 Ib. ft.) 
Parking Brake 

Front Cable Bolt ......... 11 Nm (6 1b. ft.) 
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ENGINE 


CONTENTS 
Engine General Information ....... Section 6 Engine Fuel ......ecsseeeeeeeseee Section 6C 
Engine Mechanical Engine Electrical 

Engine On-Vehicle General . Section 6D 
Service - VIN P Section6A1A Battery Section 6D1 
Engine Unit Repair - VIN P Section 6A1B Cranking System . Section 6D2 
Engine On- Vehicle Charging System . Section 6D3 
Service - VIN J Section 6A2A —_ Ignition System Section 6D4 
Engine Unit Repair - Section6A2B Engine Wiring . Section 6D5 
Cooling and Radiator .. Section 6B Driveabilityand Emissions ... (Refer to Book 2) 

Exhaust System sees Section 6F 


SECTION 6 
ENGINE GENERAL INFORMATION 
CONTENTS 


Description of Section 6 6-2 
General Information 6-2 
Cleanliness and Care 6-2 
General Information on Engine 
Service 6-2 
Engine Performance Diagnosi 63 
Engine Mechanical Diagnosis . 6-3 
Excessive Oil Consumption . 63 
Oil Leak Diagnosis . 63 
Finding the Leak 63 
Powder Method 6-3 
Black Light and Dye Metho 63 
Repairing the Leak 63 
Gaskets 6-4 
Seals 64 
Low or No 6-4 
Engine Noise Diagnosis 6-4 
Main Bearing Noise . 6-4 


Connecting Rod Bearing Noise . 


Timing Gear or Chain and Sprocket 
Noises (VIN J) 
Piston Noises .. 
Valve Mechanism or Valve Train 
Noises .. 
Engine Knock Diagnosis 


Knocks Cold and Continues for Two to 


Three Min. Increases with Torque ... 


Heavy Knock Hot with Torque 
Applied 
Light Knock Hot 
Knocks on Initial Start-Up but Only 
Lasts a Few Seconds (VIN J) . 
Knocks at Idle Hot. 
Compression Test 
Compression Test (VIN P) . 
Compression Test (VIN J) 
Special Tools .. 
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6-2 ENGINE GENERAL INFORMATION 
DESCRIPTION OF SECTION 6 
SECTION 6A1/6A2 - ENGINE MECHANICAL 


These sections contain information on the 
mechanical parts of the engine, such as block, 
crankshaft, pistons, valve train and camshaft. 
Overhaul procedures, removal and replacement 
procedures and specifications are also covered. The 
serpentine drive belt (VIN P) is covered in SECTION 
6A1A. Refer to SECTION 6B for service information 
of serpentine drive belt (VIN J). 


SECTION 6B - COOLING AND RADIATOR 


Engine cooling system components such as 
radiator, coolant pump, coolant hoses, thermostat, and 
cooling fans are covered in this section. The 
serpentine drive belt (VIN J) is also covered, along 
with cooling system capacities, and drain/fill 
procedures. Refer to SECTION 6A1A for service 
information of serpentine drive belt (VIN P). 


SECTION 6C - ENGINE FUEL 


This section contains information on the fuet 
system including the fuel tank, fuel pump, and fuel 
lines. Fuel injection and fuel injectors are covered in 
SECTION 6E3. 


SECTION 6D - ENGINE ELECTRICAL 


Items covered in this section are the battery, 
generator, starter, distributor (VIN P), engine wiring 
harness, spark plugs and wires, and ignition system. 
SECTION G6E/6E3 - DRIVEABILITY AND 
EMISSIONS 


SECTIONS 6E and 6E3, DRIVEABILITY AND 
EMISSIONS are in Book 2 of the 1994 Corvette Service 
Manual (ST-364-94-2). 

This section covers emission control system general 
information, diagnostic procedures, and on-vehicle ser- 
vice which will lead to the repairing performance and 
driveability related problems. Fuel injection and all 
emissior components are covered, as well as removal 
and replacement procedirres. 


SECTION 6F - EXHAUST SYSTEM 


This section has information on all exhaust system 
parts such as crossover pipes, exhaust pipes, three way 
catalytic converters, resonator, and mufflers. 


GENERAL INFORMATION 
CLEANLINESS AND CARE 


‘An automobile engine is a combination of many 
machined, honed, polished and lapped surfaces with 
tolerances that are measured in ten thousandths of an 
inch. When any internal engine parts are serviced, 
care and cleanliness are important. A liberal coating 
of engine oil should be applied to friction areas during 
assembly to protect and lubricate the surfaces on 
initial operation. Throughout this section, it should be 
understood that proper cleaning and protection of 
machined surfaces and friction areas are part of the 
repair procedure. This is considered standard shop 
practice even if not specifically stated. 

When valve train components are removed for 
service, they should be retained in order. At the time 
of installation, they should be installed in the same 
locations and with the same mating surfaces as when 
removed. 


GENERAL INFORMATION ON ENGINE 
SERVICE 


CAUTION: Before removing or 
installing any electrical unit, or when a 
tool or equipment could easily come in 
contact with “live” or “hot at all times” 
exposed electrical terminals, disconnect 
the negative battery cable to help 
prevent personal injury and/or damage 
to the vehicle or components. Unless 
instructed otherwise, the ignition switch 
must be in the “OFF” or “lock” position. 


NOTICE: The following information on engine 
service should be noted carefully, as it is important 
in preventing damage and in contributing to 
reliable engine performance. 


When raising or supporting the engine for any 
reason, do not use a jack under the oil pan. Due to the 
small clearance between the oil pan and the oil pump 
sereen, jacking against the oil pan may cause the pan 
to be bent against the pump screen resulting in a 
damaged oil pickup unit. 

‘Any time the port fuel injection assembly or air 
cleaner is removed, the intake opening should be 
covered. This will protect against accidental entrance 
of foreign material which could follow the intake 
passage into the cylinder and cause extensive damage 
when the engine is started. 
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ENGINE PERFORMANCE DIAGNOSIS 


Engine performance diagnosis procedures are 
covered in SECTION 6E3 and should be consulted for 
diagnosis of any driveability, emissions, or MIL 
(Service Engine Soon) problems. 
Refer to: 
@ SECTION 6E - DRIVEABILITY AND 
EMISSIONS - GENERAL INFORMATION. 

© SECTION 6E3 - DRIVEABILITY AND 
EMISSIONS - FUEL INJECTION (PORT) 
VIN P(LT1) OR VIN J (LTS). 


ENGINE MECHANICAL DIAGNOSIS 


The following diagnostic information covers 
common problems and possible causes. When the 
proper diagnosis is made, the problem should be 
corrected by adjustment, repair or part replacement as. 
required. Refer to: the appropriate section of the 
manual for these procedures. 


EXCESSIVE OIL CONSUMPTION 


Excessive oil consumption (Not due to leaks) is the 
use of 1.9L (2 gts.) or more of engine oil within 2,000 
miles or 3,200 kilometers. 

@ External oil leaks. Tighten bolts andor replace 
gaskets and seals as necessary. 

@ Improper reading of oil level indicator. Check oil 
with vehicle on a level surface and allow adequate 
drain-down time. 

© Improper oil viscosity. Use recommended SAE 
viscosity for prevailing temperatures. Refer to 
SECTION OB for oil specifications. 

© Continuous high speed driving and/or severe 
usage will normally cause decreased oil mileage. 

© Crankcase ventilation system malfunctioning. 

@ Valve guides and/or valve stem seals worn, or seals 
omitted. Ream guides and install oversize service 
valves and/or new valve stem seals. 

© Piston rings broken, improperly installed, worn, or 
not seated. Allow adequate time for rings to seat. 
Replace broken or worn rings as necessary. 

© Piston improperly installed or mis-fitted. 


OIL LEAK DIAGNOSIS 


Most fluid oil leaks are easily located and repaired 
by visually finding the leak and replacing or repairing 
the necessary parts. On some occasions a fluid leak 
may be difficult to locate or repair. The following 
procedure may help in locating and repairing most 
leaks: 
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FINDING THE LEAK 


1. Identify the fluid, determine whether it is engine 
oil, automatic transmission fluid, power steering 
fluid, ete. 

2. At what point is the fluid leaking from? After 
running the vehicle at normal operating 
temperature, park the vehicle over a large sheet of 
paper. After a few minutes, you should be able to 
find the approximate location of the leak by the 
drippings on the paper. 

3. Visually check around the suspected component. 
Check around all gasket mating surfaces for leaks. 
A mirror is useful for finding leaks in areas that 
are hard to reach. 

4. If the leak still cannot be found, it may be 
necessary to clean the suspected area with a 
degreaser, steam or spray solvent. Clean the area 
well, then dry the area. Operate the vehicle for 
several miles at normal operating temperature 
and varying speeds. After operating the vehicle, 
visually check the suspected component. If you 
still cannot locate the leak, try using the powder or 
black light and dye method. 


Powder Method 


1. Clean the suspected area. 

2. Apply an aerosol-type powder (such as foot 
powder) to the suspected area. 

3. Operate the vehicle under normal operating 
conditions. 

4, Visually inspect the suspected component. You 
should be able to trace the leak path over the white 
powder surface to the source. 


Black Light and Dye Method 


Tool Required: 
J 28428-D, Leak Detector Kit 


1. Pour specified amount of dye into leaking 


component. 
2. Operate the vehicle under normal operating 
conditions as directed in the kit. 


3. Direct the light toward the suspected area, The 
dyed fluid will appear as a yellow path leading to 
the source. 


REPAIRING THE LEAK 


Once the origin of the leak has been pinpointed 
and traced back to its source, the cause of the leak 
must be determined in order for it to be repaired 
properly. Ifa gasket is replaced, but the sealing flange 
is bent, the new gasket will not repair the leak. The 
bent flange must be repaired also. 
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Before attempting to repair a leak, check to be sure 
that the following conditions are correct as they may 
cause a leak: 


Gaskets 


Inspect 


Fluid level/pressure is too high. 

Crankcase ventilation system malfunctioning. 
Improperly tightened fasteners or dirty/damaged 
threads. 

Warped flanges or sealing surface. 

Scratches, burrs or other damage to the sealing 
surface. 

6. Damaged or worn gasket. 

7. Cracking or porosity of the component. 

8. Improper sealant used (where applicable). 


4, 
6. 


Seals 


fal Inspect 

Fluid level/pressure is too high. 

Crankcase ventilation system malfunctioning. 
Damaged seal bore (scratched, burred or nicked). 
Damaged or worn seal. 

Improper installation. 

Cracks in component. 

Shaft surface scratched, nicked or damaged. 
Loose or worn bearing causing excess seal wear. 


LOW OR NO OIL PRESSURE 


SAM HP wry 


@ Low oil level. Fill to full mark on oil level 
indicator. 

© Slow idle speed. 

‘Incorrect or malfunctioning oil pressure switch. 

@ Incorrect or malfunctioning oil pressure gage. 
Replace with proper gage. 

© Improper oil viscosity or diluted oil. Install oil of 

proper viscosity for expected temperature, or 

install new oil if diluted with moisture or 

unburned fuel mixtures. 

Oil pump worn or dirty. 

Plugged oil filter. 

Oil pickup screen loose or plugged. 

Hole in oil pickup tube (VIN P). 

Air leak in oil pickup assembly (VIN J). Replace 

pickup assembly and/or O-ring. 

Excessive bearing clearance. Replace if necessary. 

© Cracked, porous or plugged oil galleries. Repair or 
replace block. 

© Gallery plugs missing or mis-installed. 
plugs or repair as necessary. 

© Malfunctioning pressure regulation valve (VIN J). 


eoooe 


Install 


ENGINE NOISE DIAGNOSIS 


There are four steps to diagnosing engine noise. 
You must determine: 

e Type of noise. 

© Under which operating conditions it exists. 

@ At what rate, and at what location in the 

engine. 

¢ Compare sounds in other engines to make sure 

you are not trying to correct a normal 
condition. 

Identify the type of noise, for example, a light 
rattle or a low rumble. Determine the exact operating 
conditions under which the noise appears. 

Remember, engine noises are generally 
synchronized to either engine speed (caused by the 
crankshaft, connecting rods or pistons) or one-half 
engine speed (valve train noises). Try to determine the 
rate at which the noise is occurring. 


MAIN BEARING NOISE 


Damaged or worn main bearing noise is revealed 
by dull thuds or knocks which happen on every engine 
revolution, and this noise is loudest when the engine is 
under heavy load. 

Excessive crankshaft end play is indicated by an 
intermittent rap or knock sharper than a worn main 
bearing. 

Cause of main bearing noises include: 

Low oil pump pressure. 

Thin, diluted or dirty oil and/or filter. 
Excessive main bearing clearance. 
Excessive crankshaft end play. 
Out-of-round crankshaft journals. 
Excessive belt tension. 

Loose crankshaft pulley. 

Loose flywheel or torque converter. 
Loose main bearing cap. 


CONNECTING ROD BEARING NOISE 


A damaged or worn connecting rod bearing will 
produce knock under all speeds. During the early 
stages of wear, connecting rod noise may be confused 
with piston slap or loose wrist pins. Connecting rod 
knock noise increases in volume with engine speed and 
is at its loudest on deceleration. Causes of connecting 
rod bearing noise include: 

© Excessive bearing clearance. 

Worn crankshaft connecting rod journal. 

Thin, diluted or dirty oil and/or filter. 

Low oil pressure. 

Crankshaft connecting rod journals out-of- 
round, 

© Misaligned connecting rod. 

@ Connecting rod bolts not properly torqued. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ENGINE GENERAL INFORMATION 6-5 


© Wrong bearing inserts or misaligned bearing 
half. 


TIMING GEAR OR CHAIN AND SPROCKET 
NOISES (VIN J) 


The most common noise is a high frequency, light- 
knocking sound. This sound will generally be the 
same in intensity whether the engine is idling, 
operating at high speeds, or under load. Causes of 
timing gear or chain and sprocket noises include: 

© Low oil pressure. 

@ Worn or damaged primary chain guide and/or 

wear strip; improperly adjusted guide. 

@ Worn or damaged primary timing chain. 

© Worn or damaged crankshaft sprocket. 

@ Worn or damaged idler sprocket. 

@ Worn or damaged idler sprocket bearings or 

shaft. 

© Worn or damaged secondary timing chain(s). 

Worn or damaged secondary chain pivot and/or 
fixed chain guides and/or wear strips. 

@ Worn or damaged secondary chain top guides 
and/or wear strips. 

Worn or damaged camshaft sprocket(s). 
@ Worn or damaged secondary chain 
tensioner(s). 


PISTON NOISES 


Piston pin, piston, and connecting rod noises are 
hard to separate. A loose piston pin, for example, 
causes a sharp double knock usually heard when the 
engine is idling, or during sudden acceleration then 
deceleration of the engine. A piston pin that has been 
improperly fitted will emit a light ticking noise that is 
more noticeable with no load on the engine. 

Excessive piston-to-cylinder bore clearance will 
cause piston slap noise. The noise is similar to a 
metallic knock, as if the piston were “slapping” the 
cylinder wall during its stroke. As with most engine 
noises, understanding the cause of the noise will help 
you imagine what the noise sounds like. An indication 
of piston slap is a decrease in noise as the engine 
warms up. When the engine is cold, the piston to bore 
clearance is greater and piston slap will be louder. 
Causes of piston noises include: 

© Worn or loose piston pin or bushing. 

Improper fit of pin. 

Excessive piston-to-cylinder bore clearance, 
Lack of lubrication. 

Carbon deposits on top of piston striking 
cylinder head. 

Worn or broken piston ring land. 

© Broken or cracked piston. 

© Misaligned connecting rods. 

Worn or damaged rings. 

. 


Worn or out-of-round cylinder walls. 


Excessive ring land clearance. 
Insufficient ring-end gap clearance. 
Piston 180 degrees out of position. 
Incorrect piston cam grind. 


eooe 


VALVE MECHANISM OR VALVE TRAIN 
NOISES 


A light tapping at one-half engine speed, or any 
varying frequency, can indicate a valve train problem, 
‘These tapping noises increase with engine speed. 
Before attempting to judge valve train noises, 
thoroughly warm up the engine. By doing this you 
will bring all engine components to a normal state of 
expansion. Also, run the engine at various speeds and 
listen for engine noise with the hood closed while 
sitting in the driver's seat. The causes of valve 
mechanism noise include: 
Low oil pressure. 
Loose rocker arm attachments (VIN P). 
Worn rocker arm and/or pushrod (VIN P). 
Broken valve spring. 
Sticking valves. 
Lifters worn, dirty or faulty. 
Camshaft worn. 
Worn valve guides (VIN P). 
Worn or damaged valve keys (VIN J). 
Worn or damaged valve retainers (VIN J). 


ENGINE KNOCK DIAGNOSIS 
Important 


‘Noises in engines are sometimes characteristic of 
the design, Compare the sounds in other engines 
to make sure you are not trying to correct a normal 
condition. 


KNOCKS COLD AND CONTINUES FOR TWO. 
TO THREE MINUTES INCREASES WITH 
TORQUE 


© Flywheel contacting splash shield (VIN P). Re- 
position splash shield. 

© Loose or broken balancer or drive pulleys (VIN P). 
Tighten or replace as necessary. 

Loose or broken camshaft torsional damper or 
accessory drive pulleys (VIN J). Tighten or replace 
as necessary. 

@ Excessive piston to bore clearance. Replace piston. 
- Cold engine piston knock usually disappears 

when the cylinder is grounded out. Cold 
engine piston knock which disappears in 1.5 
minutes should be considered acceptable 

© Bent connecting rod. 
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HEAVY KNOCK HOT WITH TORQUE APPLIED 


Broken balancer or pulley hub (VIN P). Replace 
parts as necessary. 

© Loose torque converter bolts (VIN P) 

¢ Exhaust system grounded. Reposition as 
necessary. 

Flywheel cracked (VIN P). 

@ Worn or damaged duel mass flywheel (VIN J) 


© Excessive main bearing clearance. Replace as 
necessary. 

© Excessive rod bearing clearance. Replace as 
necessary. 

LIGHT KNOCK HOT 


© Detonation or spark knock. Check operation of 
ignition control or knock sensor circuit. See 
SECTION 6E3. 

© Loose torque converter bolts (VIN P). 

Exhaust leak at manifold (VIN P). Tighten bolts 
and/or replace gasket. 

© Excessive rod bearing clearance. Replace bearings 
as necessary 

© Excessive piston pin clearance (VIN J). 

© Excessive crankshaft end clearance (VIN J). 


KNOCKS ON INITIAL START-UP BUT ONLY 
LASTS A FEW SECONDS (VIN J) 


© Improper oil viscosity. Install proper oil viscosity 
for expected temperatures. Refer to SECTION 0B 
for engine oil specifications. 

® Excessive piston to bore clearance. 

@ Excessive piston pin clearance. 

@ Excessive crankshaft end clearance. 

¢ Excessive main bearing clearance. 


KNOCKS AT IDLE HOT 


@ A/C compressor or generator bearing. Replace as 

necessary. 

Valve train. Replace parts as necessary. 

© Improper oil viscosity. Install proper viscosity oil 
for expected temperature. Refer to SECTION 0B 
for engine oil specifications. 

@ Excessive piston pin clearance. Replace piston and 
pin. 

e Shaft drive gear backlash excessive. Knock will 
also be heard on a cold engine. 

Connecting rod alignment. Check and replace rods 
as necessary. 

Loose crankshaft balancer (VIN P). 
replace worn parts. 

@ Loose crankshaft torsional damper (VIN J). 
Replace any worn part, apply Loctite 262° to both 
threads, and tighten damper to specifications. 


Torque and/or 


Insufficient piston to bore clearance (VIN P). 
Hone and fit new piston. 

© Insufficient piston to bore clearance (VIN J). 
Replace piston-liner assembly. 


COMPRESSION TEST 
COMPRESSION TEST (VIN P) 


1. When checking cylinder compression: 
A. Engine should be at room temperature. 
B. Disconnect “BAT” terminal and the four 

terminal connector from the distributor. 

©. Remove spark plugs. 
D. Throttle body valves should be wide open. 
E. Battery should be at or near full charge. 

2. For each cylinder, crank engine through four 
compression strokes. 

3. The lowest reading cylinder should not be less 
than 70% of the highest. 

4. No cylinder reading should be less than 689 kPa 
(100 psi). 


Important 


The results of a compression test will fall into the 

following categories: 

A. Normal - Compression builds up quickly and 
evenly to specified compression on each 
cylinder. 

B. Piston Rings - Compression low on first stroke. 
Tends to build up on following strokes but does 
not reach normal. Improves considerably with 
addition of oil. 

C. Valves - Compression low on first stroke. Does 
not tend to build up on following strokes. Does 
not improve much with addition of oil. Use 
approximately three squirts from a plunger- 


type oiler. 
COMPRESSION TEST (VIN J) 


1. When checking cylinder compression: 
A. Engine should be at room temperature. 
B. Disconnect electrical connector 

crankshaft ignition timing sensor. 

©. Remove spark plugs. 
D. Throttle body valves should be wide open. 
E. Battery should be at or near full charge. 

2. For each cylinder, crank engine through four 
compression strokes. 

3. There should be no more than 15% variation in 
compression readings between cylinders. 

4, Readings should be in the 1034-1379 kPa (150-200 
psi) range. 


from 
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(2) teak vetector Kit [2] compression Gace 438722 


Figure 1 - Special Tools 
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SECTION 6A1A 


5.7 LITER V8 ENGINE 


ON-VEHICLE SERVICE 
RPO LT1 - VIN P 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). 
Refer to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR 
Components and Wiring Location view in Section 9J before performing service on or 
around SIR components or wiring. Failure to follow CAUTIONS could result in 
possible air bag deployment, personal injury, or unneeded SIR system repairs. 


CAUTION: Before removing or installing any electrical unit, or when a tool or 
equipment could easily come in contact with “live” or “hot at all times” exposed 
electrical terminals, disconnect the battery negative cable to help prevent personal 
injury and/or damage to the vehicle or components. Unless instructed otherwise, the 
ignition switch must be in the “OFF” or “LOCK” position. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed, If'a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 
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ON-VEHICLE SERVICE 


FUEL SYSTEM PRESSURE RELIEF 


CAUTION: 


© To reduce the risk of fire and per- 
sonal injury, it is necessary to 
relieve the fuel system pressure 
before servicing fuel system com- 
ponents. 


© After relieving system pressure, a 
small amount of fuel may be 
released when servicing fuel lines 
or connections. In order to reduce 
the chance of personal injury, 
cover fuel pipe fittings with a 
shop towel before disconnecting, 
to catch any fuel that may leak 
out. Place the towel in an 
approved container when discon- 
nect is completed. 


‘Tool Required: 
J 34730-1 Fuel Pressure Gage 


MINIMUM BELT LENGTH MARK 
MAXIMUM BELT LENGTH MARK 

BELT REPLACEMENT MARK 

MOVABLE INDICATOR 

BALANCER ASSEMBLY, CRANKSHAFT 
TENSIONER ASSEMBLY, DRIVE BELT 

PUMP ASSEMBLY, POWER STEERING 
GENERATOR ASSEMBLY 

BELT, SERPENTINE DRIVE 

COMPRESSOR ASSEMBLY, AIR CONDITIONING 
PULLEY, DRIVE BELT IDLER 


1. Disconnect battery negative cable assembly termi- 
nal to avoid possible fuel discharge if an additional 
attempt is made to start engine. 

2. Loosen fuel filler cap to relieve tank vapor 
pressure. 

3. Connect gage J 34730-1 to fuel pressure connection. 
Wrap a shop towel around fitting while connecting 
gage to avoid spilling. 

4, Install bleed hose into an approved container and 
open valve to bleed system pressure. Fuel con- 
nections are now safe for servicing. 

5. Drain any fuel remaining in gage into an approved 
container. 


SERPENTINE DRIVE BELT AND TENSIONER 
ASSEMBLY 


Figures 1 and 2 


NOTICE: Routine inspection of the belt may 
reveal cracks in the belt ribs. These cracks will not 
impair belt performance and therefore should not 
be considered a problem requiring belt replace- 
ment. However, the belt should be replaced if belt 
slip occurs or if sections of the belt ribs are missing. 
A single serpentine drive belt is used to drive all 
engine accessories. All belt driven accessories are 
rigidly mounted with belt tension maintained by a 
spring loaded tensioner assembly. 


PCIOIO-SATAY.RP 


Figure 1 - Serpentine Drive Belt 
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148 TENSIONER ASSEMBLY, DRIVE BELT 
140 PULLEY, DRIVE BELT IDLER. 

151 BOLT/SCREW, DRIVE BELT IDLER PULLEY 
152, BOLT/SCREW, DRIVE BELT TENSIONER 


7C1002-6A18.¥.RP. 
Figure 2 — Drive Belt Tensioner Assembly and Idler Pulley 


The indicator on the movable portion of the ten- 
sioner assembly must be within the limits of the marks 
of the stationary portion of the tensioner assembly. 
Any reading outside of these limits indicates either a 
defective belt or tensioner assembly. 


Drive Belt 


Inspect 


Belt length scale on drive belt tensioner assembly 
for proper installed length. If belt length scale does 
not indicate proper installed length, install new 
drive belt. 


Remove or Disconnect 


CAUTION: See “Caution” on page 6A1A-1 
of this section. 


1. Battery negative cable assembly. 

2. Lift drive belt tensioner assembly (145) upward 
(clockwise) off drive belt using socket and handle 
on tensioner pulley bolt/screw. 

3. Drive belt (148). 


Clean 


© Drive belt surfaces. 


Install or Connect 


I. Drive belt (148) under tensioner pulley by lifting 
drive belt tensioner assembly (145). 
© Be sure drive belt (148) is aligned into proper 
grooves of drive belt pulleys. 
2. Battery negative cable assembly. 


Drive Belt Tensioner Assembly 


fe] Remove or Disconnect 

1. Drive belt (148) 

2. Drive belt tensioner bolt/screw (152). 
3. Drive belt tensioner assembly (145). 


install or Connect 
NOTICE: 


section. 
1. Drive belt tensioner assembly (145). 
2. Drive belt tensioner bolt/screw (152). 


&l Tighten 


© Drive belt tensioner bolt/screw (152) to 33 Nem 
(24 Ib. ft.). 
Drive belt (148). 


Drive Belt Idler Pulley 


See “Notice” on page GAIA-1 of this 


Remove or Disconnect 
rive belt (148). 

2. Idler pulley bolt/serew (151). 
8. Drive belt idler pulley (150). 


install or Connect 
NOTICE: 


section. 
1. Drive belt idler pulley (150) 
2. Idler pulley bolt/serew (151). 


a Tighten 


¢ Idler pulley bolt/screw (151) to 33 Nem 
(24 Ib. ft). 
3. Drive belt (148), 


See “Notice” on page 6A1A-1 of this 


ENGINE MOUNTS AND BRACKETS 
Figure 3 


© Engine mounts for damage to rubber portions of 
mount, fluid loss, or damage to mounting stud. 
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DRIVETRAIN AND FRONT 
‘SUSPENSION FRAME 

FRONT SIDE MEMBER 

VELCRO TABS (4 PLACES) 
BRACKET, ENGINE 

NUT, ENGINE MOUNT, 
BOLT/SCREW, ENGINE BRACKET 
MOUNT ENGINE 

NUT,ENGINE MOUNT 

HEAT SHIELD 

BOLT/SCREW, ENGINE MOUNT 
‘SPACER, ENGINE MOUNT 


2C1125-0A18¥-RP 


Figure 3- Engine Mounts and Brackets 


Important 


© Before replacing any engine mount due to sus- 
pected fluid loss, make sure that source of fluid 
is mount and not engine or accessories. 


Remove or Disconnect 

T. Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

2. Engine mount nuts (128) from both sides. 

Catalytic converters from exhaust manifold assem- 

blies and reposition, 


NOTICE: When raising or supporting the engine 
for any reason, do not use a jack under the oil pan, 
crankshaft pulley, or any sheet metal. Due to small 


clearance between the oil pan and the oil pump 
screen, jacking against the oil pan may cause it to 
be bent against the pump screen resulting in 
damaged oil pickup unit. 

Raise engine enough for mount studs to clear cross- 
member. 

Engine mount through-bolt/screw (130) and nut 
(125). 

Engine mounts (127), heat shield (129) and any 
spacers (131) if necessary. 

Engine bracket bolts/screws (126) and bracket 
(124). 


Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 
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1. Engine bracket (124) and bolts/screws (126). 


al Tighten 


© Bolts/screws (126) to 56 Nem (41 Ib. ft.). 

2. Engine mount (127), heat shield (129) and spacers 
(131), 

3. Engine mount through-bolt/screw (130) and nut 
(125). 

4. Lower engine. 

5. Engine mount nuts (128). 


al Tighten 
@ Engine mount nuts (128) to 54 Nem (40 Ib. ft.). 
© Engine mount through-bolt/screw (130) to 
105 Nem (77 Ib. ft.). 
6. Catalytic converters and nuts to exhaust manifold 
assemblies. 


By Tighten 


© Converter-to-exhaust manifold nuts to 21 Nem 
(15 Ib. ft.). 
7. Lower vehicle. 


OIL LEVEL INDICATOR AND TUBE 
ASSEMBLIES 


Remove or Disconnect 

Nut securing tube bracket to right exhaust man- 

ifold stud. 

2. Oil level indicator and tube assemblies from engine 
block. 


| Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1. Clean tube and apply sealant, GM P/N 12345493 or 
equivalent, around tube 12.7 mm (0.50 inch) below 
bead. 

2, Tube assembly into engine block and rotate into 
position. 

3. Nut securing tube bracket. 


Bl Tighten 


© Tube bracket nut to 34 Nem (25 Ib. ft.). 
4. Oil level indicator. 


INTAKE MANIFOLD ASSEMBLY 
Figures 4 through 6 


Remove or Disconnect 


CAUTION: See “Caution” on page 6A1A-1 
of this section. 


Battery negative cable assembly. 
Drain coolant. Refer to SECTION 6B. 
Throttle body air duct. 

Fuel rail covers, 

Wiring harness connectors from fuel injectors. 


Relieve fuel system pressure. Refer to 
System Pressure Relief” in this section. 


7. Left and right wiring harnesses and lay aside. 


8. Accelerator cable bracket bolts/screws, bracket and 
cables from throttle body assembly. 


9. Secondary air injection diverter valve hoses. 


10, Electrical ground strap from intake manifold 
assembly. 


11. Fuel rail bolts/screws (1). 
12. Fuel pressure regulator vacuum tube assembly. 


13, Fuel rail assembly (2) from intake manifold assem- 
bly (6) and lay aside. 


14, Vacuum and crankcase vent hoses. 


15. Exhaust gas recirculation (EGR) control valve nut 
and control valve assembly. 


16, Emission canister purge control valve bracket nut 
and control valve. 


17. EGR valve bolts/screws and EGR valve assembly. 


18. Secondary air injection pipe assembly from intake 
and right exhaust manifold assemblies. 


19. Generator brace. Refer to SECTION 6D3. 
20. Coolant hoses from throttle body assembly. 


21. Throttle body bolts/screws (4), throttle body assem- 
bly (3) and gasket (5). 


22. Intake manifold bolts/screws (8) and studs (9). 
23. Intake manifold assembly (6) and gaskets (10). 
© Discard gaskets (10). 


Bl Clean 


© Intake manifold bolts/screws (8) and studs (9). 


© Cylinder head, engine block and intake manifold 
sealing surfaces. 


Pom ee 


“Fuel 


bd Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1. Apply a 5 mm (8/16 inch) bead of RTV sealer, GM 
P/N 1052366 or equivalent, to the front and rear of 
the engine block, Extend the bead 13 mm (1/2 inch) 
up each cylinder head assembly to seal and retain 
the gaskets. 

2. Intake manifold assembly (6) with new gaskets 
(10). 

3. Intake manifold bolts/screws (8) and studs (9). 
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BOLT/SCREW, FUEL INJECTION FUEL RAIL 
RAIL ASSEMBLY, FUEL INJECTION FUEL 
BODY ASSEMBLY, THROTTLE 


BOLT/SCREW, THROTTLE BODY 


GASKET, THROTTLE BODY 
MANIFOLD ASSEMBLY, INTAKE 


5.7 LITER VB ENGINE ON-VEHICLE SERVICE - VIN P 


Figure 4 - Fuel Rail and Throttle Body Assemblies 


al Tighten 


© Intake manifold bolts/screws (8) and studs (9) 
in first pass to 8 Nem (71 lb. in.) in sequence as 
shown in Figure 6. 

Tighten in sequence in a second pass to final 
specification of 48 Nem (35 Ib. ft.). 

Throttle body assembly (3), gasket (5) and bolts/ 

screws (4) 


al Tighten 


= Throttle body bolts/screws (4) to 26 Nem (19 Ib. 
ft.). 

Coolant hoses to throttle body assembly. 

Generator brace. Refer to SECTION 6D3. 

Accelerator cable bracket and cables. 


Tighten 


L 


al Tighten 


© EGR valve bolts/screws to 22 Nem (16 Ib. ft.). 

© EGR control valve nut to 31 Nem (23 Ib. ft.). 
Emission canister purge control valve and bracket 
nut. 


Tighten 

© Emission canister purge control valve bracket 
nut to 20 Nem (15 Ib. ft.). 

Vacuum and crankease vent hoses. 

Fuel rail assembly (2) to intake manifold assembly 

(6). 

Fuel pressure regulator vacuum tube assembly. 

Fuel rail bolts/screws (1). 


&l Tighten 


Fuel rail bolts/screws (1) to 20 Nem (15 Ib. ft. 


© Accelerator cable bracket bolts/screws to 10 16, Electrical ground strap to intake manifold 
Nem (90 Ib. in.). assembly. 
Secondary air injection pipe assembly. 17. Secondary air injection diverter valve hoses. 


BJ Tighten 


© Secondary air injection pipe exhaust manifold 
fitting to 34 Nem (25 Ib. ft.) 

© Secondary air injection pipe flange bolts/screws 
to intake manifold assembly to 26 Nem 


18. 
19. 


Left and right wiring harnesses. 

Wiring harness connectors to fuel injectors. 

© Match proper electrical connector with fuel 
injector according to cylinder number marked 
on electrical connector. If not marked, refer to 
SECTION 8A to match up wire colors and fuel 


(19 Ib, ft.). injectors. 
© Secondary air injection pipe bracket bolt/screw 20. Throttle body air duct. 
to cylinder head assembly to 84 Nem (25 Ib. ft.). 21. Fuel rail covers. 


Refill with coolant. Refer to SECTION 6B. 
Battery negative cable assembly. 


9. EGR valve assembly and bolts/screws. 22. 
10. EGR control valve assembly and nut. 23. 
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6 MANIFOLD ASSEMBLY, INTAKE —_ pcocss-saze-F-AP 
Figure 6 - Intake Manifold Tightening Sequence 


Adjust 

e ASR control cables. Refer to SECTION 5E1 for 
information on control cable adjustments. 

EXHAUST MANIFOLD ASSEMBLIES 

Figures 7 and 8 

Right Exhaust Manifold Assembly 


cs} Remove or Disconnect 


CAUTION: See “Caution” on page 6A1A-1 
of this section. 


1. Battery negative cable assembly. 

2. Raise and suitably support vehicle. Refer to SEC- 
TION 0A, 

3. Underbody crossbrace (convertible only). Refer to 
SECTION 10-3. 

4. Catalytic converter nuts from exhaust manifold 
assemblies. 

5. Exhaust system. Refer to SECTION 6F. 

6. Lower vehicle. 

7. Fuel rail covers. 

8. Wiring harness connectors from fuel injector 


assemblies. 
9. Vacuum tube assembly from fuel pressure 
regulator. 
SEALER 10. Fuel rail bolts/screws. 


11. Fuel rail assembly from intake manifold assembly. 
12. Spark plug wire harness assembly from spark 
BOLT/SCREW, INTAKE MANIFOLD pluge and wire clipe from supports. 
‘STUD, INTAKE MANIFOLD 13. Front spark plug bracket and bolt/screw. 
GASKET, INTAKE MANIEOLO 14. Oil level indicator and tube assemblies. 
15, Secondary air injection pipe assembly (12), gasket 
(22) and check valve (11) as an assembly from 
intake and exhaust manifold assemblies and cylin- 
der head assembly. 
16. Exhaust manifold studs (20) and bolts/screws (21). 
ncvmsareye}] 17, Heat shields, exhaust manifold assembly (19) and 
Figure 5 - Intake Manifold Assembly gasket (18). 


MANIFOLD ASSEMBLY, INTAKE 
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Bl Clean 


© Exhaust manifold and cylinder head sealing sur- 
faces. 


Pd Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1. Exhaust manifold gasket (18), manifold assembly 
(19) and heat shields. 

2. Exhaust manifold studs (20) and bolts/screws (21). 


Tighten 
¢ Exhaust manifold studs (20) and bolts/screws 
(21) to 47 Nem (36 Ib. ft.). 
3. Secondary air injection pipe assembly (12), gasket 
(22) and check valve assembly (11) with bolts/ 
screws (13 and 14). 


Tighten 
‘econdary air injection pipe fitting-to-exhaust 
manifold to 34 Nem (25 Ib. ft.). 
© Bracket bolt/screw (13) to 34 Nem (25 Ib. ft.). 
© Secondary air injection pipe flange bolts/screws 
(14) to 26 Nem (19 Ib. ft.). 

4. Apply sealer, GM P/N 1052080 or equivalent 
around oil level indicator tube assembly 13 mm (1/2 
inch) below bead. 

5. Oil level indicator and tube assemblies to engine 
block. 

6. Front spark plug bracket and bolt/screw. 


Bl Tighten 


¢ Bracket bolts/screws to 12 Nem (108 lb. in.). 


7. Spark plug wire harness assembly and clips. 

8, Fuel rail assembly to intake manifold assembly. 

9. Fuel rail bolts/screws. 

ighten 

VALVE ASSEMBLY, SECONDARY AIR INJECTION ¢ Fuel rail bolts/screws to 20 Nem (15 Ib. ft.). 
Bie ASSEMBLY, SECONDARY AIR INJECTION 10. Vacuum tube assembly to fuel pressure regulator. 
BOLT/SCREW, SECONDARY AIR INJECTION PIPE 11. Wiring harness connectors. to fuel pressure 
BOLT/SCREW, SECONDARY AIR INJECTION PIPE regulator. 


PIPE ASSEMBLY, SECONDARY AIR INJECTION ' 
GASKET, SECONDARY AIR INJECTION PIPE © Match electrical connectors to the correct fuel 


injectors using cylinder numbers marked on 
electrical connector. If not marked, refer to 
SECTION 8A to match wire colors with proper 
injectors. 

12, Raise and suitably support vehicle. Refer to SEC- 

TION 0A. 

13. Exhaust system. Refer to SECTION 6D3. 

14, Catalytic converter and nuts to. exhaust manifold 

Figure 7 ~ Secondary Air injection Components assembly. 
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[16] MANIFOLD ASSEMBLY, EXHAUST 


GASKET, EXHAUST MANIFOLD 
GASKET, EXHAUST MANIFOLD 


MANIFOLD ASSEMBLY, EXHAUST 
STUD, EXHAUST MANIFOLD 


BOLT/SCREW, EXHAUST MANIFOLD 
RCO00S-6ATAY.RP 


Figure 8 - Exhaust Manifold Assemblies 


Al Tighten 


@ Converter-to-exhaust manifold nuts to 21 Nem 
(15 Ib. ft.). 
15. Underbody crossbrace (convertible only). Refer to 
SECTION 10-3. 
16. Lower vehicle. 
17. Fuel rail covers. 
18. Battery negative cable assembly. 


Left Exhaust Manifold Assembly 


Remove or Disconnect 


CAUTION: See “Caution” on page 6A1A-1 
of this section. 


1, Battery negative cable assembly. 

2. Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

3. Underbody crossbrace (convertible only). Refer to 
SECTION 10-3 

4, Catalytic converter nuts from exhaust manifold 
assemblies. 

5. Exhaust system. Refer to SECTION GF. 

6. Lower vehicle. 

7. Air intake duct, 

8. Serpentine drive belt. Refer to “Serpentine Drive 
Belt and Tensioner Assembly” in this section. 

9. ASR adjuster assembly from wheel well center 
panel and reposition. Refer to SECTION 5E1. 

10. Reposition generator. Refer to SECTION 6D3. 

11. Reposition A/C compressor. Refer to SECTION 1B 


12. Secondary sir injection pipe (15), check valve (11) 
and hose as an assembly from exhaust manifold 
assembly (16). 

13. Spark plug wire harness assembly from spark 
plugs and wire clips from supports. 

14. Spark plug wire supports. 

15. Exhaust manifold studs (20) and bolts/screws (21). 
Heat shields, exhaust manifold assembly (16) and 
gasket (17). 


Clean 


¢ Exhaust manifold and cylinder head sealing sur- 
faces. 


x Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1, Exhaust manifold gasket (17), manifold assembly 
(16) and heat shields. 

2, Exhaust manifold studs (20) and bolts/screws (21). 


[By Tighten 


Exhaust manifold studs (20) and bolts/screws 
(21) to 47 Nem (35 Ib. ft.). 
3. Spark plug wire supports. 


Tighten 
Spark plug wire 
(108 Ib. ft.). 
4. Spark plug wire harness assembly and clips. 


supports to 12 Nem 
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5. Secondary air injection pipe, check valve and hose 
as an assembly. 


Tighten 

Secondary air injection pipe fitting-to-exhaust 

manifold assembly to 34 Nem (25 Ib. ft.). 

6. A/C compressor. Refer to SECTION 1B. 

7. Generator. Refer to SECTION 6D3. 

8. Serpentine drive belt. Refer to “Serpentine Drive 
Belt and Tensioner Assembly” in this section. 

9. Air intake duct. 

10. ASR adjuster assembly. Refer to SECTION 5E1 

11. Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 


12, Catalytic converter and nuts to exhaust manifold 
assemblies. 


Tighten 
© Converter-to-exhaust manifold nuts to 21 Nem 
(15 Ib. ft.). 

13. Exhaust system. Refer to SECTION 6F. 

14. Underbody crossbrace (convertible only). Refer to 
SECTION 10-3. 

15. Lower vehicle. 

16. Battery negative cable assembly. 


VALVE ROCKER ARM COVER ASSEMBLIES 
Figure 9 
Right Cover Assembly 


Remove or Disconnect 


CAUTION: See “Caution” on page 6A1A-1 
of this section. 


1. Battery negative cable assembly. 

2. Fuel rail covers. 

3. Fuel rail bolts/screws 

4, Fuel pressure regulator vacuum tube assembly. 

5. Fuel rail bolts/screws and fuel rail assembly from 
intake manifold assembly. 

6. Fuel rail cover studs and move wiring harness 
aside. 

7. Secondary air injection pipe and check valve 
assemblies from exhaust and intake manifold 
assemblies. 

8. Crankcase vent hose. 

9. Valve rocker arm cover bolts/screws (24). 

10. Valve rocker arm cover assembly (23) and gasket 
(25), 


ee] Clean 
© Valve rocker arm cover and cylinder head gasket 
surfaces. 


FA Install or Connect 
NOTICE: 


section. 


1. Gasket (25) and valve rocker arm cover assembly 
(23). 
2. Valve rocker arm cover bolts/screws (24). 


Tighten 
© Valve rocker arm cover bolts/screws (24) to 
11 Nem (100 1b. in.). 
3. Crankcase vent hose. 


4. Secondary air injection pipe and check valve 
assemblies. 


Al Tighten 


© Secondary air injection pipe fitting-to-exhaust 
manifold assembly to 34 Nem (25 Ib. ft.). 

© Secondary air injection pipe flange bolts/screws 
to 26 Nem (19 Ib. ft.). 


5. Fuel rail cover studs and wiring harness clips to 
intake manifold assembly. 


6. Fuel rail assembly to intake manifold assembly. 
7. Fuel rail bolts/screws. 


al Tighten 


© Fuel rail bolts/screws to 20 Nem (15 Ib. ft.). 
8. Fuel pressure regulator vacuum tube assembly. 
9. Fuel rail covers. 
10. Battery negative cable assembly. 


See “Notice” on page GA1A-1 of this 


Left Cover Assembly 


cz] Remove or Disconnect 

1. Fuel rail cover. 

2, Generator brace bolts/screws and brace. Refer to 
SECTION 6D3. 


3. Generator bolts/screws and lay generator aside. 
Refer to SECTION 6D3. 


4. Secondary air injection diverter valve hose from 
check valve assembly. 

5. Move aside wiring harness. 

Valve rocker arm cover bolts/screws (24). 


7. Valve rocker arm cover assembly (23) and gasket 
(25). 


a 
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VALVE ROCKER ARMS AND PUSHROD 
ASSEMBLIES 


Figure 10 


Remove or Disconnect 

1. Valve rocker arm cover assemblies. Refer to “Valve 
Rocker Arm Cover Assemblies” in this section. 

2. Rocker arm nuts (31) and rocker arm balls (30). 

3. Rocker arms (29) and pushrod assemblies (27). 

© Place rocker arms (29), rocker arm balls (30) 
and pushrod assemblies (27) in a rack so that 
they can be reinstalled in same locations from 
which they were removed. 


Important 
© Refer to SECTION 6A1B for inspection of rocker 
arms, studs and pushrod assemblies. 


23. COVER ASSEMBLY, VALVE ROCKER ARM. =) Install or Connect 
24 BOLT/SCREW, VALVE ROCKER ARM COVER 


25 GASKET, VALVE ROCKER ARM COVER NOTICE: See “Notice” on page 6A1A-1 of this 
26 GROMMET, VALVE ROCKER ARM BOLT/SCREW gettion: 
80 STUD, VALVE ROCKER ARM COVER 


PC1025-8A1.RP 
Figure 9 - Valve Rocker Arm Cover Assemblies 


O Important 

© When installing rocker arms (29) and rocker 
arm balls (30), coat their bearing surfaces with 
prelube, GM P/N 1052365 or equivalent. Install 
these components and pushrod assemblies (27) 
in locations from which they were removed. 


Clean 


© Valve rocker arm cover and cylinder head gasket 


surfaces. PUSHROD ASSEMBLY, VALVE 
STUD, VALVE ROCKER ARM BALL 
‘ARM, VALVE ROCKER 


Fa Install or Connect BALL, VALVE ROCKER ARM 
NUT, VALVE ROCKER ARM 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1. Gasket (25) and valve rocker arm cover assembly 
(23), 

2. Valve rocker arm cover bolts/screws (24) 


Tighten 

Valve rocker arm cover bolts/screws (24) to 11 

Nem (100 Ib. in.). 

3. Secondary air injection diverter valve hoses. 

4, Generator and bolts/screws. Refer to SECTION 
6D3. 

5. Generator brace and bolts/screws. Refer to SEC- 
TION 6D3. 

6. Wiring harness clips. 

7. Fuel rail cover. 


Figure 10 ~ Rocker Arm and Pushrod Assemblies 
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1. Pushrod assemblies (27). Make sure pushrod 
assemblies (27) seat in lifter sockets. 

2. Rocker arms (29). 

3. Rocker arm balls (30) and rocker arm nuts (31), 


Al Tighten 


Rocker arm nuts (31) until all lash is elimi- 
nated. 


A Adjust 


‘Turn crankshaft assembly until cast arrow on 
crankshaft hub is in 12 o'clock position and num- 
ber 1 cylinder is in firing position (top dead center) 
© Watch number 1 cylinder valves as crankshaft 
hub arrow approaches 12 o'clock position. If a 
valve moves as arrow moves to position, engine 
is in number 6 cylinder firing position. Crank- 
shaft assembly must then be turned one more 
time to reach number I cylinder firing position. 

2. With engine in number 1 cylinder firing position, 
following valves can be adjusted: 
© Exhaust 1,3, 4,8 
© Intake 1, 2,5,7 

3. Back off rocker arm nut (31) until lash is felt in 
pushrod assembly (27). Then tighten nut (31) until 
all lash is removed. Zero lash can be felt by rotating 
pushrod assembly (27) between thumb and forefin- 
ger until there is no more movement. 

4, When all free play has been removed, tighten 
rocker arm nut (31) one additional turn, 

5, Turncrankshaft assembly one revolution until hub 
arrow is again at 12 o'clock position. This is num- 
ber 6 cylinder firing position. Following valves can 
now be adjusted: 
© Exhaust 2, 5, 6,7 
© Intake 3, 4, 6,8 

6. Install valve rocker arm cover assemblies. Refer to 

“Valve Rocker Arm Cover Assemblies” in this 

section. 


VALVE ROCKER ARM STUDS 
Figure 10 


Rocker arm studs that have damaged threads 
should be replaced with new studs. 


| Remove or Disconnect 

Valve rocker arm cover assembly. Refer to “Valve 

Rocker Arm Cover Assemblies‘ in this section. 

2, Valve rocker arm. Refer to “Valve Rocker Arms and 
Pushrod Assemblies” in this section. 

3. Rocker arm stud (28). 


bd Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1. Apply sealer, GM P/N 1052080 or equivalent, to 
threads of new rocker arm stud. 

2. Rocker arm stud (28). 


Tighten 
e Rocker arm stud (28) to 68 Nem (50 Ib. ft.). 

3. Valve rocker arms. Refer to “Valve Rocker Arms 
and Pushrod Assemblies” in this section. 

4, Valve rocker arm cover assembly. Refer to “Valve 
Rocker Arm Cover Assemblies“ in this section. 


VALVE LIFTER ASSEMBLIES. 
Figure 11 


Tools Required: 
J 3049 Hydraulic Valve Lifter Remover (Plier 
Type) 
J 9290-01 Hydraulic Valve Lifter Remover 
(Slide Hammer Type) 
No service parts are available for valve lifter 
assemblies. They are replaced as a unit when worn and 
when a new camshaft assembly is installed. 


1. Intake manifold assembly. Refer to “Intake Man- 
ifold Assembly” in this section. 

2. Valve rocker arm cover assemblies. Refer to “Valve 
Rocker Arm Cover Assemblies” in this section, 

3. Rocker arms and pushrod assemblies. Refer to 
“Valve Rocker Arms and Pushrod Assemblies” in 
this section. 

4. Valve lifter guide retainer bolts/screws (32) and 

retainer (33). 

Valve lifter guide (35) and valve lifter assembly 

(36). 

Some valve lifter assemblies (36) may be stuck 
in their bores because of gum or varnish depos- 
its. These valve lifter assemblies (36) can be 
removed using J 3049 or J 9290-01. 


Important 
@ Refer to SECTION 6A1B for inspection of valve 
lifter assemblies. 


o 


Ba Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1. Coat valve lifter rollers with prelube, GM P/N 
1052365 or equivalent. 
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PUSHROD ASSEMBLY, VALVE 
BOLT/SCREW, VALVE LIFTER GUIDE RETAINER 
RETAINER, VALVE LIFTER GUIDE 

HEAD ASSEMBLY, CYLINDER 

GUIDE, VALVE LIFTER 

UFTER ASSEMBLY, VALVE 


Figure 11 - Valve Lifter Assemblies 


2. Valve lifter assemblies (36) in same location from 
which they were removed. 

3. Valve lifter guides (35), valve lifter guide retainer 
(33) and bolts/screws (32). 


By Tighten 
© Bolts/screws (92) to 20 Nem (15 Ib. ft.) 
4. Valve rocker arms and pushrod assemblies. Refer 
to “Valve Rocker Arms and Pushrod Assemblies” in 
this section. 
Valve rocker arm cover assemblies. Refer to “Valve 
Rocker Arm Cover Assemblies” in this section. 
6, Intake manifold assembly. Refer to “Intake 
Manifold Assembly” in this section. 


WATER PUMP ASSEMBLY 

The water pump assembly is directly driven by the 
pump shaft which is coupled to a bearing, gear and 
shaft assembly driven by the camshaft sprocket. Refer 
to SECTION 6B for water pump assembly service 
procedures. 


CRANKSHAFT BALANCER ASSEMBLY AND 
HUB 


Figure 12 


‘Tool Required: 
J 39046 Crankshaft Hub Remover/Installer 


cz) Remove or Disconnect 
1. Air intake duct. 
2, Serpentine drive belt. Refer to “Serpentine Drive 
Belt and Tensioner Assembly” in this section. 
3. Raise and suitably support vehicle. Refer to 
SECTION 0A. 
4, Motor mount nuts. 
5. Power steering fluid cooler. Refer to SECTION 3B. 
6, Raise engine enough for tool access to balancer 
assembly. 
7. Balancer bolts/screws (46) and balancer assembly 
(42). 
8. Power steering line from steering gear. Refer to 
SECTION 3B. 
9. Matchmark crankshaft hub (45) to engine front 
cover assembly. 
© Do not crank engine over after match-marking 
crankshaft hub and engine front cover 
assembly. Rotating crankshaft assembly will 
misalign installation of balancer assembly to 
crankshaft assembly possibly resulting in 
engine imbalance. 
10. Crankshaft hub bolt/screw (43) and washer (44). 
11. Crankshaft hub (45) using J 39046. 


i} Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1. Crankshaft hub (45) can be installed by a different 
procedure if engine should accidentally be cranked 
over after matchmarking hub and engine front 
cover assembly. 


42 BALANCER ASSEMBLY, CRANKSHAFT. 
43 BOLT/SCREW, CRANKSHAFT HUB 


CER 
77 WEIGHT, CRANKSHAFT 
BALANCER 


PCOOIOAAIA. RP 
Figure 12 - Crankshaft Balancer Assembly and Hub 
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A. Set number 1 piston assembly to top dead cen- 
ter. 

B. Install crankshaft hub (45) with cast arrow on 
hub in 12 o'clock position. 

Crankshaft hub (45) using J 39046. 

Crankshaft hub washer (44) and bolt/screw (43). 

Raise engine. 

Crankshaft balancer assembly (42) and bolts/ 

screws (46). 


ewe 


Important 

© If crankshaft balancer assembly is replaced, 
new balancer weights (77) of same size must be 
installed on new balancer assembly in same 
hole locations as old balancer assembly. 


Tighten 
¢ Crankshaft hub bolt (43) to 102 Nem (75 Ib. ft.) 
© Crankshaft balancer bolts/screws (46) to 81 

Nem (60 Ib. ft.). 

6. Power steering line to steering gear. Refer to SEC- 
TION 8B. 

7. Lower engine. 

Power steering fluid cooler. Refer to SECTION 3B. 

9, Motor mount nuts. 


Al Tighten 
© Motor mount nuts to 54 Nem (40 Ib. ft.). 

10. Lower vehicle. 

11. Serpentine drive belt. Refer to “Serpentine Drive 
Belt and Tensioner Assembly” in this section. 

12. Air intake duct, 


© 


DISTRIBUTOR ASSEMBLY 

The distributor assembly is mounted to the engine 
front cover assembly and driven by a splined shaft 
connected to the camshaft sprocket. Refer to SECTION 
6D4 for the distributor assembly service procedures. 


ENGINE FRONT COVER ASSEMBLY 
Figure 13 
Tool Required: 


J 39087 Driven Gear Shaft Front Cover Seal 
Protector 


Remove or Disconnect 

1. Throttle body air duct. 

2. Serpentine drive belt. Refer to “Serpentine Drive 
Belt and Tensioner Assembly” in this section. 

3. Water pump assembly. Refer to SECTION 6B. 

4, Crankshaft balancer assembly and hub. Refer to 

“Crankshaft Balancer Assembly and Hub” in this 

section. 


5. Distributor assembly. Refer to SECTION 6D4. 

6, Oil pan assembly, Refer to “Oil Pan Assembly” in 
this section, 

7. Engine front cover bolts/screws (52). 

8. Engine front cover assembly (50) and gasket (51) 


Clean 


© Engine front cover and engine block gasket sur- 
faces. 


Inspect 

Engine front cover assembly (50) for damage to 
seals or gasket surface. Refer to SECTION 6A1B to 
replace front cover seals if necessary. 


bd Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 


NOTICE: Be careful not to damage the seal when 
installing the engine front cover assembly over the 
water pump driveshaft assembly. 
1. Gasket (51) and engine front cover assembly (50) 
using J 39087 on water pump driveshaft assembly. 
2, Engine front cover bolts/screws (52). 


Al Tighten 


© Engine front cover bolts/serews (52) to 11 Nem 
(100 Ib. in.). 

3. Oil pan assembly. Refer to “Oil Pan Assembly” in 
this section. 

4, Distributor assembly. Refer to SECTION 6D4. 

5. Crankshaft balancer assembly and hub. Refer to 
“Crankshaft Balancer Assembly and Hub” in this, 
section. 

6. Water pump assembly. Refer to SECTION 6B. 

7. Serpentine drive belt. Refer to “Serpentine Drive 
Belt and Tensioner Assembly” in this section. 

8. Throttle body air duct. 


TIMING CHAIN ASSEMBLY, CRANKSHAFT 
AND CAMSHAFT SPROCKETS, AND WATER 
PUMP DRIVESHAFT ASSEMBLY 


Figures 14 and 15 


Tools Required: 
J 5825-A Crankshaft Gear Remover 
5590 Crankshaft Gear Installer 
J 39243 Driven Gear Assembly Remover 
J 39092 Driven Gear Assembly Installer 
J 39087 Driven Gear Shaft Front Cover Seal 
Protector 
J 39089 Driven Gear/Water Pump Shaft Seal 
Installer 
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50 CCVER ASSEMBLY, ENGINE FRONT 
51 GASKET, ENGINE FRONT COVER 

52 BOLT/SCREW, ENGINE FRONT COVER 
74 PIN, ENGINE FRONT COVER LOCATING 


COIS 6ASB-F-AP 


Figure 13 - Engine Front Cover Assembly 


Remove or Disconnect 

T. Engine front cover assembly. Refer to “Engine 
Front Cover Assembly” in this section. 

2. Rotate crankshaft assembly until timing marks 
punched on crankshaft sprocket (62) and camshaft 
sprocket (57) are aligned as shown in Figure 14, 

3. Camshaft sprocket bolts/screws (56). 

4. Camshaft sprocket (57) and timing chain assembly 
(61). 


NOTICE: Do not turn the crankshaft assembly 
after the timing chain has been removed to prevent 
damage to piston assemblies or valves. 

5, Water pump bearing retainer bolts/screws (64) and 
water pump driveshaft assembly (63) using 
J 39243. 
¢ Remove and discard O-ring from water pump 

driveshaft assembly (63). 
6. Crankshaft sprocket (62) using J 5825-A. 
7. Key, if necessary. 


Inspect 
@ Refer to SECTION 6A1B for component inspection. 


Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

Key, if previously removed. 

2. Crankshaft sprocket (62) using J 5590. 


3. Water pump driveshaft assembly (63) using 
J 39092. 


4, Water pump bearing retainer bolts/screws (64). 


Al Tighten 


© Water pump bearing retainer bolts/screws (64) 
to 12 Nem (108 Ib. in.). 
5. Camshaft sprocket (57) and timing chain assembly 
61). 
© Camshaft sprocket and water pump driveshaft 
gears must mesh, or damage to camshaft 
retainer (59) could occur. 
6. Camshaft sprocket bolts/screws (56). 
© Make sure that camshaft and crankshaft tim- 
ing marks align as shown in Figure 14. 


al Tighten 


© Camshaft sprocket bolts/screws (56) to 28 Nem 
(21 Ib. ft.). 
7. New O-ring to water pump driveshaft assembly 
using J 39089. 
8. Engine front cover assembly. Refer to “Engine 
Front Cover Assembly” in this section 


CAMSHAFT ASSEMBLY 
Figures 14, 16 and 17 


Remove or Disconnect 


I. Engine front cover assembly. Refer to “Engine 
Front Cover Assembly” in this section. 
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ox 


10. 


TIMING MARKS 

KEYWAY 

BOLT/SCREW, CAMSHAFT SPROCKET 
‘SPROCKET, CAMSHAFT. 

BOLT/SCREW, CAMSHAFT RETAINER 
RETAINER, CAMSHAFT 

CAMSHAFT ASSEMBLY 

CHAIN ASSEMBLY, TIMING 

‘SPROCKET, CRANKSHAFT 
DRIVESHAFT ASSEMBLY, WATER PUMP 


BOLT/SCREW, WATER PUMP DRIVESHAFT BEARING 


RETAINER 


Figure 14 - Camshaft Assembly, Sprockets and Water Pump Driveshaft Assembly 


Intake manifold assembly, Refer to “Intake Man- 
ifold Assembly” in this section. 

Bolt/screw (66) and oi] pump driveshaft assembly 
(65). 

Valve rocker arms and pushrod assemblies. Refer 
to “Valve Rocker Arms and Pushrod Assemblies” in 
this section. 

Camshaft sprocket. Refer to “Timing Chain Assem- 
bly, Crankshaft and Camshaft Sprockets, and 
Water Pump Driveshaft Assembly” in this section. 
Valve lifter assemblies. Refer to ‘Valve Lifter 
Assemblies” in this section. 

Air cleaner assembly. 

High fill reservoir hose from radiator assembly. 
Relay bracket from left side of radiator support. 
Secondary air injection pump intake duct and 
bolts/screws and move pump aside. Refer to 
SECTION 6E3 


1. 


21. 


Nuts, screws and upper radiator support. Refer to 
SECTION 6B. 


. Radiator assembly. 


Raise and suitably support vehicle. Refer to SEC- 
TION 0A 
Cooling fan electrical connectors. 


. Lower fan shroud bolts/screws. Refer to SECTION 


6B. 


. Lower vehicle. 


Fan shroud with fans 

AC condenser line bracket at front crossmember. 

Raise front of engine. 

Camshaft retainer bolts/serews (58) and retainer 

(59). 

© All camshaft journals are same diameter so 
care must be used in removing camshaft to 
avoid damage to bearings. 

Camshaft assembly (60). 
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60 CAMSHAFT ASSEMBLY 
62. SPROCKET, CRANKSHAFT 


Figure 15 - Crankshaft Sprocket Replacement 


A. Install three 5/16-18 x 4-inch bolts in camshaft 
bolt holes. 

B. Carefully rotate and pull camshaft assembly 
out of bearings. 


Important 

e Refer to “Cleaning, Inspection and Repair” in 
SECTION 6A1B for inspection and measurement 
procedures for camshaft assembly. 

Refer to “Valve Rocker Arms and Pushrod 
Assemblies” in SECTION 6A1B to measure cam- 

shaft lobe lift. 


Inspect. 
Camshaft bearings for scratches, pits, or loose fit in 
their bores. Replace camshaft bearings, if neces- 
sary. Refer to SECTION GA1B. 


65 DRIVESHAFT ASSEMBLY, OIL PUMP. 
66 BOLT/SCREW, OIL PUMP DRIVESHAFT 


ed 
Figure 16 - Oil Pump Driveshaft Assembly 


x3] Install or Connect 


NOTICE: 
section. 
When installing a new camshaft assembly (60), 
coat camshaft lobes with "Molykote" or its equiva 
lent. 

When installing a new camshaft assembly (60), 
replace all valve lifter assemblies to ensure dura- 
bility of camshaft lobes and lifter rollers. 
Lubricate all camshaft journals with engine oil. 
Camshaft assembly (60). 

Camshaft retainer (59) and camshaft retainer 
bolts/screws (58). 


See “Notice” on page 6A1A-1 of this 


Tighten 
Camshaft retainer bolts/screws (58) to 12 Nem 
(108 Ib. in.). 
Lower front of engine. 
A/C condenser line bracket to front crossmember. 
Fans and fan shroud. 
Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 


|. Lower fan shroud bolts/screws. Refer to SECTION 


6B. 
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VALVE SPRING AND STEM SEAL 
Figures 18, 19 and 20 


Tools Required 
J 22794 Spark Plug Port Adapter 
J 5892-C Valve Spring Compressor (Head-On) 


Remove or Disconnect 

T. Valve rocker arms and pushrod assemblies at cylin- 
der to be serviced. Refer to “Valve Rocker Arms and 
Pushrod Assemblies” in this section. 

2. Spark plug at cylinder to be serviced. 

3. Install J 22794 to spark plug hole and apply com- 
pressed air to hold valves in place. 

4. Compress valve spring (69) using J 5892-C (Figure 

18). 

Valve stem keys (72). 

Valve spring cap (70). 

Valve spring (69). 

Valve stem oil seal (73). 


5. 
6. 
7. 
8. 


Install or Connect 
Valve stem oil seal (73) and seat seal against valve 


A 6/16-18 x 4" BOLTS 


60 CAMSHAFT ASSEMBLY spring shim (76). 
2. Valve spring (69). 
Figure 17 - Removing the Camshaft Assembly 3. Valve spring cap (70). 


Compress valve spring (69) using J 5892-C. 

11. Cooling fan electrical connectors 

12, Lower vehicle. 

13. Radiator assembly. 

14. Upper radiator support, nuts, screws. Refer to 
SECTION 6B. (422794 

15. Secondary air injection pump assembly, bolts/ 
screws and intake duct. Refer to SECTION 6E3. 

16. Relay bracket to left side of radiator support 

17. High fill reservoir hose to radiator assembly. 

18. Air cleaner assembly. 

19. Valve lifter assemblies. Refer to “Valve Lifter 
Assemblies’ in this section. 

20. Camshaft sprocket. Refer to “Timing Chain Assem- 
bly, Crankshaft and Camshaft Sprockets, and 
Water Pump Driveshaft Assembly” in this section. 

21, Valve rocker arm and pushrod assemblies. Refer to 
“Valve Rocker Arms and Pushrod Assemblies” in 
this section. 


22, Oil pump driveshaft assembly (65) and bolt/screw 

(66). 

Bl tighten 

©  Bolt/screw (66) to 18 Nem (13 Ib. ft.) 31. NUT, VALVE ROCKER ARM 
23, Intake manifold assembly. Refer to “Intake Man- 69 SPRING, VALVE. 


ifold Assembly” in this section 
24, Engine front cover assembly. Refer to “Engine 
Front Cover Assembly” in this section. 


Figure 18 - Compressing the Valve Spring 
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‘SPRING, VALVE 
CAP, VALVE SPRING 
VALVE, INTAKE 

KEY, VALVE STEM 
‘SEAL, VALVE STEM OIL 
‘SHIM, VALVE SPRING 


Figure 19 - Valve Assembly (intake Shown, Exhaust 
Similar) 


a 


‘Valve stem keys (72). 

A. Use grease to hold keys in place while discon- 
necting J 5892-C. 

B. Remove J 22794. 

C. Make sure keys seat properly in upper groove 
of valve stem 

D. Tap end of stem with a plastic-faced hammer to 
seat keys, if necessary. 

Spark plug. 


= 


Tighten 

Spark plug to 15 Nem (11 lb. ft.). 

7. Valve rocker arms and pushrod assemblies. Refer 
to “Valve Rocker Arms and Pushrod Assemblies” in 
this section. 


CYLINDER HEAD ASSEMBLY AND GASKET 
Figure 20 
Right Cylinder Head Assembly 


Remove or Disconnect 

Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

2. Catalytic converter. Refer to SECTION 6F. 

3. Drain coolant. Refer to SECTION 6B. 


4, Lower vehicle. 

5. Lower radiator and heater hose from water pump 
assembly. 

6. Power steering pump reservoir from cylinder head 
assembly and reposition. 

7. Ignition coil assembly. Refer to SECTION 6D4. 

8. Intake manifold assembly. Refer to “Intake Man- 
ifold Assembly” in this section. 

9. Spark plug wire harness assembly from clips. 

10. Front spark plug wire bracket. 

11. Oil level indicator tube assembly. Refer to “Oil 
Level Indicator and Tube Assemblies” in this sec- 
tion. 

12. Spark plug wire harness assembly from plugs. 

13. Spark plugs. 

14. Right exhaust manifold assembly. Refer to 
“Gxhaust Manifold Assemblies” in this section. 

15. Coolant air bleed pipe bolts/screws and pipe from 
left cylinder head assembly with a backup wrench 
on pipe fitting. 

16. Right valve rocker arm cover assembly. Refer to 
“Valve Rocker Arm Cover Assembly” in this section. 

17. Valve rocker arms and pushrod assemblies. Refer 
to “Valve Rocker Arms and Pushrod Assemblies” in 
this section. 

18. Cylinder head bolts/screws (81). 

19. Cylinder head assembly (34), gasket (82) and cool- 
ant air bleed pipe. 

20. Coolant air bleed pipe bolt/screw and pipe from cyl- 
inder head assembly. 


Important 
@ Refer to SECTION 6A1B for cylinder head assem- 
bly cleaning, inspection and repair. 


ix} Install or Connect 


NOTICE: See “Notice” on page GA1A-1 of this 
section. 

1. Coolant air bleed pipe and bolt/screw to cylinder 
head assembly finger tight. 

2. New cylinder head gasket (82) with yellow tab fac- 
ing up. 

3. Cylinder head assembly (34) over locator pins and 
gasket (82). 

4, Coat threads of cylinder head bolts/screws (81) 
with sealing compound, GM P/N 1052080 or equiv- 
alent. 

5. Cylinder head bolts/screws (81) finger tight. 


Al Tighten 


© Cylinder head bolts/screws (81) in sequence 
and in three passes to 91 Nem (67 Ib. ft.) (Fig- 
ure 20). 
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10. 


1. 
1 


BE 


13. 
14. 
15, 


GASKET TAB (YELLOW SIDE UP) 
BOLT TIGHTENING SEQUENCE 
HEAD ASSEMBLY, CYLINDER 
BLOCK, ENGINE 

BOLT/SCREW, CYLINDER HEAD 
GASKET, CYLINDER HEAD 


Figure 20 ~ Cylinder Head Assembly 


Pushrod assemblies and valve rocker arms. Refer 
to “Valve Rocker Arms and Pushrod Assemblies” in 
this section. 

Right valve rocker arm cover assembly and bolts/ 
screws. Refer to “Valve Rocker Arm Cover Assem- 
bly” in this section. 


al Tighten 


© Valve rocker arm cover bolts/screws to 11 Nem 
(100 Ib. in.). 

Coolant air bleed pipe and bolt/screw to left eylin- 

der head assembly using a backup wrench on pipe 

fitting, 


Tighten 

© Coolant air bleed pipe bolts/screws to 41 Nem 
(80 Ib. ft.). 

Right exhaust manifold assembly. Refer to 

“Exhaust Manifold Assemblies” in this section. 

Spark plugs. 


al Tighten 

‘Spark plugs to 15 Nem (11 Ib. ft.). 

Spark plug wire harness assembly to plugs. 

Oil level indicator tube assembly. Refer to “Oil 
Level Indicator and Tube Assemblies” in this sec- 
tion. 

Front spark plug wire bracket. 

Spark plug wire harness assembly to clips. 

Intake manifold assembly. Refer to “Intake Man- 
ifold Assembly” in this section. 


. Ignition coil assembly. Refer to SECTION 6D4. 
. Power steering pump reservoir. 


Lower radiator and heater hose to water pump 
assembly. 
Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 


. Catalytic converter. Refer to SECTION 6F. 
21. 
22, 


Lower vehicle. 
Refill with coolant. Refer to SECTION 6B. 


Left Cylinder Head Assembly 


1 


Pom wt 


Remove or Disconnect 

Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

Catalytic converter. Refer to SECTION 6F. 

Drain coolant. Refer to SECTION 6B. 

Lower vehicle. 

Upper radiator hose. 

Serpentine drive belt. Refer to “Serpentine Drive 
Belt and Tensioner Assembly” in this section. 
Intake manifold assembly. Refer to “Intake Man- 
ifold Assembly” in this section. 

Left wheel well lower center panel. Refer to SEC- 
TION 10-5. 

AUC compressor and lay aside. Refer to SECTION 
1B. 


). A/C compressor and generator brace. Refer to SEC- 


TION 6D3. 


. Spark plug wire bracket. 


Spark plug wire harness assembly from plugs. 


. Spark plugs. 
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14. Left exhaust manifold assembly. Refer to “Exhaust 
Manifold Assemblies” in this section. 


15. Generator brace. Refer to SECTION 6D3. 

16. Generator. Refer to SECTION 6D3. 

17. Secondary air injection diverter valve hose. 

18. Left valve rocker arm cover bolts/screws and cover 
assembly. . 

19. Drive belt idler pulley bolt/serew and idler pulley. 

20. Drive belt tensioner bolt/screw and tensioner 

assembly. 

. Power steering lines from pump and remove pump. 

Refer to SECTION 3B. 

22. Spark plug and ignition coil wire harness assem- 
blies from distributor assembly. 

23, Generator and A/C compressor bracket bolts/ 
screws and bracket assembly. 

24. Valve rocker arms and pushrod assemblies. Refer 
to “Valve Rocker Arms and Pushrod Assemblies” in 
this section. 

25. Coolant air bleed pipe bolt/screw from left cylinder 
head assembly. 

26, Cylinder head bolts/screws (81). 

27. Cylinder head assembly (34) and gasket (82). 
© Discard gasket (82). 


Important 
Refer to SECTION 6A1B for cylinder head assem- 
bly cleaning, inspection and repair. 


wy 


Install or Connect 


NOTICE: See “Notice” on page GALA-1 of this 
section. 

1. New cylinder head gasket (82). 

2, Gasket (82) with yellow tab facing up. 

3. Cylinder head assembly (34) over dowel pins and 
gasket (82). 

4. Coat threads of cylinder head bolts/screws (81) 
with sealing compound, (GM P/N 1052080 or 
equivalent). 

5. Cylinder head bolts/serews (81) finger tight. 

6. Coolant air bleed pipe bolt/screw to cylinder head 
assembly using backup wrench. 


al Tighten 


© Cylinder head bolts/screws (81) in sequence 
and in three passes to 91 Nem (67 lb. ft.) (Fig- 
ure 20). 

© Coolant air bleed pipe bolt/screw to 41 Nem (30 
Ib. ft.). 


t 


10. 


u. 


13, 


14. 
16. 


16. 


17. 


18. 
19. 
20. 


21, 
22. 


2% 


24, 


2 
2 


R 


27. 
28. 
29. 


s 


S 


Pushrod assemblies and valve rocker arms. Refer 
to “Valve Rocker Arms and Pushrod Assemblies” in 
this section. 

Generator and A/C compressor bracket assembly 
and bolts/screws. 


Al Tighten 

© Generator bracket bolts/screws to 42 Nem 
(31 Ib. ft.). 

Spark plug and 

assemblies. 

Power steering pump and lines. Refer to SECTION 

3B. 


ignition coil wire harness 


Drive belt tensioner assembly and bolt/screw. 
Drive belt idler pulley and bolt/screw. 


[2] Tighten 
© Idler pulley and drive belt tensioner bolts/ 
screws to'33 Nem (24 Ib. ft). 


Left valve rocker arm cover assembly and bolts/ 
screws. 


Al Tighten 


@ Valve rocker arm cover bolts/screws to 11 Nem 
(100 Ib. in.). 
Secondary air injection diverter valve hose. 


Generator and lower brace. Refer to SECTION 
6D3. 


Left exhaust manifold assembly. Refer to “Exhaust 
Manifold Assemblies” in this section. 


Spark plugs. 


Tighten 

© Spark plugs to 15 Nem (11 Ib. ft.). 

Spark plug wire harness assembly to plugs. 

Spark plug wire brackets. 

AVC compressor and generator brace. Refer to SEC- 
TION 6D3. 

AVC compressor. Refer to SECTION 1B. 

Left wheel well lower center panel. Refer to SEC- 
TION 10-5. 

Intake manifold assembly. Refer to “Intake Man- 
ifold Assembly” in this section. 

Serpentine belt. Refer to “Serpentine Drive Belt 
and Tensioner Assembly” in this section. 


. Upper radiator hose, 


Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 


Catalytic converter. Refer to SECTION 6F. 
Lower vehicle. 
Refill with coolant. Refer to SECTION 6B. 
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OIL PAN ASSEMBLY 
Figures 21 and 22 


5] Remove or Disconnect 


CAUTION: See “Caution” on page 6A1A-1 
of this section. 


1. Battery negative cable assembly. 

2. Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

3. Drain engine oil. 

4. Oil level sensor connector. 

5. Oil level sensor assembly (178). 

6. Oil filter assembly. 

7. Oil filter adapter bolts/screws and adapter assembly. 

8. Starter motor assembly. Refer to SECTION 6D2. 

9. Left catalytic converter. Refer to SECTION GF. 

10. Flywheel cover plate. Refer to SECTION 7A or 
SECTION 7. 

1. Knock sensor shield nuts and shields. 

12, Oil pan bolts/screws (84), studs (83) and nuts (85). 

13. Oil pan assembly (54), reinforcements (53) and gas- 
ket (55). 


Clean 


1. Oil pan and engine block gasket surfaces. 

2. Apply small amount of sealer, GM P/N 1052914 or 
equivalent, to front cover assembly and engine 
block junction and to rear oil seal housing and 
engine block junction. Apply sealer 25 mm (1 inch) 
in either direction of radius cavity of these junc- 
tions. See Figure 21 


A SEALER 
53 REINFORCEMENT, OIL PAN 
54 PAN ASSEMBLY, OIL 

55 GASKET, OIL PAN 


PA Install or Connect 


1 


NOTICE: 
section, 
Oil pan gasket (55), oil pan assembly (54) and rein- 
forcements (53). 

Oil pan nuts (85), bolts/screws (84) and studs (83). 


al Tighten 


© Corner oil pan bolts/serews (84) or stud (83), 
and nuts (85) to 20 Nem (15 Ib. ft.). 

© Remainder of oil pan bolts/screws (84) 
studs (83) to 11 Nem (100 Ib. in.). 

Oil level sensor assembly (178). 

Knock sensor shields and nuts. 


Bl Tighten 

© Oil level sensor assembly (178) to 35 Nem (26 
Ib. ft.). 

@ Knock sensor shield nuts to 8,5 Nem (75 Ib. in.). 

Lower engine. 

Flywheel cover plate. Refer to SECTION 7A or 

SECTION 7C. 

Left catalytic converter. Refer to SECTION 6F. 

Starter motor assembly. Refer to SECTION 6D2. 

Oil filter assembly. 

Oil level sensor connector. 


See “Notice” on page GA1A-1 of this 


and 


. Oil filter adapter assembly and oil filter adapter 


bolts/screws. 


Figure 21 - Oil Pan Sealer 
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AUTO TRANSMISSION 
MANUAL TRANSMISSION 
REINFORCEMENT, OIL PAN 

PAN ASSEMBLY, OIL, 

GASKET, OIL PAN 

STUD, OIL PAN 

BOLT/SCREW, OIL PAN 

NUT, OIL PAN, ‘| 

SENSOR ASSEMBLY, ENGINE OIL LEVEL 


Figure 22 — Oil Pan Assembly 


POIIBSAIA-Y-AP_ 


iB} Tighten 


© Oil filter adapter bolts/screws to 23 Nem 
(171. ft). 


12. Lower vehicle. 
13. Refill engine with oil. 
14. Battery negative cable assembly. 


OIL PUMP ASSEMBLY 
Figure 23 


cz] Remove or Disconnect 


1 


2. 
3. 


Oil pan assembly. Refer to “Oil Pan Assembly” in 
this section, 

Oil pan baffle nuts. 

Bolt/screw (120) attaching oil pump assembly (118) 
to rear crankshaft bearing cap. 


89. DRIVESHAFT, OIL PUMP 
95 RETAINER, OIL PUMP DRIVESHAFT 
118 PUMP ASSEMBLY, OIL. 

119 BAFFLE, OIL PAN 

120 BOLT/SCREW, OIL PUMP 


Figure 23 - Oil Pump Assembly 
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4. Oil pan baffle (119), oil pump assembly (118) and 
driveshaft (89) and retainer (95). 


Important 


¢ Refer to SECTION 6A1B for oil pump assembly 
cleaning, inspection and repair. 


Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section. 

1. Oil pump assembly (118), and driveshaft (89) with 
retainer (95). 
© Align slot on end of driveshaft (89) with drive 

tang on oil pump driveshaft assembly. 

2. Oil pan baffle (119). 

3, Bolt/screw (120) attaching oil pump assembly (118) 
to rear crankshaft bearing cap. 

4. Oil pan baffle nuts. 


al Tighten 
© Bolt/screw (120) to 88 Nem (65 lb. ft.). 
© Oil pan baffle nuts to 34 Nem (25 Ib. ft.). 
5. Oil pan assembly. Refer to “Oil Pan Assembly” in 
this section. 


CONNECTING ROD BEARINGS 
Figure 24 


Connecting rod bearings are the precision insert 
type and do not use shims for adjustment. Do not file 
connecting rods or rod caps. If clearances are found to 
be excessive, a new bearing will be required. Service 
bearings are available in standard size and 0.001 and 
0.002-inch undersize for use with new and used stan- 
dard size crankshafts, and in 0.010 and 0.020-inch 
undersize for use with reconditioned crankshafts. 

When removing a connecting rod cap, you may find 
a 0.010-inch undersize bearing. These are used in 
manufacturing for selective fitting. 


Remove or Disconnect 
Oil pan assembly. Refer to “Oil Pan Assembly” in 
this section, 
2. Oil pump assembly. Refer to “Oil Pump Assembly” 
in this section. 


Important 
@ Place matchmarks or numbers on connecting 
rod assemblies (104) and connecting caps (99). 
Connecting rod caps (99) must be assembled to 
their original connecting rod assemblies (104), 
3. Connecting rod nuts (100). 
4. Connecting rod cap (99) and bearings (101). 


So 


FLANGES OF CONNECTING RODS MUST FACE TO THE 
FRONT IN THE LEFT BANK AND TO THE REAR IN THE 
RIGHT BANK 

ARROW TO BE ORIENTED TO FRONT OF ENGINE 
CRANKSHAFT ASSEMBLY 

CAP, CONNECTING ROD 

NUT, CONNECTING ROD 

BEARING, CONNECTING ROD 


102. BOLT/SCREW, CONNECTING ROD 


PISTON ASSEMBLY 
ROD ASSEMBLY, CONNECTING 


Figure 24 - Piston and Connecting Rod Assemblies 
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© Keep bearings (101) with their original con- 
neeting rod assembly (104) and connecting cap 
(99) for reassembly. 

© Wipe oil from bearings (101) and crankpins. 


Inspect 
Bearings (101) for excessive wear or damage. 


Measure 

Crankpin for out-of-round and taper with a 

micrometer. Refer measurements to “Specifica- 

tions” in this section. 

© Ifnot within specifications, replace or recondi- 
tion crankshaft assembly (98). 

¢ If installing new bearings (101), determine new 
bearing size from maximum crankpin 
diameter. 

Bearing clearances, using gaging plastic. 

A. Place a piece of gaging plastic full width of 
bearing (101), (parallel to crankshaft assem- 
bly) onto crankpin. 
 Gaging plastic should be positioned in 

middle of bearing (101). Bearing (101) is 
thickest in center and bearing clearance 
must be measured at this location. 

B. Install connecting rod cap (99) with bearing 
(101) onto connecting rod assembly (104). 

C. Install connecting rod nuts (100). 


ay Tighten 


Conneeting rod nuts (100), evenly, to 27 
Nem (20 Ib. ft.) and then turn an additional 
55 degrees. 


NOTICE: Do not turn the crankshaft assembly 
with the gaging plastic installed or the accuracy of 
the measurement will be affected 
D. Remove connecting rod nuts (100) and connect- 
ing rod cap (99). Gaging plastic will be found 
adhering to either connecting rod cap (99) or 
ctamkshaft journal. Leave gaging plastic in 
place to measure it. 
E. Measure gaging plastic at its widest, using 
scale provided with gaging plastic, Refer mea- 
surements to “Specifications” in this section. 
© Ifclearance is greater than specified, select 
an undersize bearing (101) and re-measure 
clearance 

© Ifclearance cannot be brought to specifica- 
tions, regrind crankpin. If crankpin is 
already at maximum undersize, replace 
crankshaft assembly (98). 


F. Remove gaging plastic. 


FA Install or Connect 
NOTICE: 


section. 
1. Coat inside surface of bearings (101) with engine 
oil. 
Connecting rod cap (99) and bearings (101). 
3. Connecting rod nuts (100). 


Al Tighten 


© Connecting rod nuts (100), evenly, to 27 Nem 
(20 lb. ft.) and then turn an additional 55 
degrees. 


See “Notice” on page GA1A-1 of this 


© 


Measure 
© Connecting rod side clearance. 

‘A. When all connecting rod bearings (101) have 
been installed, tap each connecting rod assem- 
bly (104) lightly parallel to crankpin to make 
sure they have clearance, 


B. Measure side clearance between connecting 
rod caps (99) using a feeler gage, or dial indi- 
cator. 


C. Rod side clearance should be 0.16 to 0.35 mm 
(0.006 to 0.014 inch). 
4. Oil pump assembly. Refer to “Oil Pump Assembly” 
in this section. 
5. Oil pan assembly. Refer to “Oil Pan Assembly” in 
this section. 


PISTON AND CONNECTING ROD ASSEMBLIES 
Figure 24 


Tool Required: 
3.5239 Connecting Rod Bolt Guide Set 


Remove or Disconnect 

Oil pan assembly. Refer to “Oil Pan Assembly” in 

this section. 

2. Oil pump assembly. Refer to “Oil Pump Assembly” 
in this section. 

3. Cylinder head assembly. Refer to “Cylinder Head 
Assembly and Gasket” in this section. 

4, Ring ridge. 
A. Turn crankshaft assembly (98) until piston 

assembly (103) is at bottom of its stroke. 

B. Place a cloth on top of piston assembly (103). 
C. Use a ridge reamer to remove ring ridge. 
D. Turn crankshaft assembly (98) so piston 
assembly (103) is at top of its stroke. 

E. Remove cloth and cutting debris. 
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Important 


© Place matchmarks or numbers on connecting 
rod assemblies (104) and connecting rod caps 
(99). Connecting rod caps (99) must be 
assembled to their original connecting rod 
assemblies (104) 
5. Connecting rod nuts (100) and connecting rod cap 
(99). 
6. Connecting rod and piston assembly out of top of 
engine block using J 5239. 


Important 
© Refer to SECTION 6A1B for cleaning, inspection 
and repair of piston and connecting rod assembly. 


B Clean 


1. Cylinder bores with hot water and detergent or 
with a light honing. 
2. Swab bores with engine oil and a clean, dry cloth. 


Install or Connect 

Tools Required 

J 8037 Piston Ring Compressor 

J 5239 Connecting Rod Bolt Guide Set 


NOTICE: 

section. 

1. Coat piston assembly (103), piston rings, cylinder 
bore, and bearing surfaces with engine oil 
2. Piston assembly (103) into its original bore using 

J 5239 and J 8037 and lightly tapping top of piston 

assembly (103) with a wooden hammer handle. 

‘A. When installing piston assembly (103) and con- 
necting rod assembly (104), stamped arrow on 
piston assembly (103) must point to front of 
engine while flange on connecting rod assembly 
(104) must face toward front of piston on left- 
hand assembly and face toward rear of piston 
on right-hand assembly. Refer to Figure 24. 

B. Hold J 8037 firmly against engine block until 
all piston rings have entered cylinder bore. 

3. Connecting rod caps (99) onto their original con- 

necting rod assemblies (104) 

Align matchmarks or numbers which were 
placed on connecting rod assembly (104) and 
connecting rod cap (99) during removal. 

4, Connecting rod nuts (100). 


al Tighten 


© Connecting rod nuts (100), evenly, to 27 Nem 
(20 Ib, ft.) and then turn an additional 55 
degrees. 


See “Notice” on page 6A1A-1 of this 


5. Cylinder head assembly. Refer to “Cylinder Head 
Assembly and Gasket” in this section. 

6. Oil pump assembly. Refer to “Oil Pump Assembly’ 
in this section. 

7. Oil pan assembly, Refer to “Oil Pan Assembly” in 
this section. 


CRANKSHAFT BEARINGS 
Figures 25 and 26 


‘Tool Required: 

J 8080 Main Bearing Shell Remover and 
Installer 

Crankshaft. bearings are of the precision insert 
type. If clearances are found to be excessive, a new 
bearing, both upper and lower halves, will be required. 
Service bearings are available in both standard size 
and undersize. 

Selective fitting of both connecting rod and crank- 
shaft bearing inserts is necessary in production in 
order to obtain close tolerances. For example, on a rear 
crankshaft bearing you may find one half of a standard 
insert with one half of a 0,001 inch undersize insert 
which will decrease the clearance 0.0005 inch from 
using a full standard bearing. 


Important 


If replacing rear crankshaft bearing, check for 
correct part number. Some rear crankshaft bear- 
ings are 0.20 mm (0.008 inch) wider than standard. 
Crankshaft assembly will be identified by “0.008” 
stamped on rear counterweight. 


Remove or Disconnect 

1. Oil pan assembly. Refer to “Oil Pan Assembly” in 
this section. 

2. Oil pump assembly. Refer to “Oil Pump Assembly” 
in this section. 

3. Spark plugs. 

4. Cap (107 or 109) and lower bearing of crankshaft 
bearing (110 or 111) requiring replacement. 

5. Insert J 8080 into oil hole in crankshaft journal. 

6. Rotate crankshaft assembly (98) allowing J 8080 to 
push against insert’s straight (unnotched) side. 
‘This will roll upper bearing out of block. 

7. Remove J 8080 from crankshaft assembly (98). 


Inspect 

In general, lower half of crankshaft bearing insert 
(except number 1 bearing) shows a greater wear 
and most distress from fatigue. If upon inspection 
lower half is suitable for use, it can be assumed 
that upper half is also satisfactory. If lower half 
shows evidence of wear or damage, both upper and 
lower halves should be replaced. Never replace one 
half without replacing other half. 
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67 BLOCK, ENGINE 

98 CRANKSHAFT ASSEMBLY 
107 CAP, CRANKSHAFT BEARING 
108 BOLT/SCREW, CRANKSHAFT BEARING CAP 
109 CAP, CRANKSHAFT BEARING 
110 BEARING, CRANKSHAFT 
111 BEARING, CRANKSHAFT 
112 STUD, CRANKSHAFT REAR OIL SEAL RETAINER 
113 GASKET, CRANKSHAFT REAR OIL SEAL HOUSING 
114 HOUSING ASSEMBLY, CRANKSHAFT REAR OIL SEAL 
115. NUT, CRANKSHAFT REAR OIL SEAL HOUSING 
116 BOLT/SCREW, CRANKSHAFT REAR OIL SEAL 

HOUSING 
117 STUD, CRANKSHAFT BEARING CAP 
PCIOSLOATAY.AP 


Figure 25 ~ Crankshaft Assembly 


Important 

To obtain most accurate results when checking 
crankshaft bearing clearances, use gaging plastic. 

© Ifengine is out of vehicle and upside down, crank- 
shaft assembly will rest on upper bearings and 
total clearance can be measured between lower 
bearing and journal. If engine is to remain in 
vehicle, crankshaft assembly must be supported 
upward to remove any clearance from upper bear- 
ing. Total clearance can then be measured between. 
lower bearing and journal. 

© To assure proper seating of crankshaft assembly, 
all bearing cap bolts/screws should be at their spe- 
cified torque. In addition, prior to checking fit of 
bearings, surface of crankshaft journal and bearing 

should be wiped clean of oil. 


KC0047-6A3--RP 


Figure 26 - Removing Crankshaft Bearing 
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Measure 

1. With oil pan and oil pump assemblies removed, and 
starting with rear crankshaft bearing, remove 
bearing cap and wipe oil from journal and bearing 
cap. Note location of stud bolts/screws. 

2. Place a piece of gaging plastic full width of bearing 
(parallel to crankshaft assembly) on journal. 


Important 
© Do not rotate crankshaft assembly while gag- 

ing plastic is between bearing and journal. 

3. Install bearing cap and evenly tighten retaining 
bolts/screws to specifications. Bearing cap must be 
tightened to specification in order to assure proper 
reading. Variations in torque affect compression of 
gaging plastic. 


Al Tighten 


© Outboard bolts/screws (108) on four-bolt crank- 
shaft bearing caps to 92 Nem (68 Ib. ft.) 

© All other bolts/screws (108) and studs (117) to 
106 Nem (78 Ib. ft.). 

4, Remove bearing caps. Flattened gaging plastic will 
be found adhering to either bearing shell or 
journal. 

5. Without removing gaging plastic, measure its com- 
pressed width (at widest point) with graduations 
on gaging plastic envelope. Normally crankshaft 
bearing journals wear evenly and are not out-of- 
round. However, if a bearing is being fitted to an 
out-of-round journal (0.001 inch maximum), be 
sure to fit to maximum diameter of journal: If bear- 
ing is fitted to minimum diameter, and journal is 
out-of-round 0,001 inch, interference between 
bearing and journal will result in rapid bearing 
failure. If flattened gaging plastic tapers toward 
middle or ends, there is a difference in clearance 
indicating taper, low spot or other irregularity of 
bearing or journal. Be sure to measure journal with 
a micrometer if flattened gaging plastic indicates 
more than 0.001 inch difference. 

6. If bearing clearance is within specifications, bear- 
ing insert is satisfactory. If clearance is not within 
specifications, replace insert. Always replace both 
upper and lower inserts as a unit. When bearing 
cap is installed and clearance is less than 0.001 
inch, inspect for burrs or nicks. 

7. A standard, 0.001 inch or 0.002 inch undersize 
bearing may produce proper clearance. If not, it 
will be necessary to regrind crankshaft journal for 
use with next undersize bearing. After selecting 
new bearing, recheck clearance. 
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8. Proceed to next bearing. When checking number 1 
crankshaft bearing, remove serpentine drive belt 
50 as to prevent tapered reading with gaging plas- 
tic, After all bearings have been checked, rotate 
crankshaft assembly to see that there is no exces- 
sive drag. 


Install or Connect 


NOTIC 
section. 
1. Crankshaft bearings (110 and 111) into engine 
block (67) and crankshaft bearing caps (107) and 

rear crankshaft bearing cap (109). 

‘A. Coat crankshaft bearings (110 and 111) with 
oil. 

B. Insert plain (unnotched) end between crank- 
shaft assembly and indented or notched side of 
block. Rotate bearing into place using J 8080 as 
previously described, and remove J 8080 from 
oil hole in crankshaft journal. 


See “Notice” on page GA1A-1 of this 


2, Crankshaft bearing caps (107) and rear crankshaft 


bearing cap (109) with assembled crankshaft bear- 
ings (110 and 111) with arrows pointing toward 
front of engine. 


3. Crankshaft bearing cap bolts/screws (108) and 


studs (117). 

¢ With crankshaft assembly (98), crankshaft 
bearings (110 and 111) and crankshaft bearing 
caps (107) and rear crankshaft bearing cap 
(109) installed and bolts/screws (108) and studs 
(117) started, thrust crankshaft assembly (98) 
rearward to set and align bearing caps (107 
and 109). Then thrust crankshaft assembly for- 
ward to align rear faces of rear crankshaft 
bearings (111). 


al Tighten 


Outboard crankshaft bearing cap bolts/screws 
(108) on four-bolt crankshaft bearing caps to 
92 Nem (68 Ib. ft.). 

¢ All other crankshaft bearing cap bolts/screws 
(108) and studs (117) to 106 Nem (78 Ib. ft.). 


Measure 

© Crankshaft end play, using a dial indicator or 
feeler gage. Refer to “Specifications” in this 
section. 

© Ifusing a feeler gage, measure between front of 

rear crankshaft bearing cap (109) and crank- 

shaft thrust surface. 
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FLYWHEEL ASSEMBLY 
Figure 27 
Flywheel Assembly Replacement 


| Remove or Disconnect 


1. Transmission assembly. Refer to SECTION 7A for 
an automatic transmission or SECTION 7B for a 
manual transmission and SECTION 7C for clutch. 


2. Flywheel bolts/screws (136 or 188) and flywheel 
assembly (135 or 137). 


Install or Connect 


NOTICE: See “Notice” on page 6A1A-1 of this 
section, 

1. Flywheel assembly (135 or 137) and flywheel bolts/ 
screws (136 or 138). 


al ighten 
© Flywheel bolts/screws (136 or 138) to 100 Nem 
(74 Ib. ft.). 


2. Transmission assembly. Refer to SECTION 7A for 
an automatic transmission or SECTION 7B for a 
manual transmission and SECTION 7C for clutch. 


Flywheel Assembly Balancing 
Figure 27 


Inspect 

Flywheel assembly (135 or 137) for missing or 

Joose converter-to-flywheel bolts/screws. Tighten or 

replace as necessary. 

© Converter for damage or missing balance weights. 
If converter is damaged or balance weights are 
missing, replace converter. Refer to SECTION 7A. 

If flywheel assembly is replaced, new balance 
weights (134) of same size must be installed on new 
flywheel assembly in same hole locations as old fly- 
wheel assembly. 


CRANKSHAFT REAR OIL SEAL ASSEMBLY 
Figures 25, 28 and 29 


Remove or Disconnect 

I, Flywheel assembly. Refer to “Flywheel Assembly 
Replacement” in this section 
Care should be taken not to nick crankshaft 

sealing surface when removing seal 

2. Crankshaft rear oil seal assembly. 

© Using notches provided in crankshaft rear oil 
seal housing assembly (114), pry out seal 
assembly with a screwdriver, 


x 


CRANKSHAFT ASSEMBLY 
MANUAL TRANSMISSION 
AUTOMATIC TRANSMISSION 
LOCATOR HOLE 

WEIGHT, FLYWHEEL 
FLYWHEEL ASSEMBLY 
BOLT/SCREW, FLYWHEEL 
FLYWHEEL ASSEMBLY 
BOLT/SCREW, FLYWHEEL 
PIN, FLYWHEEL LOCATOR, 


PCTIZ4GATALY-AP- 


Figure 27 - Flywheel Assembly 


Install or Connect 
‘Tool Required: 

J 35621 Rear Main Seal Installer 
Coat new seal assembly entirely with engine oil. 
Seal assembly onto J 35621. 
J 35621 onto rear of crankshaft assembly (98). 
‘Tighten screws snugly to ensure seal assembly will 
be installed squarely over crankshaft assembly 
(98). 
Crankshaft rear oil seal assembly to crankshaft 
assembly (98) and crankshaft rear oil seal housing 
(114). 
Tighten wing nut on J 35621 until it bottoms. 
Remove J 35621 from crankshaft rear oil seal hous- 
ing assembly (114). 
Flywheel assembly. Refer to “Flywheel Assembly 
Replacement” in this section. 
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3. Crankshaft rear oil seal housing nuts (115) and 
bolts/screws (116). 

4. Crankshaft rear oil seal housing assembly (114) 
with assembled seal, and gasket (113). 

5. Crankshaft rear oil seal assembly from crankshaft 
rear oil seal housing assembly (114). 


Clean 


@ Gasket surfaces. 


Install or Connect 
NOTICE: See “Notice” on page 6A1A-1 of this 


section. 
Important 
A. SEAL REMOVAL NOTCHES © Always use a new crankshaft rear oil seal 
114 HOUSING ASSEMBLY, CRANKSHAFT REAR OIL SEAL assembly and a new oil seal housing gasket 


(113) during installation of crankshaft rear oil 
seal housing assembly (114). 

1. New oil seal housing gasket (113) and crankshaft 
rear oil seal housing assembly (114) on studs (112). 
© [tis not necessary to use any type of sealant to 

hold oil seal housing gasket (113) in place. 

2. Crankshaft rear oil seal housing nuts (115) and 
bolte/screws (116). 


Bl tighten 


© Crankshaft rear oil seal housing nuts (115) and 
bolts/screws (116) to 15 Nem (11 Ib. ft.). 


PC0025-6A38-F.AP 
Figure 28 — Removing Crankshaft Rear Oil Seal Assembly 


Inspect 

Oil pan gasket for damage. Replace gasket if 

necessary. 

3. Oil pan assembly. Refer to “Oil Pan Assembly” in 
this section. 

4. New crankshaft rear oil seal assembly. Refer to 
“Crankshaft Rear Oil Seal Assembly” in this sec- 
tion. 

5. Flywheel assembly. Refer to “Flywheel Assembly 


Replacement” in this section. 
1c0012-604-8-07 


Figure 29 - Installing Rear Crankshaft Seal ENGINE ASSEMBLY 


CRANKSHAFT REAR OIL SEAL HOUSING Remove or aan: 
ASSEMBLY AND GASKET CAUTION: See “Caution” on page 6A1A-1 
Figures 25 and 28 of this section. 


Battery negative cable assembly. 
Drain cooling system. Refer to SECTION 6B. 


Remove or Disconnect 


T, Flywheel assembly. Refer to “Flywheel Assembly Air intake duct. 
Replacement” in this section. Electrical harness and vacuum connections from 


2. Oil pan assembly. Refer to “Oil Pan Assembly” in top of engine. 
this section. 5. Upper radiator hose from water pump assembly. 


Reo 
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Sere 


13. 


8 


2 
ms 


Pad 


3 


s 


31 
32. 
33. 
34, 


arene 


‘Throttle body coolant hose from radiator tee. 
Lower radiator hose from water pump assembly. 
Heater hose from water pump assembly. 

Coolant hose from right side of throttle body 
assembly. 

Power steering pump. Refer to SECTION 3B. 
Generator. Refer to SECTION 6D3. 

Left wheel well center panel. 

Serpentine belt. Refer to “Serpentine Drive Belt 
and Tensioner Assembly” in this section 


A/G compressor bolts/screws and compressor from 
bracket assembly and lay aside. Refer to SECTION 
1B. 


. Electrical connector and cover from wiper motor. 


Secondary air injection diverter valve hose. 


. Fuel lines from fuel rail assembly. 
. Hoses from power steering fluid reservoir. 

. Accelerator cable from throttle body assembly. 

. Raise and suitably support vehicle. Refer to SEC- 


TION 0A. 


. Starter motor assembly. Refer to SECTION 6D2. 
. Left catalytic converter. Refer to SECTION 6F. 

. Right catalytic converter. Refer to SECTION 6F. 

. Exhaust pipe and muffler assembly. Refer to SEC- 


TION 6F. 


. Transmission, Refer to SECTION 7A or SECTION 


‘7B. 

Clutch cover and plate (manual transmission) 
Refer to SECTION 76. 

Flywheel assembly (manual transmission). Refer 
to “Flywheel Assembly” in this section. 

Ground leads from rear of engine 

Electrical connectors from oil level sensor assem- 
bly, knock sensor assemblies, oil and coolant tem- 
perature sensor assemblies. 

Nuts from engine mount studs. Refer to “Engine 
Mounts and Brackets” in this section. 

Lower vehicle. 

Install engine lift hooks. 

Install lift device 

Engine from vehicle. 


Install or Connect 
Engine to vehicle. 
Remove lift device. 
Remove engine lift hooks. 
Raise and suitably support vehicle. 
Nuts to engine mount studs. Refer to “Engine 
Mounts and Brackets” in this section. 
Electrical connectors to oil level sensor, knock sen- 
sors, oil and coolant temperature sensor assem- 
blies. 
Ground leads to rear of engine. 


8. Flywheel assembly (manual transmission). Refer 
to “Flywheel Assembly” in this section. 

9, Clutch cover and plate (manual transmission). 
Refer to SECTION 7C. 

10. Transmission, Refer to SECTION 7A or SECTION 
7B. 

11. Right catalytic converter. Refer to SECTION 6F. 

12. Left catalytic converter. Refer to SECTION 6F. 

13, Exhaust pipe and muffler assembly. Refer to SEC- 
TION 6F. 

14, Starter motor assembly. Refer to SECTION 6D2. 

15. Lower vehicle. 

16. Accelerator cable to throttle body assembly. 

17. Hose to power steering fluid reservoir. 

18. Fuel lines to fuel rail assembly. 

19. Secondary air injection diverter valve hose. 

20. Electrical connector and cover to wiper motor. 

21. A/C compressor to bracket assembly. Refer to SEC- 
TION 1B. 

22, Serpentine belt. Refer to “Serpentine Drive Belt 
and Tensioner Assembly” in this section. 

23. Left wheel well center panel. 

24, Generator. Refer to SECTION 6D3. 

25. Power steering pump. Refer to SECTION 3B. 

26. Coolant hose to right side of throttle body assembly. 

27. Heater hose to water pump assembly. 

28. Lower radiator hose to water pump assembly. 

Throttle body coolant hose to radiator tee. 

30. Upper radiator hose to water pump assembly. 

81. Electrical harness and vacuum connections to top 

of engine. 

© Fuel injector electrical connectors are num- 
bered by cylinder to match to correct fuel injec- 
tor. If connectors are not marked, refer to 
SECTION 8A for the proper wire colors to 
match the correct injectors. 

Secondary air injection intake duct. 

Battery negative cable assembly. 

Refill cooling system. Refer to SECTION 6B. 

Refill and bleed power steering system. Refer to 

SECTION 3B. 

36. Reset “CHANGE OIL” indicator. Refer to SEC- 

TION 8D. 

Adjust ASR control cables. Refer to SECTION 5E1. 


ts 
8 


3 
3 
3 
3 
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3 
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THREAD REPAIR 
Figure 30 


Damaged threads may be reconditioned by drilling 
out, re-threading and installing a suitable thread 
insert. General purpose thread repair kits are avail- 
able commercially. 
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KCO049.0A8.RP 


Figure 30 - Repairing Threaded Holes 


CAUTION: Wear safety glasses to avoid 
eye damage. 


Determine size, pitch and depth of damaged 
thread. If necessary, adjust stop collars on cutting 
tool and tap to required depth. 


Important 

¢ Refer to kit manufacturer's instructions 
regarding size of drill and tap to be used. 

Drill out damaged thread. Clean out chips. 

Tap hole 

A. Lubricate tap with light engine oil 

B. Clean thread. 


4. 


5. 


Important 


© Avoid build-up of chips. Back out tap every few 
turns and remove chips. 

Thread insert onto mandrel of installer. Engage 

tang of insert onto end of mandrel. 

Lubricate insert with light engine oil (except when 

installing in aluminum) and install. 


Important 

@ When correctly installed, insert should be flush 
to one turn below surface. 

If tang of insert does not break off when backing 

out installer, break tang off with a drift pin. 
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SPECIFICATIONS 


FASTENER TIGHTENING SPECIFICATIONS 
Accelerator Control Cable Bracket Bolt/Screw 
Camshaft Retainer Bolt/Screw .. 
Camshaft Sprocket Bolt/Screw 
Catalytic Converter-to-Exhaust Manifold Nut 
Coolant Air Bleed Pipe Bolt/Screw .. 
Connecting Rod Nut ..... 
Crankshaft Balancer Boli/Screw 


-+ 10 Nem (90 Ib. in. 
. 12 Nem (108 lb. 
. 28 Nem (21 Ib. 
. 21 Nem (15 Ib. 
41 Nem (30 Ib. 
+ 
Ib. 
Ib. 


hi 27 Nem 20 tb, f.) 
81 Nem (60 Il 


Crankshaft Bearing Cap 
Inboard Bolts/Serews ( (on four-bolt cap) 106 Nem (78 Il 
All Other Bolts/Screws 92 Nem (68 Ib. 


Crankshaft Hub Bolt/Screw 
Crankshaft Rear Oil Seal Ho’ 
Cylinder Head Bolt/Screw 
Distributor Bolt/Screw .. 
Drive Belt Idler Pulley Boit/Screw 
Drive Belt Tensioner Bolt/Serew ... 
EGR Control Valve Relay Solenoid Bracket Nut 
EGR Valve Bolt/Screw . : 

Engine Block Oil Gallery Plug 
Engine Bracket Bolt/Screw . . 
Engine Coolant Air Bleed Pipe Bolt/Screw 


33 Nem (24 Ib. 
- 31 Nem (23 Ib. 
. 22 Nem (16 lb. 
. 24Nem (18 - 


Engine Front Cover Bolt/Serew . SIL Nem (100 Ib. i 
Engine Mount Nut . 54 Nem (40 Ib. 
Engine Mount Through-Bolt/Serew 105 Nem (77 Ib. 
Engine Oil Level Sensor Assembly ||| . 85 Nem (26 Ib. 
Evaporative Emission Canister Purge Control Vaive Bracke 1 20 Nem (15 Ib. 
Exhaust Manifold Bolt/Screw and Stud 47 Nem (35 Ib. 
Flywheel Bolt/Screw . Z ‘100 Nem (74 Ib. 
Fuel Injection Fuel Rail Boit/Screw | ols Sos 29Nem 5 Ib. 
Fuel Pump Switch and Engine Oil Pressure Gage Sensor Assembly .-...... 12 Nem (108 Ib. 
Generator Bracket Bolt/Screw ...... : : Vid Nem Ga Ib. 
Ignition Coil Bolt/Screw ... . z 33 Nem (24 Ib. 
Intake Manifold Bolt/Screw and Stud 

First Pass F +. 8Nem (71 Ib. in. 

Final Pass 48 Nem (35 Ib. 


Knock Sensor Assembly ||! 
Knock Sensor Shield Nut .. 
Oil Filter Adapter Bolt/Screw . 


PRE PP 


Oil Level Indicator Tube Bracket Nut | 22.22... TLL 84 Nem (25 Ib. ft: 
Oil Pan 
Corner Bolt/Serew and Nut 4 20Nem (5 Ib ft 
Side Rail Bolt/Serew ...... ae 


Oil Pan Baffle Nut 
Oil Pan Drain Plug 
Oil Pressure Gage Fittings (plus alignment)! 
Oil Pump BoltSerew-to-Rear Crankshaft Bearing ‘Cap. 
Oil Pump Cover Bolt/Screw .. 

Oil Pump Driveshaft Bolt/Screw os 
Oil Temperature Sensor Assembly || ee 
Secondary Air Injection Pipe Bracket Boli/Screw .).2. 1. 


Ib, 
Secondary Air Injection Pipe Fitting-to-Exhaust Manifold Assembly - 34 Nom 8 1b 
Secondary Air Injection Pipe Flange Bolt/Screw .... 26 Nem (19 Ib. 
Spark Plug Bracket Bolt/Screw .......... 112 Nem (108 Ib. 
Starter Motor Bolt/Screw ........000000 1.46 Nem (34 Ib. 
Throttle Body Bolt/Screw || ae 1 26 Nem (19 Ib. 
Valve Lifter Guide Retainer Bolt/Screw . | 20 Nem (15 Ib. 
Valve Rocker Arm Cover Bolt/Screw . . 11. Nem (100 Ib. 
Valve Rocker Arm Stud . » 68 Nem (50 Ib. 


» 12.Nem (108 I 
- 41 Nem (30 Ib. 


= 
PEPE PRRs PERE RS RSPR 


Water Pump Bearing Retainer Bol/Serew - 
Water Pump Bolt/Screw 
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ENGINE ASSEMBLY SPECIFICATIONS (5.7L LT1) 


GENERAL 
Type . 380i V8 
Displac .7L (350 CID) 
Bore... 60 mm (4.000") 
Stroke 


. 88:39 mm (3. aa) 


Compression Ratio : Bil 
Firing Order ............. 1B. sent 
Spark Plugs 

‘Type . AC41-906 


Ger + 127mm (0.050") 

15 Nem (11 Ib. #t.) 
at 1,000 engine rpm 
at 2,000 engine rpm 


oft Brdseues (Sins) 


z 0 psig) 
24.1 kPa 9 psig} 


165.5 kPa (24.0 psig) at 4,000 engine rpm 
Oil Filter Torque 0.0000 cceeeeeceeeeeees Rice 19. Nem (id Ib. Be) 
CYLINDER BORE 
Diameter «101,618 - 101.643 mm (4.0007 - 4.0017”) 


Out-of-Rount 
Production . 


0.02 mm (0.001”) MAX. 


Service Limit 0.05 mm (0,002”) MAX, 
Taper 
-oduction, 
Thrust Side . 0.012 mm (0.0005") MAX, 
Relief Side + 0.025 mm (0.0010") MAX. 


Service Limit .. .025 mm (0.0010") MAX. 


PISTON ASSEMBLY. 
Piston Bore Clearance: 
Production .. 
Service Limit 
PISTON RINGS 
Piston Compression Ring 


.. 0.025 - 0.068 mm (0.0010 - 0.0027") 
: -- 0.068 mm (0.0027") MAX. 


Groove Clearance 
Production Top . 0.030 - 0,068 mm (0.0012 - 0.0027") 
Production 2nd . 0,038 - 0.078 mm (0.0015 - 0.0031") 
Service Limit . 0.107 mm (0.0042") MAX, 
Ga 
Prduction Upper .. , 0.25 - 0.50 mm (0.010 - 0.020") 


Production Lower 
Service Limit .. 
Piston Oil Ring 
Groove Clearance 
Production ... 
Service Limit 


Gay 
Production 


10.46 - 0.66 mm (0.018 - 0.026”) MAX. 
«++, 0.88 mm (0.035") MAX, 


++. 0,051 - 0. Pentre 0.007”) 
sng esaces 0 mm (0.008") MAX. 


. 0.25 - 0.76 mm (0.010 - 0.030") 
1,65 mm (0.065") MAX. 


Service Limit 
PISTON PIN 
Diameter ... . 23.546 - 23.548 mm (0.9270 - 0.9271") 
i Piston Assembl: 
Reduction san feseaily 0.0127 - oe mm (0.0005 - 0.0008”) 


025 mm (0.0010") MAX. 
10.013'- 0.050 mm (0. i008: 0.0020”) Interference 


Service Limit 
Fit In Connecting Rod Assembly 


CRANKSHAFT ASSEMBLY 
Main Journal 
Diameter #1 . . 
Diameter #2, #3, #4 | 
Diameter #5... 
Taper 
Production < 
Service Limit ... 
Out-of-Round 
Production ... 
Service Limit 


. 62.189 - 62,212 mm (2.4484 - 2.4493") 
62.182 - 62.205 mm (2.4481 - 2.4490") 
62.177 - 62.120 mm (2.4479 - 2.4488") 


; 0.005 mm (0.0002") MAX. 
0.025 mm (0.0010") MAX. 


. 0,005 mm (0.0002”) MAX. 
. 0,025 mm 10”) MAX. 
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Crankshaft Bearing Clearance 
Production #1 
Production #2, 
Production #5 
Service Limit 
Service Limit #2, 
Service Limit #5 . 

Crankshaft Assembly End Pl. 

Crankshaft Assembly Runout lat rei 


CONNECTING ROD ASSEMBLY 
Connecting Rod Joarnal 


e oe oO. et mm (0.0008 - 0.0020") 
051 mm (0.0011 - 0020") 


. 0,038 mm (0,0015") 


Diameter ...... ret PRT erere rer raat 53.284 - 53.334 mm (2.0978 - 2.0998") 
Taper 
Production . «0,007 mm (0.0003") MAX. 
Service Limit | ‘ 0.025 mm (0.0010") MAX. 
Out-of-Round 
Production ... . 0.007 mm (0.0003") MAX. 
Service Limit 0.025 mm (0.0010") MAX 


Rod Bearing Clearance 
Production . hee 
Service Limit 

Rod Side Clearance . 


- 0,033 - 0.088 mm (0.0013 - 0.0035") 
0.076 mm (0.0030") MAX. 
(6.16 - 0,35 mm (0.006 - 0.014”) 


CAMSHAFT ASSEMBLY 
Journal Diameter .........0000ecece . 47.440 - 47.490 mm (1.8677 - 1.8697") 
End Play... 002. hiehacs : = 0.11 - 0.30 mm (0.004 - 0.012") 
Lobe Lift 4 0.050 mm (0.002") 
Intake ... uz « 7.62 mm (0.300") 
Exhaust 2 7:80 mm (0:307") 
VALVE SYSTEM 
Lifter Assembly 
Rocker Arm Ratio 
Valve Lash . 
Face Angle 
Seat Angle . 
Seat Runout ... 
Seat Width 
Intake .... 0.76 - 1.27 mm (0.030 - 0.050") 
Exhaust 21.1! 1.52 - 2.03 mm (0.060 - 0.080") 
Stem Clearance 
Production 
Intake » 0,023 - 0.069 mm (0.0009 - 0.0027”) 
Exhaust 2 0.028 - 0.069 mm (0.0009 - 0.0027”) 
Service 
Intake ... . 0.093 mm (0.0037") MAX. 
Exhaust 0.119 mm (0.0047") MAX. 
Valve Spring 
Free Length tisgh shes ietieigs Duden aah vende bevceeeeceeces 5LDmm (2.01") 
Pressure 
<ssz.5.. 860-396 N at 45.2 mm (81 - 89 Ib. at 1,78”) 
21121. 1208 N at 83.1 mm (252 - 272 Ib. at 1.305”) 
Installed iisight 
Intake 45.2 mm (1.78") 
Exhaust | | 45.2 mm (1.78") 
Valve Lift 
Intake vaste cubed . 11.43 mm (0.450") 
Exhaust 2.02... 11.68 mm (0.460") 
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SPECIAL TOOLS 


59666 oF 
48056 


439089 


CRANKSHAFT GEAR INSTALLER, 


DRIVEN GEAR SHAFT FRONT COVER SEAL PROTECTOR 


CRANKSHAFT GEAR REMOVER 


VALVE SPRING COMPRESSOR (HEAD-ON) 


DRIVEN GEAR/WATER PUMP SHAFT SEAL INSTALLER 


CAMSHAFT BEARING REMOVER AND INSTALLER 


DRIVEN GEAR SHAFT FRONT COVER SEAL INSTALLER 


PISTON RING COMPRESOR 
VALVE SPRING TESTER 


VALVE SPRING COMPRESSOR (HEAD-OFF) 


NC1035-0A1A.¥-RP 
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J21882 


139046 


J22798 


CARBON REMOVING BRUSH 
(CAM LOBE LIFT INDICATOR 

OL SUCTION PIPE INSTALLER 
CRANKSHAFT HUB REMOVER AND INSTALLER 


‘SPARK PLUG PORT ADAPTOR 
(14 mm TAPERED SEAT) 


VALVE STEM SEAL TESTER IMITY-VAC) 
PISTON FIN REMOVER AND INSTALLER SET 

FRONT COVER OIL SEAL INSTALLER 

REAR MAIN SEAL INSTALLER 

VALVE GUIDE CLEANER 

DRIVEN GEAR ASSEMBLY INSTALLER 

DISTRIBUTOR DRIVESHAFT FRONT COVER SEAL INSTALLER 


J23738-A 


ie ~ 


NGOWW 


GG 439092 


() >—— 


NC1026-6A1A-B-RP 
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339243 


J34730-1 


HYDRAULIC VALVE 
LIFTER REMOVER (PLIER TYPED 


MAGNETIC BASE INDICATOR 
SET 


DIAL INDICATOR SET 
FUEL PRESSURE GAGE 


MAIN BEARING SHELL 
REMOVER & INSTALLER 


CONNECTING ROD BOLT GUIDE SET 


HYDRAULIC VALVE 
LIFTER REMOVER 
{SLIDE HAMMER TYPE} 


DRIVEN GEAR ASSEMBLY REMOVER, 


NC1O37-4A1A-V-RP 
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SECTION 6A1B 


5.7 LITER V8 ENGINE 


UNIT REPAIR 
RPO LT1 - VIN P 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 


CONTENTS 


General Description . . 6A1B-2 


Construction . - 6A1B-2 
Lubrication - 6A1B-2 
Disassembly . . - 6A1B-3 
Flywheel Assembly ...... » 6AIB-3 
Draining the Engine Assembly - 6A1B-3 
Intake Manifold Assembly . . - 6A1B-3 
Exhaust Manifold Assemblies . . 6A1B-3 
Valve Rocker Arm Cover Assemblies .. 6A1B-3 
Valve Rocker Arms and 
Pushrod Assemblies . . . - 6GA1B-11 
Valve Lifter Assemblies 6A1B-11 
Water Pump Assembly . . 6A1B-11 
Crankshaft Balancer Assembly 
and Hub - 6A1B-11 
Distributor Assembly 6A1B-11 
Oil Pan Assembly ....... 6A1B-12 
Engine Front Cover Assembly ....... 6A1B-12 
Timing Chain Assembly, Crankshaft 
and Camshaft Sprockets, and Water 
Pump Driveshaft Assembly . 6A1B-12 
Camshaft Assembly ..... 6A1B-12 
Cylinder Head Assembly . 6A1B-12 
Oil Pump Assembly ..... » 6A1B-14 
Piston and Connecting Ro 
Assembly .......eeeeeeeene eee eee 6A1B-15 
Crankshaft Rear Oil Seal Housing 
and Crankshaft Assembly . » 6GA1B-16 
Camshaft Bearings ...... 6A1B-16 
Cleaning, inspection and Repair 6A1B-17 
Engine Block ......... 6A1B-17 
Crankshaft Bearing Fitting . 6A1B-18 
Crankshaft Assembly .. . 6A1B-20 
Piston and Connecting Rod 
Assembly - 6A1B-20 
Connecting Rod Bearings 6A1B-25 
Oil Pump Assembly ... 6A1B-26 
Cylinder Head Assembly 6A1B-28 
Camshaft Assembly ... 6A1B-30 


Timing Chain Assembly, Crankshaft 
and Camshaft Sprockets, and Water 
Pump Driveshaft Assembly ..... 6A1B-30 
Engine Front Cover Assembly . 6A1B-30 
Engine Front Cover Oil Seals 6A1B-31 
Oil Pan Assembly . 6A1B-31 
Water Pump Assembly 6A1B-31 
Valve Lifter Assemblies » 6A1B-31 
Valve Rocker Arms and 
Pushrod Assemblies .. 6A1B-31 
Valve Rocker Arm Cover Assemblies . 
Intake Manifold Assembly . 
Assembly . 
Engine B 
Camshaft Bearings 
Crankshaft Assembly 
Crankshaft Rear Oil Seal Housing 
Crankshaft Rear Oil Seal 
Piston and Connecting Rod 
‘Assembly .. 
Connecting Ro 9 
Oil Pump Assembly ... 
Cylinder Head Assembly . 
Camshaft Assembly ......... . 
Timing Chain Assembly, Crankshaft 
and Camshaft Sprockets, and 
Water Pump Driveshaft 
Assembly 
Engine Front Cover Assembly 
Distributor Assembly 
Oil Pan Assembly ... 
Crankshaft Balancer Assembly 
and Hub 
Water Pump Assembly 
Valve Lifter Assemblies . . 
Valve Rocker Arm Ball Studs . 
Valve Rocker Arms and 
Pushrod Assemblies +» 6A1B-39 
Valve Rocker Arm Cover Assemblies . 6A1B-39 


UU GA1B-34 


. 6A1B-34 
6A1B-34 
6A1B-35 
6A1B-35 
- 6GA1B-35 


» 6A1B-36 
6A1B-36 
6A1B-36 
. 6A1B-36 


« 6A1B-37 
6A1B-37 
6A1B-38 
. 6A1B-38 
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Intake Manifold Assembly . . 6A1B-40 
Exhaust Manifold Assemblies 6A1B-40 
Flywheel Assembly 6A1B-41 
Specifications .... + 6AIB-41 
GENERAL DESCRIPTION 
CONSTRUCTION 


Figures 1 through 4 


Engine Block 

“The engine block is made of cast iron and has eight 
cylinders arranged in a “V" shape with four cylinders in 
each bank. It is a one-piece casting with the cylinders 
encircled by coolant jackets. 


Cylinder Head Assemblies 

The cylinder head assemblies are cast aluminum 
and have powdered metal valve guides and valve seats 
pressed into the intake and exhaust ports. The spark 
plugs are located between the intake and exhaust 
ports. 


Crankshaft Assembly 

The crankshaft assembly is made of cast nodular 
iron. It is supported by five crankshaft bearings that 
are retained by bearing caps which are machined with 
the block for proper alignment and clearances. The end 
bearing caps are retained by two bolts and the inter- 
mediate caps are held in place with four bolts each. The 
number five bearing at the rear of the engine assembly 
is the end thrust bearing. Four connecting rod journals 
(two rods per journal) are spaced 90 degrees apart. 


Piston and Connecting Rod Assemblies 

The pistons are cast aluminum that use two com- 
pression rings and one oil control ring assembly. The 
piston is a low-friction, lightweight design with a flat 
top and barrel-shaped skirt. The piston pins are 
chromium steel. They have a floating fit in the piston 
and are retained by a press fit in the connecting rod 
assembly. 

The connecting rod assemblies are made of forged 
steel. They are machined with the rod cap installed for 
proper clearances and alignment. 


Camshaft Assembly 

A steel camshaft assembly is supported by five 
bearings pressed into the engine block. The timing 
sprocket mounted to the front of the camshaft assembly 
is driven by the crankshaft sprocket through a timing 
chain assembly. 

The camshaft sprocket also has spur gear teeth 
which drive a geared shaft assembly to operate the 
water pump assembly. 

‘Aspiral gear machined into the camshaft assembly 
near the rear journal drives a shaft assembly which 
operates the oil pump assembly. 


Fastener Tightening Specifications ... 6A1B-41 
Engine Assembly Specifications 

(5.7L LT1) . 6A1B-42 

Special Tools . + 6A1B-45, 


‘The center of the camshaft sprocket has a splined 
opening with a keyway (missing tooth) that mates with 
the distributor driveshaft. This provides net build 
timing, meaning that the ignition timing does not have 
to be adjusted. 


Valve Train 

The valve train is a ball pivot type. Motion is trans- 
mitted from the camshaft assembly through hydraulic 
roller lifter and tubular pushrod assemblies to the 
rocker arms. The rocker arm pivots on a ball to open 
the valve. The hydraulic lifter assemblies keep all parts 
of the valve train in constant contact. 

The rocker arm ball is retained on the rocker arm 
stud with a locking nut. The rocker arm stud is 
threaded into the cylinder head assembly. 


Intake Manifold Assembly 

‘The intake manifold assembly is a one-piece cast 
aluminum unit. The intake manifold assembly has 
exhaust gas recirculation and crankcase vent passages 
cast into it but coolant crossover passages have been 
eliminated. 


Exhaust Manifold Assemblies 

The two cast-iron exhaust manifold assemblies 
direct exhaust gases from the combustion chambers to 
the exhaust system. The exhaust manifold assemblies 
each have a port for air injection system pipe fittings. 


LUBRICATION 


Figures 5 through 7 

Engine assembly lubrication is supplied by a gear- 
type oil pump assembly. The oil pump assembly is 
driven by an intermediate shaft which is connected to a 
shaft assembly driven by the camshaft assembly. ‘The 
pump gears rotate and draw oil from the oil pan sump 
through a pick-up screen and pipe. The oil is pressur- 
ized as it passes through the pump and sent through 
engine block oil galleries. 

Contained within the oil pump assembly is a pres- 
sure relief valve that maintains oil pressure within a 
specified range. 

Pressurized oil is directed to the oil filter where 
harmful contaminants are removed. A bypass valve is 
also incorporated into the oil filter. The bypass allows 
oil to bypass the filter and flow to the engine assembly 
if the filter becomes clogged. 

‘The oil is then pumped to the main oil gallery 
which is drilled through the length of the engine block 
just above the camshaft assembly. At the rear of the 
engine block, oil also flows into the right and left lifter 
oil galleries. From the main oil gallery, oil is pumped 
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downward to the camshaft bearings, then to the crank- 
shaft bearings. The crankshaft bearing upper inserts 
are grooved to align with oil passages drilled from the 
crankshaft bearing journal to the connecting rod jour- 
nal. After lubricating the connecting rod bearings, the 
cylinder walls, rings and piston pins are lubricated by 
oil which is “slung” from the connecting rod bearing 
journals due to the rotation of the crankshaft assembly. 
This oil then returns to the oil pan sump. Oil that has 
entered the left and right lifter oil galleries pressurizes 
the hydraulic lifter assemblies and is then pumped up 
through the pushrod assemblies to lubricate the rocker 
arms and valve stems. 

Oil returning to the oil pan assembly from the 
cylinder head assemblies and the front camshaft bear- 
ing, lubricates the timing chain assembly and crank- 
shaft and camshaft sprockets. 


DISASSEMBLY 
When beginning the engine assembly unit repair, 
the belt tensioner, power steering pump and bracket, 
generator, A/C compressor, and generator and A/C com- 
pressor braces should already be removed. For removal 
procedures, refer to the specific section in the service 
manual for each component. 


FLYWHEEL ASSEMBLY 
Figure 8 


Remove or Disconnect 


1. Flywheel bolts/screws (136 or 138). 
2. Flywheel assembly (135 or 137). 


DRAINING THE ENGINE ASSEMBLY 


Remove or Disconnect 

1. Oil pan plug and drain engine oil 

2, Oil filter assembly. 

3. Both knock sensor assemblies and allow coolant to 
drain. 


INTAKE MANIFOLD ASSEMBLY 
Figures 9 through 11 


Remove or Disconnect 

Fuel rail covers. 

Fuel rail bolts/screws (1). 

Fuel pressure regulator vacuum tube assembly, 

Fuel injectors and fuel rail assembly (2) from 

intake manifold assembly (6). 

5. Exhaust gas recirculation (EGR) vacuum harness 
assembly and crankcase vent hoses. 

6. EGR control valve assembly and bracket. 


1. 
2. 
3. 
4. 
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7. Canister purge valve assembly and bracket. 

8, Move wiring harness assemblies out of area. 

9. Disconnect distributor wiring harness assembly, if 
necessary. 

10. EGR valve nuts, valve assembly and gasket. 

Ll. Right exhaust manifold air injection pipe bolts/ 
screws (13 and 14), pipe (12), gasket (22) and check 
valve (11) as an assembly from intake and exhaust 
manifold assemblies and cylinder head assembly. 

12. Accelerator cable bracket bolt/screw and bracket. 

13. Throttle body bolts/screws (4), throttle body assem- 
bly (3) and gasket (5) 

14. Intake manifold bolts/screws (8) and studs (9). 

15. Intake manifold assembly (6) and gaskets (10). 


EXHAUST MANIFOLD ASSEMBLIES 
Figures 11 and 12 
Right Exhaust Manifold Assembly 


Remove or Disconnect 

Right cylinder bank spark plug wire hamess 
assembly from spark plugs and supports. 

2. Oil level indicator tube nut. 

3. Oil level indicator and tube. 

4, Right exhaust manifold studs (20) and bolts/screws 
(2D. 

5. Right heat shields, exhaust manifold assembly (19) 
and gasket (18). 


Left Exhaust Manifold Assembly 


Remove or Disconnect 


Left exhaust manifold secondary air injection pipe 
assembly (15), check valve (11) and hose assembly 
from exhaust manifold assembly (16). 

2. Left cylinder bank spark plug wire harness assem- 
bly from spark plugs and supports. 

3. Left exhaust manifold studs (20) and bolts/screws 
(20), 

4. Left heat shields, exhaust manifold assembly (16) 
and gasket (17), 


VALVE ROCKER ARM COVER ASSEMBLIES 
Figure 13 


Right Valve Rocker Arm Cover Assembly 


cz] Remove or Disconnect 

I. Power steering fluid reservoir bracket. 

2. Crankcase vent hose. 

3. Right valve rocker arm cover bolts/screws (24). 
4. 


Right valve rocker arm cover assembly (23) and 
gasket (25). 
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Figure 1 - Upper Engine Assembly 


BOLT/SCREW, FUEL INJECTION FUEL RAIL. 
RAIL ASSEMBLY, MULTIPORT FUEL INJECTION FUEL 
BODY ASSEMBLY, THROTTLE 

BOLT/SCREW, THROTTLE BODY 

GASKET, THROTTLE BODY 

MANIFOLD ASSEMBLY, INTAKE. 

‘TUBE ASSEMBLY FUEL PRESSURE REGULATOR: 
VACUUM 

BOLT/SCREW, INTAKE MANIFOLD 

STUD, INTAKE MANIFOLD 

GASKET, INTAKE MANIFOLD 

VALVE ASSEMBLY, SECONDARY AIR INJECTION CHECK 
PIPE ASSEMBLY, SECONDARY AIR INJECTION 
BOLT/SCREW, SECONDARY AIR INJECTION PIPE 
PIPE ASSEMBLY, SECONDARY AIR INJECTION 
MANIFOLD ASSEMBLY, EXHAUST 

GASKET, EXHAUST MANIFOLD 

GASKET, EXHAUST MANIFOLD 

MANIFOLD ASSEMBLY, EXHAUST 

‘STUD, EXHAUST MANIFOLD 

BOLT/SCREW, EXHAUST MANIFOLD 

‘GASKET, SECONDARY AIR INJECTION PIPE 
COVER ASSEMBLY, VALVE ROCKER ARM 
BOLT/SCREW, VALVE ROCKER ARM COVER 
GASKET, VALVE ROCKER ARM COVER 
GROMMET, VALVE ROCKER ARM COVER 

ROD ASSEMBLY, VALVE PUSH 

‘STUD, VALVE ROCKER ARM BALL 

ARM, VALVE ROCKER 

BALL, VALVE ROCKER ARM 

NUT, VALVE ROCKER ARM 

RETAINER, VALVE LIFTER GUIDE 

HEAD ASSEMBLY, CYLINDER 

GUIDE, VALVE LIFTER 

LIFTER ASSEMBLY, VALVE 

SPRING, VALVE 

CAP, VALVE SPRING 

VALVE, INTAKE 

KEY, VALVE STEM 

SEAL, VALVE STEM OIL 

SHIM, VALVE SPRING 

VALVE, EXHAUST. 

STUD, VALVE ROCKER ARM COVER 

GASKET, CYLINDER HEAD 

BRACKET ASSEMBLY, GENERATOR AND AIR 
CONDITIONING COMPRESSOR AND POWER STEERING 
PUMP. 

BOLT/SCREW, GENERATOR BRACKET 
BOLT/SCREW, GENERATOR BRACKET 
‘TENSIONER ASSEMBLY, DRIVE BELT 

PULLEY ASSEMBLY, DRIVE BELT IDLER 
BOLT/SCREW, DRIVE BELT IDLER PULLEY 
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BOLT/SCREW, DRIVE BELT TENSIONER 

COVER, FUEL RAIL 

‘SOLENOID ASSEMBLY, EGA CONTROL VALVE RELAY 

NUT, EGR CONTROL VALVE RELAY 

FITTING, INTAKE MANIFOLD VACUUM. 

VALVE ASSEMBLY, EVAPORATIVE EMISSION 

CANISTER PURGE SOLENOID 

HOSE, EVAPORATIVE EMISSION CANISTER PURGE 

‘SOLENOID VALVE 

BRACKET, EVAPORATIVE EMISSION CANISTER PURGE 

SOLENOID VALVE 

NUT, EVAPORATIVE EMISSION CANISTER PURGE 

SOLENOID VALVE 

HOSE, CRANKCASE VENT VALVE 

GROMMET, CRANKCASE VENT HOSE CONNECTOR 

CONNECTOR, CRANKCASE VENT HOSE 

GASKET, EGR VALVE 

VALVE ASSEMBLY, EGR 

BOLT/SCREW, EGR VALVE 

GROMMET, CRANKCASE VENT VALVE 

VALVE ASSEMBLY, CRANKCASE VENT. 

CONNECTOR, CRANKCASE VENT VALVE HOSE 

HOSE, CRANKCASE VENT VALVE 

PIPE, ENGINE COOLANT AIR BLEED 

HARNESS ASSEMBLY, EGR VALVE VACUUM 

BOLT/SCREW, ACCELERATOR CONTROL CABLE 

BRACKET 

BRACKET, ACCELERATOR CONTROL CABLE 

CAP ASSEMBLY, OIL FILLER 

HOSE, THROTTLE BODY HEATER 

CLAMP ASSEMBLY, THROTTLE BODY HEATER INLET 

HOSE 

‘SHIELD, EXHAUST MANIFOLD HEAT OUTER 

‘SHIELD, EXHAUST MANIFOLD HEAT INNER. 

BRACKET, POWER STEERING FLUID RESERVOIR 

STUD, IGNITION COIL 

BOLT/SCREW, IGNITION COIL 

COIL ASSEMBLY, IGNITION 

HARNESS ASSEMBLY, IGNITION COIL WIRE 

NUT, POWER STEERING FLUID RESERVOIR BRACKET 

SENSOR ASSEMBLY, COOLANT GAGE 

‘SPARK PLUG 

‘SUPPORT, SPARK PLUG WIRE 

BOLT/SCREW, SPARK PLUG WIRE SUPPORT 

HOSE ASSEMBLY. SECONDARY AIR INJECTION CHECK 
/ALVE 

CLAMP, SECONDARY AIR INJECTION CHECK VALVE 

HOSE 

CONNECTOR, SECONDARY AIR INJECTION CHECK 

VALVE HOSE 

HARNESS ASSEMBLY, IGNITION DISTRIBUTOR WIRING 


Figure 2 - Upper Engine Assembly - Legend 
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PUMP ASSEMBLY, WATER 

GASKET, WATER PUMP 

COUPLING, WATER PUMP DRIVESHAFT 
BOLT/SCREW, WATER PUMP 

BOLT/SCREW, WATER PUMP 

BALANCER ASSEMBLY, CRANKSHAFT 
BOLT/SCREW, CRANKSHAFT BALANCER HUB 
WASHER, CRANKSHAFT BALANCER HUB 

HUB, CRANKSHAFT BALANCER 

BOLT/SCREW, CRANKSHAFT BALANCER 
BOLT/SCREW, DISTRIBUTOR 

DISTRIBUTOR ASSEMBLY 

COVER ASSEMBLY, ENGINE FRONT 

GASKET, ENGINE FRONT COVER 
BOLT/SCREW, ENGINE FRONT COVER 
REINFORCEMENT, OIL PAN 

PAN ASSEMBLY, OIL 

GASKET, OIL PAN 

BOLT/SCREW, CAMSHAFT SPROCKET 
‘SPROCKET, CAMSHAFT 

BOLT/SCREW, CAMSHAFT RETAINER 
RETAINER, CAMSHAFT 

CAMSHAFT ASSEMBLY 

CHAIN ASSEMBLY, TIMING 

‘SPROCKET, CRANKSHAFT 

DRIVESHAFT ASSEMBLY, WATER PUMP DRIVE 
BOLT/SCREW, WATER PUMP DRIVESHAFT BEARING 
RETAINER 

‘SHAFT ASSEMBLY, OIL PUMP DRIVE 
BOLT/SCREW, OIL PUMP DRIVESHAFT 

BLOCK, ENGINE 

PLUG, CAMSHAFT REAR BEARING HOLE 

PIN, ENGINE FRONT COVER LOCATING 

‘STUD, OIL PAN, 

BOLT/SCREW, OIL PAN 

NUT, OIL PAN. 

CRANKSHAFT ASSEMBLY 

CAP, CONNECTING ROD 

NUT, CONNECTING ROD 

BEARING, CONNECTING ROD 

BOLT/SCREW, CONNECTING ROD 

PISTON ASSEMBLY 

ROD ASSEMBLY, CONNECTING 

PIN, PISTON 

RING, PISTON 

CAP, CRANKSHAFT BEARING 

BOLT/SCREW, CRANKSHAFT BEARING CAP 
CAP, CRANKSHAFT BEARING 

BEARING, CRANKSHAFT 

BEARING, CRANKSHAFT 

‘STUD, CRANKSHAFT REAR OIL SEAL RETAINER 
GASKET, CRANKSHAFT REAR OIL SEAL HOUSING 
HOUSING ASSEMBLY, CRANKSHAFT REAR OIL SEAL 
WEIGHT, CRANKSHAFT BALANCER: 
BOLT/SCREW, CRANKSHAFT REAR OIL SEAL HOUSING 
‘STUD, CRANKSHAFT BEARING CAP 

PUMP ASSEMBLY, OIL 


5.7 LITER V8 ENGINE UNIT REPAIR - VIN P 6A1B-7 


BAFFLE, OIL PAN 

BOLT/SCREW, OIL PUMP 

FLYWHEEL ASSEMBLY. 

BOLT/SCREW, FLYWHEEL 

FLYWHEEL ASSEMBLY. 

BOLT/SCREW, FLYWHEEL 

PIN, CRANKSHAFT REAR OIL SEAL HOUSING LOCATOR 
GASKET, OIL FILTER ADAPTER, 

SEAL, Oll FILTER ADAPTER 

ADAPTER ASSEMBLY, OIL FILTER 
BOLT/SCREW, OIL FILTER ADAPTER 

FILTER ASSEMBLY, OIL 

WASHER, OIL FILTER ADAPTER 

HARNESS ASSEMBLY, SPARK PLUG WIRE 
‘SENSOR ASSEMBLY, ENGINE COOLANT 
TEMPERATURE 

SEAL, WATER PUMP DRIVESHAFT 

‘SEAL ASSEMBLY, WATER PUMP BEARING 
SEAL, DISTRIBUTOR 

SEAL ASSEMBLY, CRANKSHAFT FRONT OIL 
INDICATOR ASSEMBLY, OIL LEVEL 

TUBE ASSEMBLY, OIL LEVEL INDICATOR 

NUT, OIL LEVEL INDICATOR TUBE 

FITTING ASSEMBLY, FUEL PUMP AND ENGINE OIL. 
PRESSURE INDICATOR SWITCH 

FITTING, FUEL PUMP AND ENGINE OIL PRESSURE 
INDICATOR SWITCH 

SENSOR ASSEMBLY, FUEL PUMP AND ENGINE OIL 
PRESSURE INDICATOR SWITCH 

‘SWITCH ASSEMBLY, ENGINE OIL PRESSURE 
INDICATOR 

PLUG, ENGINE BLOCK OIL GALLERY 

PIN, TRANSMISSION 

SENSOR ASSEMBLY, ENGINE COOLANT 
TEMPERATURE GAGE 

PLUG, ENGINE BLOCK CORE HOLE 

SENSOR ASSEMBLY, KNOCK 

PLUG, OIL FILTER ADAPTER HOLE 

SUPPORT, SPARK PLUG WIRE 

BEARING, CAMSHAFT 

BEARING, CLUTCH PILOT 

STUD, CRANKSHAFT REAR OIL SEAL RETAINER 
SEAL ASSEMBLY, CRANKSHAFT REAR OIL 
SENSOR ASSEMBLY, ENGINE OIL LEVEL SWITCH 
PIN, OlL PUMP LOCATOR 

KEY, CRANKSHAFT BALANCER 

SHIELD, OXYGEN SENSOR HEAT 

NUT, OXYGEN SENSOR HEAT SHIELD 

NUT, CRANKSHAFT OIL DEFLECTOR 

SHIM, STARTER MOTOR 

MOTOR ASSEMBLY, STARTER 

BOLT/SCREW, STARTER MOTOR 

‘STUD, STARTER MOTOR 

GASKET, OIL PAN DRAIN PLUG. 

PLUG, OIL PAN DRAIN 

BRACKET, ENGINE WIRING HARNESS: 

PLUG, ENGINE BLOCK OIL GALLERY 


Poro4s-sa1-v.AP 


Figure 4— Lower Engine Assembly - Legend 
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Figure 5 - Engine Assembly Lubrication — Left Side View 
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SECTION AA 


No1042-6418-7-8P 


Figure 6 ~ Engine Assembly Lubrication — Front View 
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SECTION C-C 


Figure 7 - Engine Assembly Lubrication - Rear Views 
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CRANKSHAFT ASSEMBLY 
MANUAL TRANSMISSION 
AUTOMATIC TRANSMISSION 
LOCATOR HOLE 

‘WEIGHT, FLYWHEEL 
FLYWHEEL ASSEMBLY 
BOLT/SCREW, FLYWHEEL 
FLYWHEEL ASSEMBLY 
BOLT/SCREW, FLYWHEEL 
PIN, FLYWHEEL LOCATOR 


Figure 8 - Flywheel Assembly 


Left Valve Rocker Arm Cover Assembly 


ts] Remove or Disconnect 
‘Left valve rocker arm cover bolts/screws (24). 


2. Left valve rocker arm cover assembly (23) and gas- 
ket (25). 


VALVE ROCKER ARMS AND PUSHROD 
ASSEMBLIES 


Figure 14 


| Remove or Disconnect 
I, Rocker arm nuts (31) and rocker arm balls (30). 
2. Rocker arms (29) and pushrod assemblies (27). 
© Place rocker arms (29), rocker arm balls (30) 
and pushrod assemblies (27) in a rack so that 
they can be reinstalled in same locations from 
which they were removed. 


3. Rocker arm ball stud (28). 


VALVE LIFTER ASSEMBLIES 
Figure 15 


Remove or Disconnect 
Valve lifter guide retainer bolts/screws (32) and 
retainer (33). 
2. Valve lifter guides (35) and valve lifter assemblies 
(36). 
© Some valve lifter assemblies (36) may be stuck 
in their bores because of gum or varnish 
deposits. These lifter assemblies (36) can be 
removed using J 3049 or J 9290-01. 


‘WATER PUMP ASSEMBLY 
Figure 16 


Remove or Disconnect 
Water pump bolts/screws (40 and 41), 


Important 


A. Keep ignition wires connected to distributor 
assembly until water pump is removed. 
B. Make sure coolant is drained. 


2, Water pump assembly (37), coupling (39) and gas- 
kets (38). 


CRANKSHIATT BALANCER ASSEMBLY AND 


Figure 17 
Tool Required: 
J 39046 Crankshaft Hub Remover/Installer 


fe] Remove or Disconnect 
Crankshaft balancer _bolts/screws 
balancer assembly (42). 
2, Crankshaft balancer hub bolt/screw (43) and 
washer (44). 
Crankshaft balancer hub (45) using J 39046. 


(46) and 


DISTRIBUTOR ASSEMBLY 
Figure 18 


f&] Remove or Disconnect 

1. Spark plug and ignition harness assemblies from 
coil assembly and spark plugs. 
© Donot remove wires from distributor assembly 

unless necessary. 

2. Distributor bolts/screws (47) and distributor 
assembly (49). 

8, Distributor driveshaft (48). 
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BOLT/SCREW, FUEL INJECTION FUEL RAIL. 


RAIL ASSEMBLY, FUEL INJECTION FUEL 
BODY ASSEMBLY, THROTTLE 
BOLT/SCREW, THROTTLE BODY 


GASKET, THROTTLE BODY 
MANIFOLD ASSEMBLY, INTAKE 


[RCO001-8ATALY. RP 


Figure 9 - Fuel Rail and Throttle Body Assemblies 


OIL PAN ASSEMBLY 


Is] Remove or Disconnect 
Oil level sensor assembly. 
© Oil level sensor assembly must be removed to 
prevent it from being damaged as oil pan 
assembly is removed. 
2. Oil pan bolts/screws, nuts and studs. 
3. Oil pan assembly, reinforcements and gasket. 


ENGINE FRONT COVER ASSEMBLY 
Figure 19 


Remove or Disconnect 
Front cover bolts/serews (52). 
2. Front cover assembly (50) and gasket (51). 


TIMING CHAIN ASSEMBLY, CRANKSHAFT 
AND CAMSHAFT SPROCKETS, AND WATER 
PUMP DRIVESHAFT ASSEMBLY 


Figures 20 and 21 


Tools Required: 
J 39243 Driven Gear Assembly Remover 
J 5825-A Crankshaft Gear Remover 


| Remove or Disconnect 
1. Camshaft sprocket bolts/screws (56). 
NOTICE: To prevent damage to piston or valve 


assemblies, do not turn the crankshaft assembly 
after the timing chain assembly has been removed. 


2. Camshaft sprocket (57) and timing chain assembly 
1). 

3. Water pump driveshaft bolts/screws (64) and drive- 
shaft assembly (63) using J 39243. 

4. Crankshaft sprocket (62) using J 5825-A. 

5. Key, ifnecessary. 


CAMSHAFT ASSEMBLY 
Figures 20, 22 and 23 


Remove or Disconnect 
Bolt/serew (66) and oil pump driveshaft assembly 
(65), 
2. Camshaft retainer bolts/screws (58) and retainer 
(59), 


NOTICE: All camshaft journals are the same 

diameter so care must be used in removing the 

camshaft assembly to avoid damage to the 

bearings. 

3. Camshaft assembly (60). 

A. Install three 5/16-18 x 4-inch bolts in camshaft 
bolt holes. 

B. Carefully rotate and pull camshaft assembly 
(60) out of bearings. 


CYLINDER HEAD ASSEMBLY 
Figure 24 


Remove or Disconnect 


T, Engine coolant air bleed pipe bolts/screws and pipe. 
Use a backup wrench on pipe fitting when 
removing bolts/screws, 
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VALVE ASSEMBLY, SECONDARY AIR INJECTION 
CHECK 


SEALER PIPE ASSEMBLY, SECONDARY AIR INJECTION 
BOLT/SCREW, SECONDARY AIR INJECTION PIPE 
ical MANIFOLD ASSEMBLY, INTAKE BOLT/SCREW, SECONDARY AIR INJECTION PIPE 


PIPE ASSEMBLY, SECONDARY AIR INJECTION 
BOLTISCREW, INTAKE MANIFOLD GASKET, SECONDARY AIR INJECTION PIPE 


STUD, INTAKE MANIFOLD 
GASKET, INTAKE MANIFOLD 


ACTOOTSAIAY-AP P1002-6A1-.8F 
Figure 10 ~ Intake Manifold Assembly Figure 11 - Secondary Air Injection Components 
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MANIFOLD ASSEMBLY, EXHAUST 19] MANIFOLD ASSEMBLY, EXHAUST 
GASKET, EXHAUST MANIFOLD 20] STUD, EXHAUST MANIFOLD 


GASKET, EXHAUST MANIFOLD. 21] BOLT/SCREW, EXHAUST MANIFOLD 
RCO00S-SATAY-RP 


Figure 12 - Exhaust Manifold Assemblies 


PUSHROD ASSEMBLY, VALVE 
STUD, VALVE ROCKER ARM BALL 
ARM, VALVE ROCKER 

BALL, VALVE ROCKER ARM 

NUT, VALVE ROCKER ARM 


Figure 14 - Valve Rocker Arms and Pushrod Assemblies 


COVER ASSEMBLY, VALVE ROCKER ARM_ 
BOLT/SCREW, VALVE ROCKER ARM COVER 
GASKET, VALVE ROCKER ARM COVER 4. Coil and bracket assembly from right cylinder head 
GROMMET, VALVE ROCKER ARM BOLT/SCREW assembly. ~ 

STUD, VALVE ROCKER ARM COVER : 


emcee OIL PUMP ASSEMBLY 


Figure 13 - Valve Rocker Arm Cover Assemblies Figure 25 
2, Cylinder head bolts/screws (81). BI Remove or Disconnect 
NOTICE: After removal, place the cylinder head 1. Oil pan baffle nuts. 
assembly on two wood blocks to prevent damage. 2. Bolt/screw (120) attaching oil pump assembly (118) 
3. Cylinder head assembly (34) and gasket (82). to rear crankshaft bearing cap. 
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3. Oil pan baffle (119), oil pump assembly (118), drive- 
shaft (89) and retainer (95). 

PISTON AND CONNECTING ROD ASSEMBLY 

Figure 26 


‘Tool Required 
J 5239 Connecting Rod Bolt Guide Set 


Remove or Disconnect 

Ring ridge. 

A. Turn crankshaft assembly (98) until piston 
assembly (103) is at bottom of its stroke. 


B. Place a cloth on top of piston assembly (103) 
C. Use a ridge reamer to remove ring ridge 
D. Turn crankshaft assembly (98) so piston 
assembly (103) is at top of its stroke. 
E. Remove cloth and cutting debris. 
ea SY aoe nranen Important 
RETAINER, VALVE LIFTER GUIDE e@ = Place matchmarks or numbers on connecting 
beara rod assemblies (104) and connecting rod caps 
LIFTER ASSEMBLY, VALVE (99). Connecting rod caps (99) must be 
assembled to their original connecting rod 
assemblies (104). 
Figure 15 - Valve Lifter Assemblies 2. Connecting rod nuts (100). 


‘SHAFT, WATER PUMP 
DRIVESHAFT ASSEMBLY, WATER PUMP 
TAB ON GASKET 

‘SEAL, WATER PUMP DRIVESHAFT 
PUMP ASSEMBLY, WATER 

GASKET, WATER PUMP 

‘COUPLING, WATER PUMP DRIVESHAFT 
BOLT/SCREW, WATER PUMP 
BOLT/SCREW, WATER PUMP 


58888 00m> 


Figure 16 - Water Pump Assembly 
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BALANCER ASSEMBLY, CRANKSHAFT 
BOLT/SCREW, CRANKSHAFT HUB 
WASHER, CRANKSHAFT HUB 

HUB, CRANKSHAFT 

BOLT/SCREW, CRANKSHAFT 
BALANCER 

WEIGHT, CRANKSHAFT 

BALANCER 


PCOO10-SATALY.AP. 


Figure 17 ~ Crankshaft Balancer Assembly and Hub 


47 BOLT/SCREW, DISTRIBUTOR 
48. DRIVESHAFT, DISTRIBUTOR 
49 DISTRIBUTOR ASSEMBLY 
CDOT Als ERP 


Figure 18 - Distributor Assembly 


Connecting rod cap (99) and bearings (101). 
© Keep bearings (101) with their or 


reused. 
© Wipe oil from bearings (101) and crankpins. 


Connecting rod assembly (104) and piston assem- 


bly (103) out of top of engine block using J 5239. 


inal 
connecting rod assembly (104) and connecting 
rod cap (99) for reassembly if they are being 


CRANKSHAFT REAR OIL SEAL HOUSING AND 
CRANKSHAFT ASSEMBLY 


Figures 27 and 28 


fe] Remove or Disconnect 

1. Crankshaft rear oil seal housing nuts (115) and 
bolts/screws (116). 

2. Crankshaft rear oil seal housing assembly (114) 
with assembled seal, and gasket (113). 

3. Crankshaft rear oil seal from crankshaft rear oil 
seal housing assembly (114). 

4. Crankshaft bearing cap bolts/screws (108) and 
studs (117). 

5. Crankshaft bearing caps (107) and rear crankshaft 
bearing cap (109). 

6. Crankshaft assembly (98). 

7. Crankshaft bearings (110 and 111) from engine 
block (67). 

8, Crankshaft bearings (110 and 111) from crankshaft 
bearing caps (107) and rear crankshaft bearing cap 
(109). 


CAMSHAFT BEARINGS 
Figures 29 and 30 


Tool Required: 
J 6098-01 Camshaft Bearing Remover/ 
Installer 


Remove or Disconnect 


1. Camshaft rear bearing hole plug. 

Inner camshaft bearings using J 6098-01. 

A. With nut and thrust washer installed to end of 
puller screw threads, index pilot in camshaft 
front bearing and install puller screw through 
pilot and bearing to be removed. 

B. Install bearing tool with shoulder toward 
bearing. Make sure that enough threads are 
engaged. 

C. Using two wrenches, hold puller screw while 
turning nut to draw bearing out of bore. 
© When bearing has been pulled from bore, 

remove bearing tool and bearing from 
puller screw. 

D. Repeat above steps for remaining inner cam- 
shaft bearings. 
® Index pilot in rear camshaft bearing to 

remove rear inner bearing. 
3. Front and rear camshaft bearings using J 6098-01. 

A. Assemble bearing tool to driver handle. 

B. Drive front and rear bearings out, toward 
center of engine block (67). 
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50 COVER ASSEMBLY, ENGINE FRONT 
51 GASKET, ENGINE FRONT COVER. 

52 BOLT/SCREW, ENGINE FRONT COVER 
74 PIN, ENGINE FRONT COVER LOCATING 


eed 


Figure 19 - Engine Front Cover Assembly 


CLEANING, INSPECTION AND REPAIR 


ENGINE BLOCK 
Figures 31 and 32 


B&B Remove or Disconnect 


I. Oil filter adapter bolts/screws (143) and washers 
(183). 

2. Oil filter adapter assembly (142) with seal (141). 

3. Front and rear oil gallery plugs. 

4, Fuel pump oil pressure switch and fitting. 

5. Starter motor assembly. 

6. Oil temperature sensor. 

7. Generator bracket bolts/screws (122 and 123). 

8. Generator, A/C and power steering bracket 


assembly (121). 


Clean 


Engine block in solvent 
Gasket surfaces. 
Coolant passages. 

Oil passages. 


Inspect. 


© For cracks in cylinder walls, coolant jacket, valve 
lifter bores and crankshaft bearing webs. 


Measure 


© Cylinder bores for taper, out-of-round, or excessive 
ring ridge at top of ring travel. Use a dial indicator. 


Compare measurements to “Specifications” in this 

section. 

- Cylinders with less than 0.025 mm (0.0010 
inch) of wear or taper may be reconditioned 
with a hone. 

— Cylinders with more than 0.025 mm (0.0010 
inch) wear or taper must be bored and honed to 
smallest oversize piston assembly that will 
permit complete resurfacing of all cylinders. 


Boring 

1. Draw a flat file across top of engine block several 
times to remove any burrs or gasket material. If 
engine block surface is not completely smooth and 
flat, boring bar may be tilted which would result in 
cylinder having an incorrect angle to crankshaft 
assembly. 

2. Measure piston assembly to be installed 11.5 mm 
(0.45 inch) from bottom of piston skirt and at right 
angles to piston pin. 

3. Bore cylinder to same diameter as piston assembly. 

4. Hone cylinder as outlined below to provide speci- 
fied clearance, 
© Follow instructions provided by manufacturer 

of boring equipment being used. 


NOTICE: Handle piston assemblies with care. 
Do not attempt to force them into the cylinder. The 
piston assemblies may be easily distorted. 


Honing 
1. Follow instructions provided by manufacturer of 
honing equipment being used. 
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TIMING MARKS 
KEYWAY 

BOLT/SCREW, CAMSHAFT SPROCKET 
‘SPROCKET, CAMSHAFT 

BOLT/SCREW, CAMSHAFT RETAINER 
RETAINER, CAMSHAFT 

(CAMSHAFT ASSEMBLY 

CHAIN ASSEMBLY, TIMING 

SPROCKET, CRANKSHAFT 

DRIVESHAFT ASSEMBLY, WATER PUMP 


BOLT/SCREW, WATER PUMP DRIVESHAFT BEARING 


RETAINER 


Figure 20 - Camshaft Assembly, Sprockets and Water Pump Driveshaft Assembly 


2. Occasionally during honing operation 

‘A. Clean cylinder bore. 

B. Measure cylinder bore for proper piston fit. 

3, Finish operation with a 45 to 65 degree crosshatch 
pattern on cylinder walls, 

Finish marks should be clean but not sharp, 
free from imbedded particles and torn or faded 
metal. 

4. Place a permanent mark on each piston assembly 
to mateh it to its proper cylinder. 


& Clean 


© Cylinder bores and block with hot water and deter- 
gent using a stiff bristle brush. Rinse thoroughly 
and dry with a clean cloth 
— Any abrasive material left in cylinder bores 
will cause rapid wear of piston rings, bearings, 
and other engine assembly parts. 


— Do not use kerosene or gasoline for cleaning. 

— After cleaning, swab cylinder bores with light 
engine oil and a clean cloth. Then wipe them 
out with a clean dry cloth. 


CRANKSHAFT BEARING FITTING 
Figure 27 


If replacing rear crankshaft bearing, check for cor- 
rect part number. Some rear crankshaft bearings are 
0.20 mm (0.008-inch) wider than standard. Crankshaft 
assembly will be identified by “0.008” stamped on rear 
counterweight. 

It is necessary to measure clearance of each crank- 
shaft bearing to determine proper sizes. Factory 
installed crankshaft bearings may not be same size for 
each journal. 
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J5825-A, 


60 CAMSHAFT ASSEMBLY 
62 SPROCKET, CRANKSHAFT 


Figure 21 - Crankshaft Sprocket Replacement 


Inspect 
© Lower half of crankshaft bearing (110 or 111). 
— If lower half is worn or damaged, both upper 
and lower half should be replaced. 
— If lower half is suitable for use, upper half will 
also be suitable for use. 


Measure 


© Crankshaft bearing clearance using gaging plastic. 
A. Place a piece of gaging plastic full width of 
crankshaft bearing (110 or 111) onto journal 
B. Measure all five bearing clearances at same 
time. 


Important 


Do not rotate crankshaft assembly (98) 
while gaging plastic is between journal and 
crankshaft bearing (110 or 111). 


65 DRIVESHAFT ASSEMBLY, OIL PUMP 
66 BOLT/SCREW, OIL PUMP DRIVESHAFT 


P00022-6438-F-AP 


Figure 22 - Oil Pump Driveshaft Assembly 


A §/16-18 x 4" BOLTS 
60 CAMSHAFT ASSEMBLY 


Figure 23 - Removing Camshaft Assembly 
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1284 371115 


‘A GASKET TAB (YELLOW SIDE UP) 
BOLT TIGHTENING SEQUENCE. 
HEAD ASSEMBLY, CYLINDER 

67 BLOCK, ENGINE 

81 BOLT/SCREW, CYLINDER HEAD 
GASKET, CYLINDER HEAD 


Figure 24 - Cylinder Head Assembly 


C. Install crankshaft bearing caps (107) and rear CRANKSHAFT ASSEMBLY 
crankshaft bearing cap (109) with arrows 
pointing toward front of engine block assembly. Figure 27 


D. Install bearing cap bolts/screws (108) and studs 
(117). =| Clean 


© Crankshaft assembly (98) in solvent and dry it with 
Al Tighten compressed air. 
© In board bolts/screws (108) and studs (117) 


on four-bolt crankshaft bearing caps to 106 Measure 

Nem (78 Ib. ft.). © Crankpins for out-of-round, taper, or undersize 
© All other bolts/screws (108) to 92 Nem with a micrometer. Refer to “Specifications” in this 

(68 Ib. ft.). section. 


© Crankshaft run-out at front and rear intermediate 
journals with a dial indicator. Support crankshaft 
front and rear journals on V-blocks. Refer to “Speci- 
fications” in this tion. 

© Replace or recondition crankshaft assembly (98) if 
measurements are outside of specifications 


E. Remove crankshaft bearing cap bolts/screws 
(108), studs (117), crankshaft bearing caps 
(107) and rear crankshaft bearing cap (109). 

F. Measure gaging plastic at its widest using scale 
provided with gaging plastic. Refer measure- 
ments to “Specifications” in this section. 


© If gaging plastic shows an irregularity in 
journal exeeeding 0,025 mm (0.0010 inch), PISTON AND CONNECTING ROD ASSEMBLY 


measure journal with a micrometer. Figures 26 and 33 through 37 
© If clearance is greater than specified, select ‘Too! Required: 
an: undersiee ‘bearing; snd re-meagare ‘J 24086-B Piston Pin Remover and Installer 


clearance. Always replace both upper and Set 
lower crankshaft bearings (110 and 111) as 


a unit. 4 
Disassemble 


© Ifclearance cannot be brought to specifica- 3 
tions using a standard undersize bearing, 1. Piston rings (106) from piston assembly (103), 


regrind crankshaft assembly (98) for use 2. Piston pin (105) from piston assembly (103) using 
with next undersize bearing. J 24086-B (Figure 33). 
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89 DRIVESHAFT, OIL PUMP 
95 RETAINER, OiL PUMP DRIVESHAFT 
118 PUMP ASSEMBLY, OIL 
119 BAFFLE, OIL PAN 

120 BOLT/SCREW, OIL PUMP 


Figure 25 - Oil Pump Assembly 


Clean 
1. Connecting rod assembly (104) in cleaning solvent. 


2. Dry connecting rod assembly (104) with com- 
pressed air. Do not wire brush any part of piston 


FLANGES OF CONNECTING RODS MUST FACE TO THE 


assembly. FRONT IN THE LEFT BANK AND TO THE REAR IN THE 
3. Varnish from piston skirts and pins with cleaning RIGHT BANK 
solvent. B ARROW TO BE ORIENTED TO FRONT OF ENGINE 


98 CRANKSHAFT ASSEMBLY 

99 CAP, CONNECTING ROD 

100 NUT, CONNECTING ROD 

101 BEARING, CONNECTING ROD 
102 BOLT/SCREW, CONNECTING ROD 
103 PISTON ASSEMBLY 

104 ROD ASSEMBLY, CONNECTING 


4, Piston ring grooves with a groove cleaner. 
5. Piston oil ring holes and slots. 


Inspect 
© Connecting rod assembly (104) for twisting, nicks 
and cracks. Replace any damaged connecting rod 


assemblies (104). PC0027-6A38-F-RP 


Figure 26 - Piston and Connecting Rod Assembly 
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BLOCK, ENGINE 
CRANKSHAFT ASSEMBLY 

CAP, CRANKSHAFT BEARING 

BOLT/SCREW, CRANKSHAFT BEARING CAP 

CAP, CRANKSHAFT BEARING 

BEARING, CRANKSHAFT 

BEARING, CRANKSHAFT 

‘STUD, CRANKSHAFT REAR OIL SEAL RETAINER 
GASKET, CRANKSHAFT REAR OIL SEAL HOUSING 
HOUSING ASSEMBLY, CRANKSHAFT REAR OIL SEAL 
NUT, CRANKSHAFT REAR OIL SEAL HOUSING 
BOLT/SCREW, CRANKSHAFT REAR OIL SEAL 
HOUSING 

STUD, CRANKSHAFT BEARING CAP 


PCTOs-SATAY.RP 


Figure 27 - Crankshaft Assembly 


@ Piston assemblies (103) for: 


Cracked ring lands, skirts, or pin bosses, 
Grooves for nicks or burrs that may cause bind- 
ing. 

Warped or worn ring lands 

Scuffed or damaged skirts. 

Eroded areas at top of piston assembly (103). 
Worn piston bores and piston pins (105). 
Replace piston assemblies (103) that are dam- 
aged or show signs of excessive wear. 


Measure 


Piston pin bore-to-piston pin clearance. 
A. 


Piston pin bores and piston pins (105) must 
be free of varnish or scuffing when being 
measured 


B. Use a micrometer to measure piston pin (105) 
and an inside micrometer to measure piston 
pin bore. 


C. If clearance is in excess of 0.025 mm (0.0010 
inch), piston assembly (103) and piston pin 
(105) should be replaced. Piston assembly (103) 
and piston pin (105) are matched and are not 
serviced separately. 


Piston compression ring end gap. 


Important 


Fit each compression ring to cylinder in which 
it will be used. 


A. Place compression ring into cylinder 
bore. 
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J6098.01 


1N0022.6A1-¥.F 


A SEAL REMOVAL NOTCHES 


114 HOUSING ASSEMBLY, CRANKSHAFT REAR OIL SEAL Figure 30,-Replacing Comehatt Front Bearing 


Pc0029-6A28-. AP 


Figure 28 - Removing Crankshaft Rear Seal 


BEARING TOOL, 
PILOT. 

PULLER SCREW 
WASHER 

NUT 

BLOCK, ENGINE 


GASKET, OIL FILTER ADAPTER 
‘SEAL, OIL FILTER ADAPTER, 
ADAPTER ASSEMBLY, OIL FILTER 
BOLT/SCREW, OIL FILTER ADAPTER 
FILTER ASSEMBLY, OIL 

WASHER, OIL FILTER ADAPTER 


Figure 29 - Removing Camshaft Inner Bearing 


B. Push compression ring into cylinder bore 
to approximately 6.5 mm (1/4 inch) 
below ring travel. Ring must be square to 
cylinder wall 

C. Measure end gap with a feeler gage. 
Refer to “Specifications” in this section 
for acceptable end gaps. ers 


D. If end gap exceeds specifications, select Figure 31 ~ Oil Filter Adapter Assembly 
another size ring set. 
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Piston ring side clearance. 
A. Roll piston ring (106) entirely around its ring 
~ groove on piston assembly (103). 

B, If any binding is caused by ring groove, dress 
groove with a fine cut file. 

C. If any binding is caused by a distorted piston 
ring (106), replace piston ring (106). 

D. Measure side clearance of piston ring (106) and 
groove with a feeler gage. For acceptable side 
clearances, refer to “Specifications” in this 
section. 

E. Ifside clearance is too small, try another piston 
ring (106). 

Piston-to-cylinder bore clearance to determine suit- 

ability of a used piston assembly (103). Measure 

piston-to-cylinder bore clearance as follows: 

‘A. Measure cylinder bore diameter at a point 
64 mm (2 1/2 inches) from top of cylinder bore 
using a bore gage. 

B. Measure piston assembly (103) 11.5 mm (0.45 
inch) from bottom of skirt at right angles to 
piston pin (105) using a caliper or micrometer. 

C. Subtract piston diameter from cylinder bore 
diameter. This will indicate piston-to-bore 
clearance 

D. Compare measurements to “Specifications” in 
this section. 


121. BRACKET ASSEMBLY, GENERATOR AND AIR 
CONDITIONING COMPRESSOR AND POWER: 
STEERING PUMP 

122. BOLT/SCREW, GENERATOR BRACKET 

123. BOLT/SCREW, GENERATOR BRACKET 


E. If clearance exceeds specifications, subtract 
size of new piston assembly from cylinder bore 
diameter previously measured. 

F._ If clearance with new piston assembly is within 
specifications, mark that piston assembly to 
cylinder to which it is to be installed. 

G. If clearance is within specifications, used 
piston assembly (103) may be reinstalled. 


53] Assemble 


‘Tool Required: 
J 24086-B Piston Pin Remover and Installer 
Set 


Important 


© When assembling piston assembly (103) and 
connecting rod assembly (104), stamped arrow 
on piston assembly (103) must point to front of 
engine block assembly while flange on connect- 
ing rod assembly must face toward front of 
piston assembly on left hand assembly and face 
toward rear of piston assembly on right hand 
assembly. Refer to Figure 26. 


NOTICE: After J 24086-B installer bottoms on 


support assembly, do not exceed 34 475 kPa (5000 
psi) or the tool may be damaged. 


PCII26-6A1-¥-AP 


Figure 32 - Generator and Air Conditioning Compressor and Power Steering Pump Bracket Assembly 
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1, Piston assembly (103) and connecting rod assembly 

(104). 

A. Lubricate piston pin holes in both piston 
assembly (103) and connecting rod assembly 
(104). 

B. Press piston pin (105) into piston assembly 
(103) and connecting rod assembly (104) using 
J 24086-B (Figure 36). 


Inspect 
or freedom of movement of piston assem- 
bly (103) on piston pin (105). 
2. Piston rings (106) onto piston assembly (103). 
© Marked side of piston rings (106) must face 
toward top of piston assembly (103). Locate 
piston ring gaps as shown in Figure 37 
A. Install oil ring spacer in groove. 
B. Hold spacer ends together and install 
lower oil ring rail with gap properly 
located. 


C. Install upper oil ring rail with gap 
properly located 

. 3 A PRESS 

D. Flex oil ring assembly to make sure rings 103 PISTON ASSEMBLY 
are free. 104 ROD ASSEMBLY, CONNECTING 

E. Install lower compression ring with gap 
properly located 

F._ Install upper compression ring with gap 
properly located 


CONNECTING ROD BEARINGS. 
Figure 26 


Connecting rod bearings are the precision insert 
type and do not use shims for adjustment. Do not file 
connecting rod assemblies or rod caps. If clearances are 
found to be excessive, a new bearing will be required. 
Service bearings are available in standard size and 
0.001 and 0,002-inch undersize for use with new and 
used standard size crankshaft assemblies, and in 0.010 
and 0.020-inch undersize for use with reconditioned 
crankshaft assemblies. 

When removing a connecting rod cap, you may find 


a 0.010-inch undersize bearing. These are used in 1te RR PetON 


manufacturing for selective fitting. 


Figure 34 — Measuring Piston Ring End Gap 


Inspect 
© Bearings (101) for excessive wear or damage. 


e If installing new bearings (101), determine 


Measure new bearing size from maximum crankpin 
T, Crankpin for out-of-round and taper with a diameter. 
micrometer. Refer measurements to “Specifica- 2, Bearing clearances using gaging plastic. 
tions” in this section. A. Place a piece of gaging plastic full width of 
© Ifnot within specifications, replace or recondi- bearing (101), (parallel to crankshaft assem- 
tion crankshaft assembly. bly) onto crankpin. 
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A FEELER GAGE 


103 PISTON ASSEMBLY 
108 RING, PISTON 


Figure 35 - Measuring Piston Ring Side Clearance 


© Plastic gage should be positioned in middle 
of bearing (101). Bearing (101) is thickest 
in center and bearing clearance must be 
measured at this location. 
B. Install connecting rod cap (99) with bearing 
(101) onto connecting rod assembly (104). 
C. Install connecting rod nuts (100). 


&) Tighten 


® Connecting rod nuts (100), evenly, to 27 
Nem (20 Ib. ft.) plus 55 degrees. 


Important SoS 

® Do not turn crankshaft assembly with ENGINE LEFT 
gaging plastic installed or accuracy of * 
measurement will be affected. 

D. Remove connecting rod nuts (100) and cap. 

EB. Measure gaging plastic at its widest using scale 
provided with gaging plastic. Refer measure- 
ments to “Specifications” in this section. 

F. If clearance is greater than specified, select an 
undersize bearing (101) and re-measure clear- 


303 PISTON ASSEMBLY 
104 ROD ASSEMBLY, CONNECTING 
105 PIN, PISTON 


Figure 36 - installing Piston Pin 


ENGINEFRONT ENGINE RIGHT 


OIL RING SPACER GAP 


ance. 
G. Ifclearance cannot be brought to specifications, 
regrind crankpin. If crankpin is already at 


(TANG IN HOLE OR SLOT WITHIN ARC) 


OIL RING RAIL GAPS 


2ND COMPRESSION RING GAP 


maximum undersize, replace crankshaft 
assembly (98). ‘TOP COMPRESSION RING GAP 
OIL PUMP ASSEMBLY iicnbivntie 
Figure 38 Figure 37 - Piston Ring Gap Locations 
Disassemble 2. Driven gear (86), drive gear (94), and driveshaft 
T. Oil pump cover bolts/screws (97) and pump cover (89) and retainer (95) from housing assembly (87). 
(96). 3. Oil pressure relief valve pin (90), relief valve (92), 


© Matchmark gear teeth for reassembly. spring (91) and plug (93) 
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GEAR, OIL PUMP DRIVEN 

HOUSING ASSEMBLY, OIL PUMP 

‘SCREEN ASSEMBLY, OIL PUMP 
DRIVESHAFT, OIL PUMP 

PIN, OIL PRESSURE RELIEF VALVE SPRING SEAT 
SPRING, OIL PRESSURE RELIEF VALVE 
VALVE, OIL. PRESSURE RELIEF 

PLUG, OiL PRESSURE RELIEF VALVE BORE 
GEAR, OIL PUMP DRIVE 

RETAINER, OIL PUMP DRIVESHAFT 
COVER, OIL PUMP 

BOLT/SCREW, OIL PUMP COVER 


Figure 38 - Oil Pump Components 


4, Screen assembly (88) from housing assembly (87), 
if replacement is necessary. 
© Mount housing assembly (87) in a softjaw vise 
and extract screen assembly (88). 
© Screen assembly (88) is serviced as a unit. Do 
not disturb pipe on screen. 


Clean 


1. All parts in cleaning solvent. 
2. Dry parts with compressed air, 


Inspect 

@ Housing assembly (87) and cover (96) for cracks, 
scoring, casting imperfections, and damaged 
threads. 

© Drive gear shaft. If loose in housing assembly (87), 

replace oil pump. 


Figure 39 - Compressing Valve Spring 


NOTE: DO NOT ALLOW WIRE 
WHEEL TO CONTACT CYLINDER 
HEAD DECK. USE ONLY ON 
COMBUSTION CHAMBER SURFACE. 


34 HEAD ASSEMBLY, CYLINDER 


Figure 40 - Cleaning Combustion Chamber 


@ Pressure relief valve (92) for scoring and sticking. 
~ Burrs may be removed with a fine oil stone. 

© Relief valve spring (91) for loss of tension. 

¢ Screen assembly (88) for broken wire mesh or 
screen, or looseness. 
- If pipe is loose or has been removed from 

screen, screen assembly (88) must be replaced. 

© Gears for chipping, galling, and wear. 

e Drive gear (94) and driveshaft (89) for looseness 
and wear, 


Important 


© If wear is noted, replace entire pump assembly. 
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Assemble 


‘Tool Required: 
J 21882 Oil Suction Pipe Installer 


NOTICE: 


section. 


Important 


© Be careful not to twist, shear, or collapse screen 
assembly while installing it to oil pump assem- 
bly. 

A new screen assembly (88), if previously dis- 

assembled, to housing assembly (87). 

A. Mount housing assembly (87) in a soft-jaw vise. 

B. Apply sealer to end of pipe. 

C. ‘Tap pipe into place using J 21882 and a plastic- 
faced hammer. 

Relief valve (92), spring (91), plug (93) and pin (90). 

Drive gear (94), driveshaft (89) and retainer (95) to 

housing assembly (87). 

Driven gear (86) to housing assembly (87) with 

smooth side of gear toward pump cover (96) 

Pump cover (96). 

Oil pump cover bolts/screws (97). 


Al Tighten 


© Oil pump cover bolts/screws (97) to 9 Nem (80 
Ib. in.). 


See “Notice” on page 6A1B-1 of this 


Inspect 


For smoothness of operation by turning pump 
driveshaft (89) by hand. 


CYLINDER HEAD ASSEMBLY 
Figures 24 and 39 through 45 


1; 
2. 
3. 
4. 
5. 
6. 


Tools Required: 
J 8001 Dial Indicator Set 
J 9666 Valve Spring Tester 
J 8062 Valve Spring Compressor 
J 8358 Carbon Removing Brush 
J8101 Valve Guide Cleaner 


isassemble 

‘Spark plugs from cylinder head assembly. 
Compress valve springs (69) using J 8062. 
Valve stem keys (72). 

Cap (70) from valve. 

Valve spring (69). 

Valve seal (73). 


a 


8. 


34 HEAD ASSEMBLY, CYLINDER 


Figure 41 - Cleaning Valve Guide 


‘A TORQUE WRENCH 
69. SPRING, VALVE 


Figure 42 - Checking Valve Spring Tension 


Valve. 

© Place valves in a rack in proper sequence so 
they can be assembled in their original order. 

Shim (76). 


Clean 


1 


2. 


3. 


s 


Carbon from combustion chambers and valve parts 
using J 8358. 

Valve guides using J 8101 (Figure 41). 

Carbon and sludge from pushrod assemblies and 
rocker arms, 

Valve stems and heads on a buffing wheel. 
Cylinder head assembly and engine block gasket 
surfaces. 

Bolt/screw hole threads in cylinder head assembly 
(4) and engine block. 
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Inspect 


Cylinder head assembly (34) for cracks in exhaust 
ports, combustion chambers, or external cracks to 
water chamber. 

2, Valves for burned heads, cracked faces, or damaged 
stems. 

3. Valve springs (69) for squareness. 


Measure 
T, Valve spring tension using J 9666 (Figure 42). 

© If spring tension is less than 360 N (81 Ib.) at 

45.2 mm (1.78 inch), replace spring. 
2, Valve stem-to-bore clearance. 

A. Excessive valve stem-to-bore clearance will 
cause excessive oil consumption and may cause 
a valve to break. Insufficient clearance will 
result in noisy and sticky functioning of valve 
and disturb engine assembly smoothness. 

B. Clamp J 8001 on exhaust port side of cylinder 
head assembly. 

C. Locate indicator so movement of valve stem 
from side to side (crosswise to cylinder head 
assembly) will cause a direct movement of indi- 
cator stem. Indicator stem must contact side of 
valve stem just above valve guide. 

D. Drop valve head about 1.6 mm (1/16 inch) off 
valve seat. 

E. Move stem of valve from side to side using light 
pressure to obtain a clearance reading. If clear- 
ance exceeds specifications, it will be necessary 
to ream valve guides for oversize valves. Refer 
to “Specifications” in this section. 

F. Service valves are available in standard, 0.003, 

0.015, 0.030 inch oversize. 


Recondition 
1. Valves with oversize stems are available as out- 
lined above. Ream valve guide bores for oversize 
valves as necessary. 
2. Reconditioning valve seats is very important. Valve 
seat reconditioning must be done after reaming 
valve guide bores or installing new valve guides. 
© Seating of valves must be perfect for engine 
assembly to deliver optimum power and 
performance. 

© Another important factor is cooling of valve 
heads. Good contact between each valve and its 
seat in cylinder head assembly is necessary to 
insure that heat in valve head will be properly 
carried away. 

© Several different types of equipment are avail- 
able for reconditioning valve seats. Recommen- 
dations of manufacturer of equipment being 
used should be carefully followed to attain 
proper results. 


‘A’ STEM, VALVE 
8 GUIDE, VALVE 


‘SPRING, VALVE 
CAP, VALVE SPRING 
VALVE, INTAKE 

KEY, VALVE STEM 
SEAL, VALVE STEM OIL 
SHIM, VALVE SPRING 


Figure 44 - Valve Assembly (Intake Shown, Exhaust 
Similar) 

© Regardless of what type of equipment is used, 
it is essential that valve guide bores be free 
from carbon or dirt to ensure proper centering 
of pilot in guide. Valve seats should be concen- 
tric to within 0.05 mm (0,002 inch) total indi- 
cator reading. 
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A SCALE 
69 SPRING, VALVE 


Figure 45 - Measuring Valve Spring Installation Height 


Valves that are pitted can be refaced to proper 
angle, insuring correct relation between head and 
stem, on a valve refacing mechanism. Valve stems 
which show excessive wear, or valves that are 
warped excessively should be replaced. If edge of 
valve head is less than 0.79 mm (1/32 inch) thick 
after grinding, replace valve. 
© Several different types of equipment are avail- 
able for refacing valves. Recommendation of 
manufacturer of equipment being used should 
be carefully followed to attain proper results. 


Assemble 
I, Shim (76) to cylinder head assembly. 
2. Valve into proper port. 
3. Valve seal (73) and seat seal (73) against shim (76). 
4. Valve spring (69). 
5. Cap (70) on valve stem. 
6. Compress valve spring (69) using J 8062 (Figure 
7. Valve stem keys (72). 
A. Use grease to hold keys (72) in place while dis- 
connecting J 8062. 
B. Make sure keys (72) seat properly in upper 
groove of valve stem. 
C. Tap end of stem with a plastic-faced hammer to 
seat keys (72), if necessary. 
8. Remaining valves. 


Measure 


© Valve spring installed height from valve spring 
seat to top of cap (Figure 45). 

Ifinstalled height exceeds 45.2 mm (1.78 inch), 

install a valve spring seat shim approximately 

1.6 mm (1/16 inch) thick. 


Do not shim a valve spring to obtain a less than 
specified installed height. 


CAMSHAFT ASSEMBLY 
Figures 46 and 47 


‘Tool Required 
J 7872 Magnetic Base Indicator Set 


Measure 


Camshatt journals with a micrometer. 

© If journals are more than 0.025 mm (0.0010 
inch) out-of-round, replace with a new cam- 
shaft assembly. 

2. Camshaft runout using J 7872. 

© Mount camshaft assembly in V-blocks or 
between centers. Using J 7872, check inter- 
mediate camshaft journal. If runout exceeds 
0.038 mm (0.0015 inch) camshaft assembly is 
excessively bent and should be replaced. 


1. 


TIMING CHAIN ASSEMBLY, CRANKSHAFT 
AND CAMSHAFT SPROCKETS, AND WATER 
PUMP DRIVESHAFT ASSEMBLY 


Figures 20 and 21 


Inspect 


© Camshaft and crankshaft sprockets (57 and 62) 
and water pump driveshaft assembly (63) for wear. 

© One edge of teeth worn or teeth no longer con- 
centric. 

© Valley between teeth worn. 

© Key and crankshaft keyway for wear. 

© Timing chain assembly for binding. 


ENGINE FRONT COVER ASSEMBLY 
Figure 19 


Tools Required: 
J 35468 Front Cover Aligner and Oil Seal 
Installer 
J 39090 Distributor Driveshaft Front Cover 
Seal Installer 
J 39088 Driven Gear Shaft Front Cover Seal 
Installer 


Clean 


@ Front cover assembly and engine block gasket 
surfaces. 


Inspect 


Front cover assembly (50) for damage to seals or 
gasket surface. 
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s7872 


[A] cAmsHarT JOURNALS 


KCO0266A3.ERP 
Figure 47 - Measuring Camshaft Runout 


ENGINE FRONT COVER OIL SEALS 


Remove or Disconnect 


© Front cover oil seals for crankshaft assembly, 
distributor shaft and water pump driveshaft 
assembly. 


| Install or Connect 

1. Crankshaft seal using J 35468. 

2. Distributor driveshaft seal using J 39090. 
3. Water pump driveshaft seal using J 39088. 


OIL PAN ASSEMBLY 


=] Clean 


e jl pan assembly in solvent. Remove all sludge and 
varnish. 
© Gasket surfaces. 


Inspect 

Gasket flanges for bending or damage. 

© Oil pan assembly for rock damage or cracks. 
© Oil pan baffle for lack of fit. 

© Drain plug threads for stripping 


‘WATER PUMP ASSEMBLY 
Figure 16 
‘Tool Required: 


J 39089 Driven Gear/Water Pump Shaft Seal 
Installer 


B Clean 


Water pump assembly (37) and engine block gasket 
surfaces. 


Inspect 


© O-ring seals on water pump driveshaft assembly 
and water pump shaft. Replace seals, if necessary, 
using J 39089. 


VALVE LIFTER ASSEMBLIES 
Figure 15 


Inspect 

Lifter body for wear and scuffing. Also inspect bore 
in engine block for scuffing. 

© Lifter roller for: 

Binding or roughness. 

Excessive looseness in roller bearings. 

Flat spots. 

Pitting. 


Lifter pushrod seat and pushrod end for wear or 
scoring. 


VALVE ROCKER ARMS AND PUSHROD 
ASSEMBLIES 


Figure 14 and 15 


Inspect 

Rocker arms (29) and balls (30) at their mating 

surfaces. These surfaces should be smooth and free 

of scoring or other damage. 

© Rocker arm pushrod sockets and valve stem 
mating surfaces. These surfaces should be smooth 
with no scoring or exceptional wear. 

© Pushrod assemblies (27) for scored ends or bends. 
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VALVE ROCKER ARM COVER ASSEMBLIES 
Figure 13 


Clean 


Valve rocker arm cover and cylinder head gasket 
surfaces. 


© Gasket flanges for damage. 
© Rubber grommets for deterioration. 


INTAKE MANIFOLD ASSEMBLY 

Figure 10 

Clean 

© Intake manifold bolts/screws (8) and studs (9). 


© Cylinder head assembly, engine block and intake 
manifold sealing surfaces. 


ASSEMBLY 


ENGINE BLOCK 
Figures 31 and 32 


Install or Connect 
NOTICE: 


section. 
1. Front and rear oil gallery plugs. 


Al Tighten 


@ Rear engine block oil gallery plugs to 24 Nem 
(18 Ib. ft.). 


See “Notice” on page 6A1B-1 of this 


Inspect 
i] filter adapter bypass valve and spring for 
operation. 
For cracked or broken bypass valve. 
- Oil filter adapter and bypass valve assem- 
bly must be replaced as a unit. 
2. Oil filter adapter assembly (142) with new seal 
(141), 
3. Oil filter adapter bolts/screws (143) and washers 
(153). 


Al Tighten 

© Oil filter adapter bolts/screws (143) to 23 Nem 
(17 Ib, ft.). 

Oil filter assembly (144). 

5. Oil pressure sensor, switch and fittings. 

6. Oil temperature sensor. 


co 


7. Knock sensor assemblies. 
. Starter motor assembly and bolts/screws. 

9. Generator, A/C and power steering bracket assem- 
bly (121) and bolts/screws (122 and 123). 


Tighten 

© Oil temperature sensor to 12 Nem (108 Ib. in.) 

© Knock sensor assemblies to 19 Nem (14 Ib. ft.). 

Starter motor bolts/screws to 46 Nem (34 Ib. ft.). 

© Oil pressure fittings to 12 Nem (106 Ib. in.) plus 
necessary alignment. 

© Oil pressure sensor and switch to 12 Nem 
(108 Ib. in.). 

© Generator bracket bolts/screws (122 and 123) 

to 34 Nem (25 Ib. ft.) 


CAMSHAFT BEARINGS 
Figures 29, 30 and 48 


‘Tool Required 
J 6098-01 Camshaft Bearing Remover/Installer 
Outer front and rear camshaft bearings must be 
installed first. These bearings serve as guides for tool 
pilot, and help center inner bearings during installa- 
tion process. 


Install or Connect 


Important 

© Align camshaft bearing oil holes properly 
during installation, 

- Number one (front) camshaft bearing oil 
holes must be positioned so that they are at 
1 o'clock and 5 o'clock positions. 

— Number two through number four inner 
camshaft bearing oil holes must be posi- 
tioned at 5 o'clock toward left side of engine 
block and even with bottom of cylinder 
bore. 

- Number five (rear) camshaft bearing oil 
hole must be positioned at 12 o'clock. 

1. Front and rear camshaft bearings using J 6098-01. 

A. Assemble bearing tool to driver handle. 

B. Align oil holes as outlined above. 

C. Drive front and rear bearings in, toward center 
of engine block. 

2. Inner camshaft bearings using J 6098-01. 

A. With nut and thrust washer assembled to end 
of puller screw threads, index pilot in camshaft 
front bearing and install puller screw through 
pilot. 

B, Index camshaft bearing in bore, aligning oil 

hole as outlined above. 
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8.733 mm 
(132") 


67 BLOCK, ENGINE 
68. PLUG, CAMSHAFT REAR BEARING HOLE 


PC0048-6430-F-AP 


Figure 48 - Camshaft Rear Bearing Hole Plug 


C. Install puller screw through bearing bore and 
bearing to be installed and assemble bearing 
tool to puller screw with shoulder toward bear- 
ing. Make sure that enough threads are 
engaged. 

D. Using two wrenches, hold puller screw while 
turning nut to draw bearing into bore. 
© When bearing has been pulled into bore, 

remove bearing tool and puller screw and 
check alignment of bearing oil hole to bore 
oil hole, 

E. Repeat above steps for remaining inner cam- 
shaft bearings 
© Index pilot in rear camshaft bearing to 

install rear inner bearing. 
3. New camshaft rear bearing hole plug (68). 

A. Coat plug outside diameter with GM P/N 
1052080 sealant, or equivalent. 

B. Install camshaft rear bearing hole plug (68) as 
shown in Figure 48 


CRANKSHAFT ASSEMBLY 
Figure 27 


Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section. 


1. Crankshaft bearings (110 and 111) into engine 
block (67) and crankshaft bearing caps (107) and 
rear crankshaft bearing cap (109). 
© Coat crankshaft bearings (110 and 111) with 

oil. 

2. Crankshaft assembly (98). 

3. Crankshaft bearing caps (107) and rear crankshaft 
bearing cap (109) with assembled crankshaft bear- 
ings (110 and 111) with arrows pointing toward 
front of engine block. 

4. Crankshaft bearing cap bolts (108) and studs (117). 
© With crankshaft assembly (98), crankshaft 

bearings (110 and 111) and crankshaft bearing 
caps (107) and rear crankshaft bearing cap 
(109) installed and bolts/screws (108) and studs 
(117) started, thrust. crankshaft assembly (98) 
rearward to set and align bearing caps (107 
and 109). Then thrust crankshaft assembly 
forward to align rear faces of rear crankshaft 
bearings (111). 


al Tighten 


© In board bolts/screws (108) and studs (117) on 
four-bolt crankshaft bearing caps to 106 Nem 
(78 Ib. ft.). 

© All other bolts/serews (108) to 92 Nem (68 Ib, 
ft.). 


Measure 


© Crankshaft end play using a dial indicator or 
feeler gage. Refer to “Specifications” in this 
section. 
— If using a feeler gage, measure between 
front of rear crankshaft bearing cap (109) 
and crankshaft thrust surface. 


CRANKSHAFT REAR OIL SEAL HOUSING 
Figure 27 

Clean 

@ Gasket surfaces. 

Install or Connect 

NOTICE: 


section. 


Important 


© Always use new crankshaft rear oil seal and 
new housing gasket (113) during installation of 
crankshaft rear oil seal housing (114). 
1. New gasket (113) and crankshaft rear oil seal 
housing (114) on studs (112), 


See “Notice” on page 6A1B-1 of this 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


6A1B-34 5.7 LITER V8 ENGINE UNIT REPAIR - VIN P 


© It is not necessary to use any type of sealant to 


hold gasket (118) in place. 


2. Crankshaft rear oil seal housing nuts (115) and 


bolts/screws (116), 


Al Tighten 


@ Crankshaft rear oil seal housing nuts (115) and 
bolts/screws (116) to 15 Nem (11 Ib, ft.), 


CRANKSHAFT REAR OIL SEAL 
Figures 27 and 49 


Tool Required: 
J 35621 Rear Main Seal Installer 


Install or Connect 
T. Coat new seal entirely with engine oil. 
2. Seal onto J 35621. 


NOTICE: Crankshaft sealing surface and cham- 
fer must be free of nicks and burrs to prevent 
damage to the lip of the seal. 

3. J 35621 onto rear of crankshaft assembly (98). 
‘Tighten screws snugly to ensure seal will be 
installed squarely over crankshaft assembly (98). 

4. Crankshaft rear oil seal to crankshaft assembly 
(98) and crankshaft rear oil seal housing (114). 
© Tighten wing nut on J 35621 until it bottoms. 

5. Remove J 35621 from crankshaft rear seal housing 
(114). 


PISTON AND CONNECTING ROD ASSEMBLY 
Figures 26 and 50 


bd Install or Connect 

‘Tool Required: 
J 8037 Piston Ring Compressor 
J 5239 Connecting Rod Bolt Guide Set 

1. Coat piston assembly (103), piston rings, cylinder 
bore, and bearing surfaces with engine oil. 

2. Piston assembly (103) with stamped arrow facing 
forward into its matched bore using J 8037 and 
J.5239 and lightly tapping top of piston assembly 
(108) with wooden hammer handle. 
© Hold J 8037 firmly against engine block until 

all piston rings have entered cylinder bore. 
@ Guide connecting rod using J 5239. 
3. Remove J 5239. 


Figure 50 — Installing Piston Assembly 


CONNECTING ROD BEARINGS 
Figure 26 


Fd Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section. 

1, Coat inside surface of bearings (101) with engine 
oil. 


Important 

When assembled, flanges on connecting rod 
assembly and cap should face to front in left 
bank and to rear in right bank. 

2. Connecting rod cap (99) and bearings (101). 

3. Connecting rod nuts (100). 


Al Tighten 


Connecting rod nuts (100), evenly, to 27 Nem 
(20 Ib. ft.) plus 55 degrees. 
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Measure 


When all connecting rod bearings (101) have been 
installed, tap each connecting rod assembly lightly 
parallel to crankpin to make sure they have clear- 
ance 

2. Side clearance between connecting rod caps (99) 
using a feeler gage, or dial indicator. 

* Rod side clearance should be 0.16 to 0.35 mm 

(0.006 to 0.014 inch), 


OIL PUMP ASSEMBLY 
Figure 25 


Install or Connect 


NOTICE: 
section. 

1. Oil pump assembly (118), and driveshaft (89). 
© Align slot on end of driveshaft (89) with drive 

tang on oil pump shaft. 

2. Oil pan baffle (119). 

8. Bolt/screw (120) attaching oil pump assembly (118) 
to rear crankshaft bearing cap. 

4. Oil pan baffle nuts 


al Tighten 


Oil pump bolt/screw (120) to 88 Nem (65 Ib. ft.). 
@ Oil pan baffle nuts to 34 Nem (25 Ib. ft.). 


See “Notice” on page 6A1B-1 of this 


CYLINDER HEAD ASSEMBLY 
Figures 24 and 51 


ba Install or Connect 
NOTICE: 


section. 
1. New cylinder head gasket (82). 
2. Gasket (82) over locating pins, with yellow side of 
tab on outboard side facing up. 
3. Cylinder head assembly (34) over locating pins and 
gasket (82). 
© Coat threads of cylinder head bolts/screws (81) 
with sealing compound, (GM P/N 1052080 or 
equivalent). 
4. Cylinder head bolts/screws (81) finger tight. 


al Tighten 
© Cylinder head bolts/screws (81) in sequence 
and in three passes to 91 Nem (67 Ib. ft.) 


(Figure 5). 


See “Notice” on page 6A1B-1 of this 


5. Spark plugs. 
6. Engine coolant air bleed pipe and bolts/screws. 
© Use a backup wrench on pipe fittings when 
installing bolts/screws. 


Al Tighten 

© Engine coolant air bleed pipe bolts/screws to 
41 Nem (30 lb. ft.), 

© Spark plugs to 15 Nem (11 Ib. ft.). 


CAMSHAFT ASSEMBLY 
Figures 20, 21 and 22 


When installing a new camshaft assembly coat 
camshaft lobes and journals with engine oil. 

When installing new camshaft assembly inspect all 
valve lifter assemblies and replace as necessary to 
ensure durability of camshaft lobes and lifter rollers. 


Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section. 

1. Camshaft assembly (60). 

2. Camshaft retainer (59) and camshaft retainer 
bolts/screws (58). 


al Tighten ¥ 
© Camshaft retainer bolts/screws (58) to 12 Nem 
(108 Ib. in.). 
3. Oil pump driveshaft assembly (65) and bolt/screw 
(66). 
© Bolt/screw hole “ear” must be seated on boss 
before tightening bolt/screw. 


Al Tighten 


© Bolt/screw (66) to 18 Nem (13 Ib. ft.). 


Nc1022-6418-¥.9» 


Figure 51 - Cylinder Head Tightening Sequence 
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TIMING CHAIN ASSEMBLY, CRANKSHAFT 
AND CAMSHAFT SPROCKETS, AND WATER 
PUMP DRIVESHAFT ASSEMBLY 


Figures 20 and 21 


‘Tools Required: 
J 5590 Crankshaft Gear Installer 
J 39089 Driven Gear/Water Pump Shaft Seal 
Installer 
J 39092 Driven Gear Assembly Installer 


ir} Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section. 

1. Key, if previously removed. 

Crankshaft sprocket (62) using J 5590. 

3. Water pump driveshaft assembly (63) using 
3.39092. 

4, Water pump driveshaft bearing retainer bolts/ 
screws (64). 


Al Tighten 


© Water pump driveshaft bearing retainer bolts/ 
screws (64) to 12 Nem (108 Ib. in.). 
5. Camshaft sprocket (57) and timing chain assembly 
(61). 
© Gears must mesh, or damage to camshaft 
retainer could occur. 
6, Camshaft sprocket bolts/screws (56). 
¢ Make sure that camshaft and crankshaft 
timing marks align as shown in Figure 20. 


Al Tighten 


© Camshaft sprocket bolts/screws (56) to 28 Nem 
(21 Ib. ft.). 
7. New O-ring seal to water pump driveshaft assem- 
bly (63) using J 39089. 


w 


ENGINE FRONT COVER ASSEMBLY 
Figure 19 


Tool Required: 
J 39087 Driven Gear Shaft Front Cover Seal 
Protector 


bd Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section. 


NOTICE: Be careful not to damage seal when 
installing front cover assembly over water pump 
driveshaft assembly. 


1. Gasket (51) and front cover assembly (50) using 
J. 39087 on water pump driveshaft assembly. 
2. Front cover bolts/screws (52). 


By tighten 


© Front cover bolts/screws (52) to 11 Nem 
(100 Ib. in.). 


DISTRIBUTOR ASSEMBLY 
Figure 18 


Important 


Distributor driveshaft (48) has a keyway (missing 
spline) on both ends that positively locates distrib- 
utor assembly (49) to camshaft sprocket. 

© Install distributor driveshaft (48) to camshaft 
sprocket. Rotate crankshaft assembly until keyway 
on driveshaft distributor end is near 12 o'clock 
position, Remove distributor driveshaft (48), install 
in distributor assembly (49) and turn until keyway 
on camshaft sprocket end is in same position 
(12 o'clock) when crankshaft assembly was turned. 
This will help make installation of distributor 
assembly (49) easier. 


Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section, 
1. Distributor assembly (49) and distributor drive- 
shaft (48) 
© Before torquing bolts/screws, make sure dis- 
tributor assembly is properly seated. If it is 
difficult to seat, check shaft alignment. 
2. Distributor bolts/screws (47) 


al Tighten 


© Distributor bolts/screws (47) to 12 Nem 
(106 Ib. in.) 
3. Spark plug and ignition harness assemblies to 
distributor assembly (49) if removed. 


OIL PAN ASSEMBLY 
Figures 52 and 53 


by Install or Connect 
‘Apply a small amount of sealer, GM P/N 1052914 or 
equivalent, to front cover assembly and engine 
block junction and to rear seal housing and engine 
block junction. Apply sealer 25 mm (1 inch) in 
either direction of radius cavity of junctions. See 
Figure 52 

2. Oilpan gasket (55), oil pan assembly (54) and rein- 
forcements (53). 
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A SEALER 

53 REINFORCEMENT, OIL PAN 
54 PAN ASSEMBLY, OIL 

55 GASKET, OIL PAN 


Figure 52 - Oil Pan Sealer 


3. Oil pan nuts (85), bolts/screws (84) and studs (83). 


Al Tighten 


Corner bolts/screws (84) or stud (83), and nuts 
(85) to 20 Nem (15 Ib. ft.). 

@ Remainder of bolts/screws (84) and studs (83) 
to 11 Nem (100 Ib. in.). 


4. Oil level sensor assembly (178). 


al Tighten 


© Oil level sensor assembly (178) to 35 Nem 
(26 Ib. ft.). 


CRANKSHAFT BALANCER ASSEMBLY AND 
HUB 


Figure 17 


Tool Required: 
J 39046 Crankshaft Hub Remover/Installer 


FA Install or Connect 
NOTICE: 


section. 
1. Crankshaft hub (45) must be installed by following 
procedure: 


A. Set number 1 piston assembly to top dead 
center. 
B. Install crankshaft hub with cast arrow on hub 
in 12 o'clock position. 
2. Crankshaft hub (45) using J 39046. 
3, Crankshaft hub washer (44) and bolt/screw (43). 


See “Notice” on page 6A1B-1 of this 


4, Crankshaft balancer assembly (42) and bolts/ 
screws (46). 


Important 


© If crankshaft balancer assembly is replaced, 
new balancer weights of same size must be 
installed on new balancer assembly in same 
location as old balancer assembly. 

A. Measure depth of empty balancer weight 
hole. Record measurement. 

B. Drive weights in old balancer to bottom 
of hole then measure depth of hole. 
Record measurement. 

C. Subtract measurement of hole with 
weight from measurement of empty hole. 
Difference will be the length of the 
balancer weight that must be installed in 
the new balancer assembly in the same 
location. 


al Tighten 


¢ Crankshaft balancer hub bolt/screws (43) to 
102 Nem (75 Ib. ft.).. 
© Crankshaft balancer bolts/screws (46) to 81 
Nem (60 Ib. ft). 
WATER PUMP ASSEMBLY 
Figure 16 


Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section. 
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1. Coupling (39) to water pump shaft with groove on 
coupling toward engine block. 
© Apply a light coat of grease to O-ring seals and 

grease to coupling. 

2, Position water pump assembly (87) and gaskets 
(38), with tabs straight up, to engine block and 
rotate coupling (39), if necessary, to align it to 
water pump driveshaft splines and then seat water 
pump assembly (37). 

3. Water pump bolts/screws (40 and 41). 


al Tighten 


© Water pump bolts/screws (40 and 41) to 41 Nem 
(30 Ib. ft.) 


VALVE LIFTER ASSEMBLIES 
Figure 15 


Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section. 


1, Coat valve lifter rollers with prelube, GM P/N 
1052365 or equivalent. 

2. Valve lifter assemblies (36) in same location from 
which they were removed. 

3. Valve lifter guides (35), retainer (33) and bolts/ 
screws (32). 


al Tighten 


@ Valve lifter guide retainer bolts/screws (32) to 
20 Nem (15 Ib. ft.). 


VALVE ROCKER ARM BALL STUDS 


Figure 14 


Fa Install or Connect 


AUTO TRANSMISSION NOTICE: See “Notice” on page 6A1B-1 of this 


MANUAL TRANSMISSION section. 
REINFORCEMENT, OIL PAN 1. Apply sealer, GM P/N 1052080 or equivalent, to 
eit ie threads of new rocker arm ball stud. 
‘STUD, OIL PAN 2. Rocker arm ball stud (28). 
BOLT/SCREW, OIL PAN 
NUT, OIL PAN 
SENSOR ASSEMBLY, ENGINE OIL LEVEL al Tighten 
e Valve rocker arm ball stud (28) to 68 Nem (50 
Ib. ft). 


PCITISAAIAY-AP 
Figure 53 - Oil Pan Assembly 
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VALVE ROCKER ARMS AND PUSHROD 
ASSEMBLIES 


Figures 14 and 54 


Tool Required: 
J 8520 Cam Lobe Lift Indicator 


Install or Connect 

1. Coat rocker arm and rocker arm ball bearing sur- 
faces with prelube, GM P/N 1052365 or equivalent, 
when installing. Install these components and 
pushrod assemblies (27) in locations from which 
they were removed. 

2. Pushrod assemblies (27). Make sure pushrod 
assemblies (27) seat in lifter sockets. 


Measure 
@ Camshaft lobe lift. 

A. Position J 8520 with ball socket adapter 
on pushrod assembly. Make sure pushrod 
assembly is in lifter socket. 

B. Rotate crankshaft assembly slowly 
indirection of rotation until lifter roller 
is on heel of cam lobe. At this point, 
pushrod assembly will be in its lowest 
position. 

C. Set J 8520 on zero. 

D. Rotate crankshaft assembly slowly until 
pushrod assembly is in’ fully ‘raised 
position. 

E, Compare total lift shown on J 8520 with 
specifications. Refer to “Specifications” 
in this section, 

F, Remove J 8520. 

3. Rocker arms (29). 
4. Rocker arm balls (30) and nuts (31). 


Adjust 
© Rocker arm nuts until all lash is eliminated. 

A. Turn crankshaft assembly until cast arrow on 
crankshaft balancer hub is in 12 o'clock posi- 
tion and number 1 cylinder is in firing position 
(top dead center). 
© Watch number 1 cylinder valves as crank- 

shaft balancer hub arrow approaches 12 
o'clock position. If a valve moves as arrow 
moves to position, engine assembly is in 
number 6 cylinder firing position. Crank- 
shaft assembly must then be turned one 
more time to reach number 1 cylinder 
firing position. 

B. With engine assembly in number 1 cylinder fir- 

ing position, following valves can be adjusted: 

Exhaust 1, 3, 4, 8 

Intake 1, 2, 5, 7 
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Figure 54 - Measuring Camshaft Lobe Lift 


C. Back off rocker arm nut (31) until lash is felt in 
pushrod assembly (27), Then tighten rocker 
arm nut (31) until all lash is removed. Zero lash 
can be felt by rotating pushrod assembly (27) 
between thumb and forefinger until there is no 
free play but pushrod assembly (27) rotates 
with slight resistance. 

D. When all free play has been removed, tighten 
rocker arm nut (31) one additional turn (360 
degrees). 

EB. ‘Turn crankshaft assembly one revolution until 
hub arrow is again at 12 o'clock position. This is 
number 6 cylinder firing position. Following 
valves can now be adjusted: 

Exhaust 2, 5, 6,7 
Intake 3, 4, 6,8 


VALVE ROCKER ARM COVER ASSEMBLIES 


Figure 13 
Right Valve Rocker Arm Cover Assembly 


Install or Connect 


NOTICE: See “Notice” on page 6A1B-1 of this 
section. 

1. Gasket (25) and valve rocker arm cover assembly 
(23). 

2. Valve rocker arm cover bolts/screws (24). 


al Tighten 


Valve rocker arm cover bolts/screws (24) to 
11. Nem (100 lb. in.). 
3. Crankcase vent hose. 
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Left Valve Rocker Arm Cover Assembly 


Ey Install or Connect 
Gasket. (25) and valve rocker arm cover assembly 
(23). 

2, Valve rocker arm cover bolts/screws (24) 


Al Tighten 


© Valve rocker arm cover bolts/screws (24) to 
11 Nem (100 Ib. in.). 


INTAKE MANIFOLD ASSEMBLY 
Figures 9, 10 and 55 


Install or Connect 


NOTICE: 
section 

1. Apply a 5 mm (3/16 inch) bead of RTV sealer, GM 
P/N 1052366 or equivalent, to front and rear of 
engine block. Extend bead 13 mm (1/2 inch) up 
each cylinder head assembly to seal and retain 
gaskets. 

2. Intake manifold assembly (6) with new gaskets 
(10). 

3. Intake manifold bolts/screws (8) and studs (9) 


al Tighten 


Intake manifold bolts/screws (8) and studs (9) 

ina first pass to 8 Nem (71 Jb. in.) in sequence 

as shown in Figure 55. Tighten in sequence ina 

second pass to final specifications of 48 Nem (35 
Ib. ft.). 

4, Throttle body assembly (3), gasket (5) and bolts 
screws (4). 


Al Tighten 


© Throttle body bolts/screws (4) to 26 Nem 
(19 Ib. ft. 
5. Accelerator cable bracket and bolts/screws. 


iB} Tighten 


@ Accelerator control cable bracket bolts/screws 
to 10 Nem (90 Ib. in.). 
6. EGR valve assembly and bolts/screws. 
7. EGR control valve assembly and bracket bolts/ 
screws, 


See “Notice” on page 6AIB-1 of this 


Tighten 
© EGR valve bolts/screws to 22 Nem (16 Ib. ft.). 
© EGR control valve nut to 22 Nem (16 Ib. ft.). 
8. Canister purge valve assembly and bracket nut. 


6 MANIFOLD ASSEMBLY, INTAKE 


Figure 55 - Intake Manifold Bolt Tightening Sequence 


al Tighten 

Evaporative emission canister purge solenoid 

valve bracket nut to 20 Nem (15 Ib. ft.). 

9. EGR vacuum harness assembly and crankcase 
vent hoses. 

10. Fuel injectors with fuel rail assembly (2) to intake 
manifold assembly (6). 

11. Fuel pressure regulator vacuum tube assembly. 

12. Fuel rail bolts/screws (1). 


al Tighten 


© Fuel injection fuel rail bolts/screws (1) to 
20 Nem (15 Ib. ft.). 
13. Wiring harness assemblies if moved or discon- 
nected. 


EXHAUST MANIFOLD ASSEMBLIES 
Figures 11 and 12 
Right Exhaust Manifold Assembly 


Install or Connect 
NOTICE: 


section. 

1, Exhaust manifold gasket (18), manifold assembly 
(19) and heat shields. 

2. Bxhaust manifold studs (20) and bolts/screws (21). 


al Tighten 


e Exhaust manifold studs (20) and bolts/screws 
(21) to 47 Nem (36 lb. ft. 

3. Air injection pipe (12), gasket (22) and check valve 

(11) as an assembly with bolts/screws (13 and 14). 


[Ql] Tighten 


© Secondary air injection pipe fitting-to-exhaust 
manifold assembly to 34 Nem (25 Ib. ft.) 


See “Notice” on page 6A1B-1 of this 
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© Secondary air injection pipe bolt/screw (13) to 
34 Nem (25 Ib. ft). 

© Secondary air injection pipe bolts/screws (14) to 
26 Nem (19 Ib. ft.). 

4. Apply sealer, GM P/N 1052080 or equivalent 
around oil level indicator tube 18 mm (1/2 inch) 
below bead. 

5. Oil level indicator and tube to engine block. 

6. Spark plug wire harness assembly. 


Left Exhaust Manifold Assembly 


b4 Install or Connect 
NOTICE: See “Notice” on page 6A1B-1 of this 
section. 

1. Exhaust manifold gasket (17), manifold assembly 
(16) and heat shields. 

2. Exhaust manifold studs (20) and bolts/screws (21). 


Tighten 


e Exhaust manifold studs (20) and bolts/screws 
(21) to 47 Nem (35 Ib. ft.). 


» 


Spark plug wire harness assembly. 
4. Secondary air injection pipe, check valve and hose 
assembly. 


Al Tighten 


‘Secondary air injection pipe fitting-to-exhaust 
manifold assembly to 34 Nem (25 Ib. ft.). 
5. Fuel rail covers. 


FLYWHEEL ASSEMBLY 
Figure 8 


Pa Install or Connect 


1. Flywheel assembly (135 or 137) to crankshaft 
assembly. 


© = Align locator hole to pin (139). 
2. Flywheel bolts/screws (136 or 138). 


Bl Tighten 


© Flywheel bolts/screws to 100 Nem (74 Ib. ft.). 


‘SPECIFICATIONS 


FASTENER TIGHTENING SPECIFICATIONS 
Accelerator Control Cable Bracket Bolt/Screw . 
Camshaft Retainer Bolt/Screw 
Camshaft Sprocket Bolt/Screw 
Coolant Air Bleed Pipe Bolt/Serew ||! 
Connecting Rod Nut... 
Grankshaft Balancer Bolt/Screw 
Crankshaft Bearing Cap 

Inboard Bolts/Screws (on four-bolt cap) 
All Other Bolts/Screws .... 
Crankshaft Hub Bolt/Screw 
Cranksha 
Gylinder Head Bolt’Screw . 
Distributor Bolt/Scre 
EGR Control Valve Relay Soienoid Bracket Nut 
EGR Valve Bolt/Screw ..... 
Engine Block Oil Gallery Plug 
Engine Front Cover Bolt/Screw 


Evaporative Emission Canister Burge Solenoid Valve Bracket Nut 


Exhaust Manifold Stud/Bolt/Screw 
Flywheel Bolt/Screw .... ae 
Fuel Injection Fuel Rail Boit/Screw 
Generator Bracket Bolt/Screw 
Ignition Coil Bolt/Screw . 
Intake Manifold Stud/BoitfScrew 
First Pass 
Final Pass .... ff 
Knock Sensor Assembly ; 
Oil Filter Adapter Bolt/Serew | 
Oil Level Sensor Assembly ..... 
Oil Pan Assembl; 
Corner Nut/Bolt/Screw . 
Side Rail Bolt/Screw . 
Oil Pan Baffle Nut ....- 


ft Rear Oil Seal Housing Nut/Bolt/Screw 


‘163 Nem Gen 
- 15 Nem (11 


. 34 Nem (25 Ib. ft.) 


-- 8 Nem (71 Ib. in.) 
. 48 Nem (365 Ib. ft.) 
. 19 Nem (14 Ib. ft.) 
. 23 Nem (17 Ib. ft.) 
- 35 Nem (26 Ib. ft.) 


- +. 20 Nem (15 Ib. ft.) 
..- 1LNem (100 Ib. in.) 
--- 84.Nem (25 Ib. ft.) 
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Oil Pan Drain Plug ...0...2.0000eee oe 
Oil Pressure Fittings (plus necessary alignment) - 
Oil Pressure Sensor and Switch ............- 

Oil Pump-te-Crankshaft Beating Cap BoilSerew | 
Oil Pump Cover Bolt/Screw 
Oil Pump Driveshaft Bolt/Screw 
Oil Temperature Sensor Assembly 
Secondary Air Injection Pipe Bracket BoitiScrew 


. 22 Nem (16 Ib. ft.) 
+ 12.Nem (106 Ib. in.) 
+ 12 Nem (108 Ib. in.) 
pee ene : ft.) 
(80 Ib. in.) 

8 Nm (13 Ib. ft.) 
2212 Nem (108 Ib. in.) 
-- 34 Nem (25 Ib. ft.) 


Secondary Air Injection Pipe Flange Bolt/Screw ft) 
Secondary Air Injection Pipe-to-Exhaust Mansfold Assembly Fitting ft.) 
Starter Motor Assembly Bolt/Screw . ft) 
‘Throttle Body Bolt/Screw .... : : ft.) 
Valve Lifter Guide Retainer Balt/Screw | {20 Nem (15 Ib. ft.) 
Valve Rocker Arm Cover Bolt‘Screw .... 2 LL Nem (100 Ib. in.) 
Valve Rocker Arm Ball Stud . = 68 Nem (50 Ib. ft.) 
Water Pump Bolt/Screw ..... ; 111 41. Nem (30 Ib. ft.) 
Water Pump Driveshaft Retainer Bolt/Serew ..2 2.0.22 12Nem (108 Ib. in.) 


ENGINE ASSEMBLY SPECIFICATIONS (5.7L LT1) 
GENERAL 


88.39 mm (3.480") 


Compression Ratio 10.5:1 
Firing Order 65-72 
Spark Plugs 
‘Type . AC41-906 
Gap 1m (0.050") 
Torque - 15NemUl ib. ft) 


douse .0 psig) at 1,000 engine rpm 
ins kee 18.0 psig) at 2,000 engine rpm 

165.5 kPa (24.0 psig) at 4,000 engine rpm 
3 19 Nem (14 Ib. ft.) 


Oil Pressure 


Oil Filter Torque .... 
CYLINDER BORE 


Diameter ........--.6.s00 PP readies - +++. 101.618 - 101.643 mm (4.0007 - 4.0017”) 
Out-of-Round 
Production epeed 0.02 mm (0.001”) MAX. 
Service Limit ..... 0.05 mm (0.002”) MAX. 
Taper 
Production. 
Thrust Side ...... 0.012 mm (0.0005") MAX. 
Relief Side . 0.025 mm (0.0010“) MAX. 


025 mm (0.0010") MAX. 


Service Limit 


PISTON ASSEMBLY 
Piston Bore Clearance 
Production .......- 
Service Limit ... 


PISTON RINGS 
Piston Compression Ring 
Groove Clearance 
Production Top 
Production 2nd 

Service Limi 


0.025 - 0.068 mm (0.0010 - 0.0027") 
0.068 mm (0.0027") MAX. 


0.030 - 0.068 mm (0.0012 - 0.0027") 
0.038 - 0.078 mm (0.0015 - 0.0031”) 
- . 0.107 mm (0.0042") MAX. 


- 0.25 - 0.50 mm (0.010 - 0.020") 
+ 0.46 - Mesa | eee 0.026") MAX. 
. 0.88 mm (0.035) MAX. 


“* 
‘roduction Upper 
Production Lower 


Service Limit 
ae Oil Ring 
cl 
Troduction ... . 0.051 - 0.17 mm (0,002 - 0.007”) 
Service Limit 0.20 mm (0.008”) MAX. 


Ga 
Production 


- 0.25 - 0.76 mm (0.010 - 0.030") 
Service Limit oe 


- 1.65 mm (0.065") MAX. 
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PISTON PIN 
Diameter 3 eget 23.546 - 23.548 mm (0.9270 - 0.9271") 
Clearance in Piston Assembly 
Production . 0.0127 - 0.0203 mm (0.0005 - 0.0008") 


0.025 mm (0.0010") MAX. 
0.013 - 0.050 mm (0.0005 - 0.0020") Interference 


Service Limit ||| 
Fit In Connecting Rod Assembly’ | 


CRANKSHAFT ASSEMBLY 
Main Journal 
Diameter #1 ......... 
Diameter #2, #3, #4 | 
Diameter #5 ...... 


+ 62.189 - 62.212 mm (2.4484 - 2.4493”) 
. 62.182 - 62.205 mm (2.4481 - 2.4490") 
+ 62.177 - 62.120 mm (2.4479 - 2.4488”) 


Taper 
Production 0.005 mm (0.0002") MAX. 
Serviced Limit 0.025 mm (0.0010") MAX. 

Out-of-Roun 
Production 0.005 mm (0.0002”) MAX. 
Service Limit : 0.025 mm (0.0010") MAX. 


Crankshaft Bearing Clearance 
Production #1 ...... . «++ 0.020 - 0.051 mm (0.0008 - 0.0020") 
Production #2, ie W4 siazs wae se eseeee+ ++. 0.028 - 0.051 mm (0.0011 - 0.0020") 
Production #5.02....000..... ae "0.048 - 0.081 mm (0.0017 - 0.0032”) 
Service Limit #1 - . . 0,025 - 0.038 mm (0.0010 - 0.0015”) 
Service Limit #2, #5, #4 | 0,025 - 0.064 mm (0.0010 - 0.0025”) 
Service Limit #5 . 0,064 - 0.089 mm (0.0025 - 0.0035”) 

Crankshaft Assembly End Pla; ++, 0,03 - 0.17 mm (0.001 - 0.007”) 

Crankshaft Assembly Runout. 0.088 mm (0.0015”) 


CONNECTING ROD ASSEMBLY 
Connecting Rod Journal 


Diameter 53.284 - 53.334 mm (2.0978 - 2.0998") 
Taper 


OMEN 4 bts esatea dees Laven t ~ seeeseses++ 0,007 mm (0,0003") MAX. 
Service Limit . . etree ty erate teen = 0,025 mm (0.0010") MAX. 


Out-of-Round 
Production .. 0.007 mm (0.0003") MAX. 
0.025 mm (0.0010") MAX. 


Service Limit . 
Rod Bearing Clearance 
Production , 0.033 - 0.088 mm (0.0013 - 0.0035”) 
0.076 mm (0.0030") MAX. 

‘0.16 - 0.35 mm (0.006 - 0.014") 


ia rear flange) . 


Service Limit - 
Rod Side Clearance 


CAMSHAFT ASSEMBLY 
Journal Diemiotey Scare it ceceseeeseeesees 47.440 - 47,490 mm (1.8677 - 1.8697") 
End Play absapumbidectes Roa iowacess 0.11 - 0.80 mm (0.004 - 0.012") 
Lobe Lift + 6.080 min (01 002") 
Intake ..... 2 7.62 mm (0.300") 
Exhaust ... 7.80 mm (0.307) 
VALVE SYSTEM 
Lifter Assembly .. - Hydraulic 
Rocker Arm Ratio - ‘i » 1.5 
Valve Lash ........ “TYE A barn down ftom zero tach 
Face Angle... A 45° 
Seat Angle - 
Seat Runout “0108 nan (0. 002"4 MAR. 
Seat Width 
Intake . 0.76 - 1.27 mm (0.030 - 0.050”) 
Exhaust 1.52 - 2.03 mm (0.060 - 0.080") 


Stem Clearance 
Production 
Intake . - 0,028 - 0,069 mm (0.0009 - 0.0027“) 
Exhaust . « 0,023 - 0,069 mm (0.0009 - 0.0027") 
Service 
Intake ... 0.093 mm (0.0037") MAX. 
Exhaust . 0.119 mm (0.0047") MAX. 
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Valve Spring 
Free 


ngth 51.1 mm (2.01”) 
Pressure 
Closed ..... 360 - 395 N at 45.2 mm (81 - 89 Ib. at 1.78”) 
Open .. + 1121 - 1208 N at 33.1 mm (262 - 272 Ib. at 1.305”) 
Installed Height 
Intake . . 45.2 mm (1.78") 
Exhaust + 45.2 mm (1.78") 
Valve Lift 
Intake . . - 11.43 mm (0.450") 


Exhaust - 11.68 mm (0.460") 
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SPECIAL TOOLS 


1. CRANKSHAFT GEAR INSTALLER 
2. DRIVEN GEAR SHAFT FRONT COVER SEAL PROTECTOR 
CRANKSHAFT GEAR REMOVER 
4. HYDRAULIC VALVE LIFTER REMOVER (PLIER TYPE) 
DRIVEN GEARMWATER PUMP SHAFT SEAL INSTALLER, 
CAMSHAFT BEARING REMOVER AND INSTALLER. 
7. DRIVEN GEAR SHAFT FRONT COVER SEAL INSTALLER 
PISTON RING COMPRESSOR 
9. VALVE SPRING TESTER 
10. VALVE SPRING COMPRESSOR (HEAD-OFF) 
11. CONNECTING ROD BOLT GUIDE SET 
12. HYDRAUUC VALVE LIFTER REMOVER (SLIDE HAMMER 
) 
13, DRIVEN GEAR ASSEMBLY REMOVER 
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———— 
16 


& 
ae 


== 


CARBON REMOVING BRUSH 
CAM LOBE LIFT INDICATOR. 
OIL SUCTION PIPE INSTALLER 
CRANKSHAFT HUB REMOVER AND INSTALLER 
‘SPARK PLUG PORT ADAPTOR (14 mm TAPERED SEAT) 
. MAGNETIC BASE INDICATOR SET 
PISTON PIN REMOVER AND INSTALLER SET 
FRONT COVER ALIGNER AND OIL SEAL INSTALLER 
. REAR MAIN SEAL INSTALLER 
|. VALVE GUIDE CLEANER. 
. DRIVEN GEAR ASSEMBLY INSTALLER 
DISTRIBUTOR DRIVESHAFT FRONT COVER SEAL 
INSTALLER 
DIAL INDICATOR SET 
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ENGINE ON-VEHICLE SERVICE VIN J 6A2A-1 


SECTION 6A2A 


ENGINE ON-VEHICLE SERVICE 
5.7 LITER V8, RPO LT5 
VIN J 
CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). 


Refer to CAUTIONS in Section 9J under “On-Vehicle Service” and the SIR Component 
and Wiring Location view in Section 9J before performing service on or around SIR 


components or wiring. Failure to follow CAUTIONS coul 


result in possible air bag 


deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: 


When fasteners are removed, always reinstall them at the same location from which they were 


removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 


correct part number fastener is not available, a fastener of equal size and strength (or stron, 
Fasteners that are not reused, and those requiring thread locking compound will be called out. 


‘be used. 
e correct 


rr) may 


torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 


CONTENTS 
On-Vehicle Service . 6A2A-1 Left Injector Housing . . 6A2A-23 
Engine Mounts and Brackets . . 6A2A-1 Exhaust Manifolds .. 6A2A-24 
Right Engine Mount + 6A2A-1 Right Exhaust Manifold . 6A2A-24 
Left Engine Mount . 6A2A-10 Left Exhaust Manifold 6A2A-25 
Oil Level Indicator and Guide Oil Filter Housing . + 6A2A-25 
PUNE Lo feos newer ag 6A2A-10 Oil Pump Pressure 
Throttle Body Extension . 6A2A-11 Regulation Valve 6A2A-29 
Throttle Body .. 6A2A-12 Secondary Timing Chain Tensioners .. 6A2A-30 
Plenum Assembly . 6A2A-13 Right Tensioner 
Oil Pan... 6A2A-15, Left Tensioner .. 6A2A-30 
Engine Oil Cooler . 6A2A-19 Crankshaft Rear Oil Seal . 6A2A-31 
Oil Cooler Lines 6A2A-19 _Engine Assembly Replacement . 
Cylinder Case Veni 6A2A-20 Specifications 


Cylinder Case Ventilation Cover . 

Cylinder Case Ventilation Baffle 

Injector Housings ..... 
Right Injector Housing 


» 6A2A-21 


ON-VEHICLE SERVICE 


The threads of some fasteners, sensors, and fittings 
on the LTS engine require the application of thread 
locking and sealing compounds. It is important that the 
correct compounds be used to ensure that parts or 
system damage does not oceur. 


ENGINE MOUNTS AND BRACKETS 
Figure 10 

‘The hydraulic engine mounts provide isolation 
characteristics superior to conventional rigid rubber 
mounts. 

To check the condition of the mounts, inspect for 
damage to the rubber portions of the mount, fluid loss, 
or damage to the mounting stud. 


Sealant Application . 
Engine Specifications . 
Fastener Tightening Specifications 
Special Tools 


Important 


© Before replacing any engine mount due to suspec- 
ted fluid loss, make sure that the source of fluid is 
the mount and not the engine or accessories leak- 
ing from above. 


Right Engine Mount 


Remove or Disconnect 
1, Right exhaust manifold. Refer to 
Manifolds” in this section. 


2, Nut retaining engine mount to drivetrain and sus- 
pension frame. 


“Exhaust 
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RC1001-6A28-Y-RP 


Figure 1 - Manifold and Fuel Related Parts 
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MANIFOLD, EXHAUST 
SPACER, EXHAUST MANIFOLD BOLT 

BOLT, EXHAUST MANIFOLD 

COVER, MAP SENSOR GASKET, EXHAUST MANIFOLD 

SENSOR, MAP ‘SHIELD, EXHAUST MANIFOLD HEAT INNER 
BRACKET, MAP SENSOR WASHER, EXHAUST MANIFOLD HEAT INNER SHIELD 
BOLT, MAP SENSOR BRACKET ‘SCREW, EXHAUST MANIFOLD HEAT INNER SHIELD 
HOSE, MAP SENSOR VACUUM ‘SHIELD, KNOCK SENSOR 

FITTING, POWER BRAKE BOOSTER VACUUM TUBE SHIELD, EXHAUST MANIFOLD HEAT OUTER 
CONNECTOR, PLENUM BAFFLE, CRANKCASE VENT 

CONNECTOR, CRANKCASE VENT GASKET, CYLINDER CASE VENT COVER 

PIPE, CRANKCASE VENT VALVE COVER, CRANKCASE VENT VALVE 

ELBOW, PLENUM COOLANT AIR BLEED ‘STUD, CYLINDER BLOCK VENT VACUUM RESERVOIR 
CLAMP, WORM GEAR HOSE, CRANKCASE VENT 

HOSE, PLENUM COOLANT AIR BLEED CLAMP, CRANKCASE VENT TUBE 


CONNECTOR, PLENUM COOLANT AIR BLEED VALVE, EVAPORATIVE EMISSION CANISTER PURGE 
SOLENOID 


‘SCREW, PURGE SOLENOID VALVE 
CLAMP, SPRING BAND 

HOSE, CRANKCASE VENT VALVE 
BOLT, THROTTLE BODY ACTUATOR 


PLENUM, INTAKE MANIFOLD. 
BOLT, INTAKE MANIFOLD PLENUM 
BOLT, MAP SENSOR 


8 


FEBEE 


EERE 


EI 


3 


I 
[BE] 


a 
3 


CONNECTOR, PURGE 
CONNECTOR, CRANKCASE VENT 


2 Bl 


CLAMP, SPRING BAND 


HOSE, CRANKCASE VENT VALVE PIPE 
VALVE, CRANKCASE VENT 

HOSE, INJECTOR HOUSING 

WIRE KIT, SPARK PLUG 

COIL, IGNITION 

BOLT, IGNITION COIL 

MODULE, DISTRIBUTOR IGNITION CONTROL 

BOLT, MAP SENSOR 

PLATE, EGR 

SENSOR, MAP 

PLATE, DIFFERENTIAL PRESSURE 

BOLT, EGR VALVE SIGNAL MODIFIER 

MODULE, EGR VALVE SIGNAL MODIFIER 

BOLT, ELECTRONIC IGNITION MODULE 

‘SCREW, EXHAUST MANIFOLD HEAT OUTER SHIELO 
‘SCREW, EXHAUST MANIFOLD HEAT OUTER SHIELD 
SHIELD, EXHAUST MANIFOLD HEAT OUTER 


HORN, THROTTLE BODY AIR 
‘SENSOR, INTAKE AIR TEMPERATURE 
CONNECTOR, THROTTLE BODY EXTENSION 
BOLT, THROTTLE BODY ADAPTER 

GASKET, THROTTLE BODY 

BOLT, THROTTLE BODY 

BODY, THROTTLE 

GASKET, THROTTLE BODY 

HOSE, CRUISE CONTROL VACUUM 


fz 


BEBE! 
Bl 


I 
8 


CONNECTOR, PLENUM 
HOSE, PLENUM COOLANT AIR BLEED 
CONNECTOR, PLENUM COOLANT AIR BLEED 
PIPE, COOLANT AIR BLEED 

CLIP, COOLANT AIR PURGE PIPE 


IBEIEEIE) 


g 


BEEBE! 


Figure 2 - Manifold and Fuel Related Parts - Legend 
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Figure 3 - Fuel Related Parts 
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EEE 


FEE 


EEE) 


2 Ba gl 


RAIL, MULITPORT FUEL INJECTION FUEL 
BOLT, FUEL INJECTOR FUEL RAIL 

HOSE, FUEL REGULATOR 

BOLT, FUEL INJECTOR HOUSING 

GASKET, FUEL INJECTOR HOUSING 

HOUSING, FUEL INJECTOR 

CONNECTOR, CRANKCASE VENT TUBE 

‘SENSOR, ENGINE COOLANT TEMPERATURE 
SENSOR, ENGINE COOLANT TEMPERATURE GAGE 
GASKET, FUEL INJECTOR HOUSING 

PIPE, CRANKCASE VENT VALVE 

BOLT, CRANKCASE VENT PIPE 

CLAMP, WORM GEAR 

GROMMET, CRANKCASE VENT TUBE 

BRACKET, SECONDARY PORT THROTTLE 


SCREW, SECONDARY FUEL INJECTION AIR CONTROL 
VALVE 


VALVE, SECONDARY FUEL INJECTION AIR CONTROL, 


SHAFT, SECONDARY FUEL INJECTION AIR CONTROL, 
VALVE 


SEAL, SECONDARY PORT THROTTLE VALVE SHAFT 


BEARING, SECONDARY FUEL INJECTION AIR 
CONTROL VALVE SHAFT 


LEVER, SECONDARY PORT THROTTLE VALVE 
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WASHER, SECONDARY PORT THROTTLE VALVE LEVER, 
NUT, SECONDARY PORT THROTTLE VALVE LEVER 
LEVER, SECONDARY PORT THROTTLE VALVE 


RETAINER, SECONDARY PORT THROTTLE VALVE 
ACTUATOR LEVER 


LINK, SECONDARY PORT THROTTLE VALVE 
BOLT, SECONDARY PORT THROTTLE VALVE BRACKET 
NUT. VALVE ACTUATOR 

ACTUATOR, SECONDARY AIR INLET VALVE 


COVER, SECONDARY PORT THROTTLE VALVE 
LINKAGE 


‘SCREW, SECONDARY FUEL INJECTION AIR CONTROL 
VALVE LINKAGE COVER 


VALVE, SECONDARY AIR INLET VALVE ACTUATOR 
SOLENOID 


FILTER, EGR ELECTRIC VACUUM REGULATOR 
SOLENOID VALVE 


BOLT, SOLENOID 
RESERVOIR, VACUUM ACTUATOR 


WASHER, SECONDARY PORT THROTTLE VACUUM 
ACTUATOR RESERVOIR 


NUT, SECONDARY PORT THROTTLE VACUUM 
ACTUATOR RESERVOIR 


HOSE, SECONDARY INJECTOR VACUUM ACTUATOR, 


Figure 4 - fuel Related Parts - Legend 
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= Oil Pump, Pan and Related Parts 


Figure 5 
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BBE) 


§ 


[ 


al 


BLOCK, ENGINE 
BOLT, LOWER CRANKCASE 

PIPE, CRANKCASE “VEE* DRAIN 

SCREW, CRANKSHAFT REAR OIL SEAL 

HOUSING, CRANKSHAFT REAR OIL SEAL 
GASKET, CRANKSHAFT REAR OIL SEAL HOUSING 


‘SEAL, CRANKSHAFT REAR OIL 
GASKET, OIL PAN 

‘TRAY, WINDAGE AND OIL. 

PIPE, OIL PUMP SUCTION 

BOLT, OIL PUMP SUCTION PIPE BRACKET 
BOLT, OIL PAN BAFFLE 

BAFFLE, OlL PAN REAR 

BAFFLE, OIL PAN SIDE 

BAFFLE, OlL PAN FRONT 

PAN, OIL 

INSERT, OIL PAN DRAIN PLUG THREAD 
GASKET, OIL PAN DRAIN PLUG 

PLUG, OIL PAN DRAIN 

STUD, OIL PAN 

BOLT, OIL PAN 

SENSOR, ENGINE OIL LEVEL 

SEAL, OIL PICK-UP PIPE 

GASKET, OIL PUMP ACCESS COVER 
COVER, OIL PUMP ACCESS 

BOLT, OIL PUMP ACCESS COVER 
SWITCH, ENGINE OIL PRESSURE INDICATOR 
BOLT, OIL FILTER HOUSING 

‘SEAL, OIL PUMP O-RING 

BOLT, OIL PUMP PLATE 

PLATE, OIL PUMP 

GEAR, Ol PUMP OUTER 

GEAR, OIL PUMP INNER 

PUMP, OIL. 

BOLT, OIL PUMP 
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SEAL, OIL PUMP 
SEAL, OIL PRESSURE REGULATOR VALVE 
HOUSING, OIL PRESSURE REGULATOR VALVE 
VALVE, OIL PRESSURE REGULATOR 

SPRING, OIL PRESSURE REGULATOR VALVE OUTER 
SPRING, OIL PRESSURE REGULATOR VALVE INNER 
RETAINER, OIL PRESSURE REGULATOR VALVE 
PLUG, OIL PRESSURE REGULATOR VALVE BORE 
RETAINER, OIL PRESSURE REGULATOR VALVE 
SEAL, OIL PUMP O-RING 

SEAL, OIL PUMP O-RING 

SENSOR, ENGINE OIL TEMPERATURE 

FITTING, ENGINE GIL COOLER PIPE 

RETAINER, OIL FILTER/COOLER BYPASS VALVE 


RING, ENGINE OIL TEMPERATURE CONTROL 
VALVE RETAINING 


‘SEAL, ENGINE OIL TEMPERATURE CONTROL 
VALVE DISC 


VALVE, ENGINE OIL TEMPERATURE CONTROL 
SLEEVE, ENGINE OIL TEMPERATURE CONTROL VALVE 
SPRING, ENGINE OIL TEMPERATURE CONTROL VALVE 


CAP, ENGINE OIL FILTER/COOLER BYPASS 
VALVE SEAL 


‘SPRING, OIL FILTER/COOLER BYPASS VALVE 
VALVE, OIL FILTER/COOLER BYPASS 
‘SEAL, OIL LEVEL INDICATOR TUBE 
TUBE, OIL LEVEL INDICATOR 

BOLT, OIL LEVEL INDICATOR TUBE 
INDICATOR, OIL LEVEL, 

FILTER, OIL 

SENSOR, ENGINE OIL PRESSURE GAGE 
BRACKET, GENERATOR BOTTOM 
HOUSING, OIL FILTER, 

ADAPTER, OIL FILTER 

GASKET, OIL FILTER ADAPTER 


Figure 6 - Oil Pump, Pan and Related Parts - Legend 
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on 
COOLER 
Ol FILTER WITH 
BYPASS AND 
ANTLDRAIN, 
VALVES 


on 
COOLER 
BYPASS 


on 
TEMPERATURE 
‘CONTROL 
VALVE 


FILTER 
aYPASS 
VALVE 


OW PRESSURE 
REGULATION 
VALVE 


on 
PRESURE 
SENSOR 


on 
TEMPERATURE 
SENSOR 


oLLow 
PRESSURE 
switctt 


RIGHT 
CYLINDER 
HEAD 


EXHAUST CAMSHAFT 


INTAKE CAMSHAFT 


HYDRAULIC 
LIFTERS. 


HYDRAULIC 
CHAIN 
TENSIONER 


IDLER 
Return SPROCKET 
TO On. 

PAN 
BELOW 
OWL LEVEL 


OWL PAN 


EXHAUST CAMSHAFT. 


INTAKE CAMSHAFT 


HYDRAULIC 
LIFTERS, 


HYDRAULIC 
CHAIN 
TENSIONER 


CRANKSHAFT 


LEFT 
CYLINDER 
HEAD 


f NIA 331AY3S 313IH3A-NO 3NIDNI 8-¥Z2V9. 


RETURNTO. 
OWPAN 
BELOW OIL 
LEVEL, 
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OIL FEED TO RIGHT BANK 
TENSIONER, LIFTERS, CAMSHAFTS 


MAIN OIL 
RETURN TO 
FILTER HOUSING 


OIL FEED TO LEFT BANK 
TENSIONER, LIFTERS, CAMSHAFTS 


MAIN OIL FEED 
TO FILTER HOUSING 


Qi FeeD TO, 
CRANKSHAFT 


OIL FILLER CAP 
EXHAUST CAMSHAFT - RH 
CAMSHAFT COVER. RH 


CAMSHAFT TIMING CHAIN IDLER SPROCKET 


SECONDARY TIMING CHAIN TENSIONER 
ASSEMBLY «LH 


CAMSHAFT COVER-LH 


INTAKE CAMSHAFT LH 
EXHAUST CAMSHAFT -LH 

CYLINDER HEAD - LH 

OIL PICKUP PIPE AND SCREEN ASSEMBLY 


CRANKSHAFT 
OL PAN 

CRANKCASE 

OIL PRESSURE REGULATION VALVE 
‘oll PUMP 


CYLINDER CASE 


SECONDARY TIMING CHAIN TENSIONER 
ASSEMBLY - RH 


CYLINDER HEAD - RH 
VALVE LIFTER - RH 
EXHAUST CAMSHAFT - RH 


Figure 8 - Oil Lubrication Diagram (2 of 3) 
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a 


CAMSHAFT 
OIL FEED 


CRANKSHAFT 
OIL FEED 


CAMSHAFT 


CRANKSHAFT 


CRANKSHAFT (18 NPTF) PLUG 


CRANKSHAFT (22mm) PLUG 


Figure 9 - Oil Lubrication Diagram (3 of 3) 


Support engine and raise only enough for sufficient 
clearance. 

Engine mount/bracket nut and bolt from bracket. 
Engine mount and heat shield from vehicle. 

Bolts retaining engine mount bracket to cylinder 
case and bracket from vehicle. 


bd Install or Connect 


1. 


Engine mount bracket to cylinder case and retain- 
ing bolts. 


al Tighten 
© Bolts to 52 Nem (38 Ib. ft.). 
Engine mount and heat shield onto vehicle. 


Engine mount/bracket bolt and nut. 


Tighten 

© Nut to 54 Nem (40 Ib. ft.). 

Lower engine. 

Nut retaining mount to drivetrain and suspension 
frame. 


a Tighten 


© Nut to 54 Nem (40 Ib. ft.). 
Right exhaust manifold. Refer to “Exhaust Man- 
ifolds” in this section. 


Left Engine Mount 


| Remove or Disconnect 

1. Left exhaust manifold. Refer to “Exhaust Man- 
ifolds” in this section. 

2, Nut retaining engine mount to drivetrain and sus- 
pension frame. 

3. Support engine and raise only enough for sufficient 

clearance. 

Engine mount/bracket nut and bolt from bracket. 

Engine mount and heat shield from vehicle. 

Bolts retaining bracket to cylinder case and 

bracket from vehicle. 


El Install or Connect 
Engine mount bracket to cylinder case and retain- 
ing bolts. 


Tighten 

@ Bolts to 52 Nem (38 Ib. ft.). 

Engine mount and heat shield onto vehicle. 
Engine mount/bracket bolt and nut. 


Tighten 
Nut to 54 Nem (40 Ib. ft.). 
Lower engine. 
‘Nut retaining mount to drivetrain and suspension 
frame. 


Tighten 
@ Nut to 54 Nem (40 Ib. ft.). 

6, Left exhaust manifold. Refer to “Exhaust Man- 
folds” in this section. 


ook 


2. 
3. 


oe 


OIL LEVEL INDICATOR AND GUIDE TUBE 


ca Remove or Disconnect 
‘Negative battery cable. 

é Oil level indicator from guide tube. 

3. Loosen all right exhaust manifold bolts (do not 
remove). Refer to “Exhaust Manifolds” in this sec- 
tion, 

4, Tube and seal from engine. 


Install or Connect 

1. New seal and tube to engine. 

2. Exhaust manifold bolts. Refer to “Exhaust Man- 
ifolds” in this section. 


al Tighten 


© Bolts to 24 Nem (18 Ib. ft.). 
3. Oil level indicator into tube. 
4, Negative battery cable. 
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‘Mout 
ENGINE MOUNT/FRAME NUT 
ENGINE MOUNT HEAT SHIELD. 
ENGINE MOUNT/BRACKET BOLT 
FRONT SIDE MEMBER 


ENGINE MOUNT SPACER 


PCIOI-SAZAY.AP 


Figure 10 - Engine Mounts 


THROTTLE BODY EXTENSION 


Figures 11 through 13 


Remove or Disconnect 

I. Negative battery cable. 

2. Air intake duet. 

3. Electrical connector from MAT sensor. 

4, Ventilation breather hose from left and right side of 
throttle body extension. 

5. Screw and nuts retaining cable shield to throttle 
body extension and shield from engine. 

6. Screws retaining extension to throttle body. 

7. Extension and gasket from vehicle. 


i Clean 


© Throttle body and throttle body extension sealing 
surfaces, 


Important 
© If replacing throttle body extension, transfer MAT 
sensor to new part. 


© Apply Loctite® 565 to MAT sensor threads. 


al Tighten 


© MAT sensor to 8 Nem (71 lb. in.). 


| Install or Connect 


1. New throttle body extension gasket, extension, and 
screws. 


Important 
Be sure screw retainers are in place on screws. 
© Apply Loctite® 262 to screw threads. 


Tighten 
Screws to 6 Nem (53 lb. in.). 
2. Cable shield, screw, and nuts. 


Tighten 
© Screw and nuts to 3 Nem (27 Ib. in.). 
3. Ventilation breather hose onto left and right side of 
extension. 
Electrical connector onto MAT sensor. 
5. Air intake duct. 
6. Negative battery cable. 


ad 
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AIR CLEANER ASSEMBLY SCREW 


[AIR CLEANER ELEMENT 


AIR CLEANER FRONT AIR INTAKE DUCT 


RADIATOR UPPER SUPPORT 


AIR CLEANER COVER 


Ms 10504 
Figure 11 — Air Cleaner Assembly 


‘THROTTLE BODY GASKET 
THROTTLE BODY 

THROTTLE BODY SCREW 

THROTTLE POSITION SENSOR (TPS) 
THROTTLE BODY EXTENSION GASKET 
SCREW RETAINER 

VENTILATION BREATHER HOSE FITTING 
THROTTLE BODY EXTENSION 
THROTTLE BODY EXTENSION SCREW 
MANIFOLD AIR TEMPERATURE SENSOR (MAT) 
IDLE AIR CONTROLLER (IAC) 


BEESHEREE 


BIE] 


THROTTLE BODY 
Figures 11 through 13 


ce) Remove or Disconnect 


5. 
6. 


Partially drain coolant. 

Throttle body extension. Refer to “Throttle Body 
Extension” in this section. 

Screws retaining cable hold-down clamps from ple- 
num: control cable from throttle body. 

Electrical connectors from: 

«TPS. 

* IAC 

Screws retaining throttle body to plenum. 

Throttle body and gasket from vehicle 


Clean 


Plenum and throttle body sealing surfaces. 


| Install or Connect 


rT 


2 


Figure 12 Throttle Body and Extension 


New throttle body gasket, throttle body, and 
screws. 


al Tighten 

© Screws to 26 Nem (19 Ib. ft.). 
Electrical connectors onto: 

° TPS. 

e_1Ac. 


NOTE: FOUR SCREWS INSIDE 
THROTTLE BODY EXTENSION MUST 
HAVE SCREW RETAINER (7) TO 
PREVENT ENTRY OF SCREWS 

INTO ENGINE 


Ms 10505 
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THROTTLE BODY EXTENSION 


VENTILATION BREATHER HOSE FITTING - LH 


VENTILATION BREATHER HOSE - LH 


PLENUM 


Figure 13 - Ventilation Breather Hose 


3. Control cable onto throttle body. See SECTION 5E1 
for cable adjustment. 
4. Cable hold-down screws. 


al Tighten 


@ Screws to 2 Nem (18 Ib. in.). 

5. Throttle body extension. Refer to “Throttle Body 
Extension” in this section. 

6. Refill coolant. 


PLENUM ASSEMBLY 
Figures 14 through 19 


Remove or Disconnect 

1. Negative battery cable. 

2. Drain coolant. 

3. Air intake duct. 

4, Screw and nuts retaining cable shield and shield. 
5 

6. 


Control cable from throttle body. 
Screws retaining cable hold-down clamps from ple- 
num. 

7. Fresh air hose from left and right side of throttle 
body extension. 

8, Electrical connectors from: 
° TPS. 


e IAC. 
@ MAT. 
Coolant bleed hose from plenum. 


. Power brake booster vacuum hose from plenum. 
. Vacuum hose between fuel pressure regulator and 


plenum. 


. Vacuum hoses from mid-plenum: left and right. 
. Vacuum hose from MAP sensor and plenum. 

. Fuel lines from rail assembly. 

. Bolts retaining plenum assembly to injector hous- 


ing. 


. Electrical connectors from ignition module. 
. Electrical connector from MAP sensor. 
. Purge solenoid/PCV valve hose fitting from ple- 


num. 


. Purge canister hose connectors. 

. Upper EGR pipe bolts and pipe. 

. Plenum assembly and gaskets from vehicle. 

. Install suitable cover, such as tape, onto injector 


housings. 


O Important 


© Covers must be installed on intake openings 
whenever plenum is removed. 

Transfer parts to new plenum if plenum is to be 

replaced. 

¢ MAP sensor and bracket. 

¢ Throttle body. 

© Throttle body extension. 

© Ignition module. 


Tighten 

© MAP sensor bracket to plenum screws to 
10 Nem (89 Ib. in.). 

© Throttle body to plenum screws to 26 Nem 
(19 Ib. ft.). 

¢ Throttle body extension to throttle body screws 
to 6 Nem (53 Ib. 

@ Ignition module to plenum screws to 10 Nem 
(89 Ib. in,). 


Clean 
Injector housing and plenum sealing surfaces. 


4 Install or Connect 
1 


= 


Remove intake covers (tape) from injector hous- 
ings. : 

Electrical connectors onto ignition module. 
Position plenum with MAP sensor over fuel pres- 
sure regulator. 

Electrical connector onto MAP sensor. 


. Vacuum hose to MAP sensor and plenum. 
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side. 

Important 14. Electrical connectors onto: 
© Before securing plenum assembly to injector © TPS, 
housings, make sure remaining vacuum hoses e IAC. 
and electrical connectors are accessible. ° MAT. 


6. New plenum, gaskets, plenum assembly, and bolts. 15. Screws retaining cable hold-down clamps onto ple- 
num, 


Tighten 
© Bolts in sequence to 26 Nem (19 Ib. ft.). 
7. Vacuum hoses onto mid-plenum. 


@ Screws to 2 Nem (18 Ib. in.). 
16. Coolant air bleed hose onto plenum. 


8. Fuel Tinea to rail asserably. 17. Control cable onto throttle body. See SECTION 5E1 
for cable adjustment. 
Tighten 18. Cable shield, screw and nuts onto throttle body. 
© Fuel line fittings to 26 Nem (19 Ib. ft.) 19. Upper EGR pipe and bolts 
9. Vacuum hose between fuel pressure regulator and 
plenum. ighten 
10, Power brake booster vacuum hose onto plenum. © Screw and nuts to 3 Nem (27 Ib. ft. 
11. Fresh air hose onto left and right side of throttle EGR pipe bolts to 10 Nem (89 Ib. in.. 
body extension. 20. Air intake duct. 


12. Purge solenoid/PCV valve hose fitting onto plenum. —_ 21. Refill coolant. 
18. Connect purge canister connection rear right hand 22. Negative battery cable. 


(2 ptenum 
[2] Ptenumso.t 


THROTTLE BODY 


THROTTLE BODY EXTENSION 


CAMSHAFT COVER 
(Te) mector Housing 


(Z) Ptenum casket Ms 10507 


Figure - 14 Plenum 
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OIL PAN 
Figures 5, 6, 20 and 21 


Remove or Disconnect 


1. Negative battery cable. 

2. Oil level indicator from guide tube. 

3. Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 

4, Drain oil from engine. 

5. Bolts retaining clutch housing cover: cover from 
vehicle. 

6. Left and right wiring harness heat shields from oil 
pan. 

7. Low oil sensor connection/sensor from pan. 

8. Bolts retaining A.LR. pipe bracket to oil pan. 

9. Screws retaining converter heat shields; left and 
right. 

10. Nuts retaining engine mounts at front crossmem- 
ber rear brace: left and right. 

11. Bolts retaining front crossmember rear braces to 
front crossmember. 

12, Bolts retaining left front crossmember rear brace to 
left front side member and brace from vehicle. 

18. Bolts retaining right front crossmember rear brace 
to right front side member and brace from vehicle. 

14. Bolts retaining oil pan to crankcase and pan from 
vehicle. 


3] Disassemble 


1. Bolts retaining oil pan baffles to oil pan and baffles 
from pan. 
2. Bolts, oil pick-up assembly, and crankcase bafMle, if 
necessary. 
© A new oil pick-up seal may be needed if the oil 
pick-up assembly is removed. This requires 
removing the engine from the vehicle to remove 
the oil pump to access the oil pick-up seal. Refer 
to SECTION 6A2B. 


Clean 


Oil pick-up assembly and screen. Blow dry with 
compressed air. 
© Oilpan and baffles. Blow dry with compressed air. 


3] Assemble 


1, New oil pick-up seal if damaged. Refer to SEC- 
TION 6A2B. 
2. Crankcase baffle, oil pick-up assembly, and bolts. 


Important 


© Apply Loctite® 262 to bolt threads. 


PLENUM. 


IGNITION MODULE 


IGNITION MODULE FRONT CONNECTOR 


Ms 10508 
Figure 15 - Removing Ignition Module Connectors — Front 


WRENCH 


[7] ienition Mooute REAR 


PLENUM 


Ms 10509 
Figure 16 - Removing Ignition Module Connectors — Rear 
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(7) rurt pressure necurator 


INJECTOR HOUSING - LH 


IGNITION COIL PACK 


SECONDARY PORT THROTTLE VALVE ACTUATOR 


CYLINDER CASE VENTILATION HOSE 


SECONDARY PORT THROTTLE VALVE VACUUM ACTUATOR SOLENOID 


FUEL RAIL 


SECONDARY PORT THROTTLE VALVE VACUUM ACTUATOR RESERVOIR 


COOLANT OUTLET COVER - RH 


IGNITION MODULE CONNECTOR 


FUEL LINE 


PURGE SOLENOID 


Ms 10510 


Figure 17 - Engine Plenum - Removed 
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PLENUM, 


THROTTLE BODY 


IDLE AIR CONTROLLER (IAC) 


THROTTLE BODY EXTENSION 


VENTILATION BREATHER HOSE FITTING 


MANIFOLD AIR TEMPERATURE SENSOR (MAT) 


THROTTLE POSITION SENSOR (TPS) 


PCV HOSE FITTING 


PURGE CANISTER SOLENOID HOSE FITTING 


Figure 18 ~ Plenum Assembly - Bottom 


Figure 19 - Plenum Tightening Sequence 


Ms 10511 


PLENUM 


PLENUM BOLT 


Ms 10512 
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Tighten 
© Crankease baffle and oil pick-up assembly bolts 
to 10 Nem (89 Ib. in.). 
3. Oil pan baffles. 


Important 


© Apply Loctite® 262 to bolt threads. 


D1} Tighten 


© Bolts to 10 Nem (89 Ib. in.) 


Clean 


© Oil pan and crankcase sealing surfaces. 


bd Install or Connect 
Apply Loctite® 242 to all screws of oil pan. 
: New gasket and oil pan to crankcase. 
3. Screws and bolts retaining pan to crankcase. 


Al Tighten 


Front screws to 12 Nem (106 Ib. in.). 
© Bolts to 31 Nem (28 Ib. ft.). 


4, Front crossmember rear braces and bolts retaining 
front crossmember braces to front crossmember. 
Finger tighten bolts. 


5. Bolts retaining left front crossmember rear brace to 
left front side member. Finger tighten bolts. 

6. Bolts retaining right front crossmember rear brace 
to right front side member. Finger tighten bolts. 


Tighten 

© Left and right front crossmember rear brace to 
front crossmember bolts to 80 Nem (59 Ib. ft.). 

© Left and right front crossmember rear brace to 
front side member bolts to 62 Nem (46 Ib. ft.). 


7. Nuts retaining engine mounts to front crossmember. 


By} Tighten 


© Nuts to 54 Nem (40 Ib. ft.). 
8. Converter heat shields and screws; left and right. 
9. Bolts retaining A.LR. pipe bracket to oil pan. 
10. Oil lever sensor in pan. 
11. Left and right wiring harness heat shields to oil 


@ Bracket bolts to 10 Nem (89 Ib. in.). 
@ Sensor to 25 Nem (18 Ib. ft.). 
12. Clutch housing cover and bolts. 


1 ENGINE OIL PICK-UP ASSEMBLY 
2. CRANKCASE BAFFLE BOLT 
3. CRANKCASE BAFFLE 


2C1020-6028-7.0P 
Figure 20 - Oil Pick-Up and Crankcase Baffle 


OIL PAN GASKET 
OIL PAN BAFFLES 
OIL PAN 

OIL LEVEL SENSOR 
OIL PAN BOLT 

OIL PAN STUD BOLT 


Figure 21 - Oil Pan 


Tighten 

© Bolts to 9 Nem (80 lb. in.) 
13. Lower vehicle. 
14. Oil level indicator into tube. 
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16. Refill engine with oil. Refer to “Engine Specifica- 


tions” in this section for proper oil capacity. 


16. Negative battery cable. 


ENGINE OIL COOLER 
Figure 22 


| Remove or Disconnect 


1 
2. 


3. 


4, 
5. 


Radiator. Refer to SECTION 6B. 

Bolt retaining oil cooler lines to oil cooler: lines 
from cooler. 

Plug cooler inlet/outlet to prevent oil leakage dur- 
ing removal. 

Screws retaining oil cooler to condenser. 

Oil cooler from vehicle. 


x] Install or Connect 


2. 


Oil cooler. 
Screws retaining oil cooler to condenser. 


Tighten 

‘© Screws to 6 Nem (53 Ib. in.), 
Remove inlet/outlet plugs. 
Cooler lines and bolt. 


[1] ENaine on cooter 0-RING 
[2] enaine on cooter rire 
CE] enaine on cooter 
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Important 


© Be sure that new oil cooler O-rings are in place 
prior to installation. 


Tighten 

© Bolt to 10 Nem (89 Ib. in.). 
5, Radiator, 
6. Add engine oil as required. 


OIL COOLER LINES 
Figure 22 


Remove or Disconnect 
1. Negative battery cable. 
2. Oil cooler line fittings at oil filter housing. 


3. Bolt retaining oil cooler lines at oil cooler and lines 
from vehicle. 


b4 Install or Connect 


1. Cooler lines and bolt. 


(Z) enaine on cooter sour 
(B) enaine on cooter Hose 


Ms 10517 


Figure 22 - Oil Cooler Hoses and Pipe 
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Important 


© Be sure that new oil cooler O-rings are in place 
prior to installation. 


Tighten 
Bolt to 10 Nem (89 Ib. in.). 
2. Oil cooler lines onto filter housing. 


O Important 


© Use a backup wrench on the oil cooler line fit- 
tings. 


Tighten 
@ Lines to 56 Nem (41 Ib. ft.). 


CYLINDER CASE VENTILATION HOSES 
Figure 23 


Kz} Remove or Disconnect 

T. Plenum assembly. Refer to “Plenum Assembly” in 
this section. 

2. Clamps from ventilation cover and injector hous- 
ings. 

3. Cylinder case ventilation hoses from vehicle. 


x] Install or Connect 

1, Ventilation hoses and clamps onto injector hous- 
ings and ventilation cover. 

2. Plenum assembly. Refer to “Plenum Assembly” in 
this section. 


CYLINDER CASE VENTILATION COVER 
Figure 23 


ce Remove or Disconnect 
Plenum assembly, Refer to “Plenum Assembly” in 
this section. 

2. A/C compressor. Refer to SECTION 1B1 

3. Spark plug wires from coil pack. 

4, Bolts retaining coil pack bracket and purge sole- 
noid bracket to ventilation cover and cylinder case. 

5. Electrical connectors from coil pack: coil pack from 
vehicle, 

6. Vacuum hoses from vacuum reservoir. 

7. Nuts and washers retaining vacuum reservoir to 
ventilation cover; reservoir from vehicle. 

8. Vacuum hoses from vacuum solenoid. 

9. Electrical connegtor from vacuum solenoid. 

10. Screw retaining vacuum solenoid to ventilation 
cover and solenoid from vehicle. 


11. Vacuum hoses from secondary port throttle actua- 
tors. 

12. Nuts retaining actuators to brackets. 

18. Actuator retaining clips and actuators from 
vehicle. 

14, Screws retaining control assembly covers to actua- 
tor brackets; covers from vehicle. 

16. Link assemblies from lever assemblies. 

16. Electrical connectors from: 
© Coolant temperature sensor. 
© Cooling fan switch. 

17. Coolant temperature sensor and cooling fan switch 
from injector housing. - 

18. Cylinder case ventilation hose. 

19. Bolts retaining cylinder case ventilation cover to 
cylinder case. 

20. Cover and gasket from vehicle. 


Clean 


® Cylinder case and ventilation cover sealing surfaces. 


BA Install or Connect 


T. New cylinder case’ ventilation cover gasket, cdver, 
and bolts. 


Tighten 
© Bolts to 10 Nem (89 Ib. in.). 

2. Cylinder case ventilation hoses. 

3. Coolant temperature sensor and cooling fan switch 
to injector housing. 


(ka Important 


© Apply Loctite? 565 to sensor and switch 
threads. 


© Sensor to 27 Nem (20 Ib. ft.). 
4, Electrical connectors onto: 
© Coolant temperature sensor. 
© Cooling fan switch. 
5. Link assemblies onto lever assemblies. 
6. Actuator assembly covers and screws. 
7. Actuators and retaining clips. 
8. Nut retaining actuators to brackets. 
9. Vacuum hoses onto actuators. 
10. Vacuum solenoid and screw. 
12. Electrical connector onto solenoid. 
12, Vacuum reservoir, washers, and nut onto ventila- 
tion cover. 


Tighten 


Nuts to 8 Nem (71 Ib. in.). 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ENGINE ON-VEHICLE SERVICE VIN J 6A2A-21 


CYLINDER CASE VENTILATION COVER PASSAGE 


CYLINDER CASE VENTILATION 


CYLINDER CASE VENTILATION HOSE - LH 


CYLINDER CASE VENTILATION HOSE - RH 


Ms 10518 


Figure 23 — Cylinder Case Ventilation Cover 


13. Electrical connectors onto coil pack. 


14, Bolts retaining coil pack bracket and purge sole- 
noid bracket. 


a Tighten 


© Small bolts to 10 Nem (89 Jb. in.). 
© Large bolts to 26 Nem (19 Ib. ft.). 

15, Spark plug wires onto coil pack. 

16. A/C compressor. 


17. Plenum assembly. Refer to “Plenum Assembly” in 
this section. 


CYLINDER CASE VENTILATION BAFFLE 
Figures 23 and 24 


ca] Remove or Disconnect 


T. Cylinder case ventilation cover. Refer to “Cylinder 
Case Ventilation Cover” in this section. 


2. Bolts retaining ventilation baffle to cylinder case; 
baffle from vehicle. 


PA Install or Connect 
1. Baffle and bolts. 


Important 


Apply Loctite® 262 to bolt threads. 


al Tighten 


@ Bolts to 10 Nem (89 Ib. in.). 
2. Cylinder case ventilation cover. Refer to “Cylinder 
Case Ventilation Cover” in this section. 


INJECTOR HOUSINGS 
Figures 3, 4, 5 and 25 through 28 
Right Injector Housing 


fe] Remove or Disconnect 

1. Negative battery cable. 

2. Drain coolant. 

3. Plenum assembly. Refer to “Plenum Assembly” in 
this section. 

4. Relieve pressure in fuel lines. Refer to SECTION 
6c. 


5. Fuel lines at right fuel rail. 

6. Electrical connectors from injectors. 

7. Bolts retaining fuel rail assembly to injector hous- 
ings. 

8. Injectors from housings and fuel rail assembly from 
vehicle. 
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CYLINDER HEAD 


1 corr ease 


7a] CYLINDER CASE 
72] Venttanionearre C4] ructran 


Ms 10519 
Figure 24 - Cylinder Case Ventilation Baffle 


9. Clamp and hose from right coolant outlet pipe. 

10. Oil pressure sensor from oil filter housing. 

11. Screws retaining outlet pipe to injector housing; 
gasket and outlet from vehicle. 

12, PCV grommet from injector housing. 

13. Clamp and ventilation hose from injector housing. 

14. Bolt retaining generator rear support bracket to 
generator. 

15. Bolt retaining generator rear support bracket and 
right-side ventilation pipe to injector housing. 

16. Ventilation pipe and bracket from vehicle. 

17. Bolts retaining injector housing to cylinder head. 

18. Injector housing and gasket from vehicle. 


© Cylinder head and injector housing sealing surfaces. 


4 install or Connect 


T. Injector housing gasket, generator rear bracket, 
right-side ventilation pipe, and bolts. 


Important 


© Be sure spark plug wire harness retainer is 
secured by injector housing rear bolt. 


PLENUM GASKET 


INJECTOR HOUSING 


Figure 25 — Injector Housing 


‘Ms 10520 


(21 uct nuecton eLecrnicaL CONNECTOR 
[3] scunaper vatve 


(G2) Furi nwector ELECTRICAL CONNECTOR 


(3) muector nousinc 


Figure 26 — Removing Fuel Injection Electrical Connectors 


Tighten 
© Bolts to 26 Nem (19 Ib. ft.). 
. Ventilation hose and clamp. 
3. PCV grommet into injector housing. 
4, New coolant outlet gasket, outlet, and screws. 


Bl Tighten 


© Screws to 10 Nem (89 Ib. in.). 


ny 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ao 


7. 
8. 
9. 


VENTILATION INLET HOSE 


PLENUM 
INJECTOR HOUSING/PCV PIPE - LH 


PCV CHECK VALVE ASSEMBLY 


CRANKCASE VENTILATION GROMMET 


INJECTOR HOUSING /PCV PIPE - RH. 


THROTTLE BODY EXTENSION \ 


Hose and clamp onto right coolant outlet pipe. 
Fuel rail assembly to injector housings and bolts 


oO Important 


© Install new fuel injector O-rings. 


Tighten 

Bolts to 26 Nem (19 Ib. ft.). 

Electrical connectors to injectors. 

Fuel lines to right fuel rail. 

Plenum assembly. Refer to “Plenum Assembly” in 
this section. 


10. Refill coolant. 
11. Negative battery cable. 


Left Injector Housing 


fe] Remove or Disconnect 


ae 
2. 
3. 


4. 


a 


‘Negative battery cable. 

Drain coolant. 

Plenum assembly. Refer to “Plenum Assembly” in 
this section. 

Relieve pressure in fuel lines. Refer to SECTION 
6C. 

Fuel lines at right fuel rail. 

Electrical connectors from injectors. 


Figure 27 ~ PCV Valve Assembly 
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7. Bolts retaining fuel rail assembly to injector hous- 
ings. 
8. Injectors from housings and fuel rail assembly from 
vehicle. 
9. Clamp and hose from left coolant outlet pipe. 
10. Screws retaining outlet to injector housings, gasket 
and outlet from vehicle. 
11. PCV grommet from injector housing. 
12. Clamp and ventilation hose from injector housing. 
13. Electrical connectors from: 
¢ Coolant temperature sensor. 
© Cooling fan switch. 
4. Bolts retaining housing to cylinder head. 
15. Housing and gasket from vehicle. 


Clean 


© Cylinder head and injector housing sealing surfaces. 


Install or Connect 
1. New injector housing gasket, housing, and bolts. 


Important 


© Be sure spark plug wiring harness retainer is 
secured by injector housing rear bolt. 
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FUEL PRESSURE REGULATOR 
FUELRAIL -LH 
FUEL-PRIMARY INJECTOR 


FUEL RAIL- RH 
SCHRADER VALVE 
FUEL-SECONDARY INJECTOR 
FUEL INLET/RETURN JUNCTION 
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Figure 28 - Fuel Rail/Injector Assembly 


Tighten 
© Bolts to 26 Nem (19 Ib. ft.). 
2. Ventilation hose and clamp. 
3. PCV grommet into injector housing. 
4. Electrical connectors onto: 
© Coolant temperature sensor. 
© Cooling fan switch. 
5. New coolant outlet pipe gasket and screws. 


l Tighten 


© Screws to 10 Nem (89 Ib. in.). 
6. Hose and clamp onto left coolant outlet pipe. 
7. Fuel rail assembly to injector housings and bolts. 


al Tighten 


@ Bolts to 26 Nem (19 Ib. ft.). 

8. Electrical connectors to injectors. 

9. Fuel lines to right fuel rail. 

10. Plenum assembly. Refer to “Plenum Assembly” in 
this section. 

11. Refill coolant. 

12. Negative battery cable. 


EXHAUST MANIFOLDS 
Figure 29 
Right Exhaust Manifold 


Remove or Disconnect 

1. Negative battery cable. 

2. Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 

3. Wheel and tire assembly. Refer to SECTION 35. 


4, Wheelhouse lower rear and center panels. Refer to 
SECTION 10-5. 
5. Manifold outer heat shields. 
6. Exhaust system assembly. Refer to SECTION 6F. 
7. Engine block heat shield. 
8. Catalytic converter from manifold. 
9. Oxygen sensor connector, 
10. Rear exhaust manifold bolts, spacers and nut. 
1. Lower EGR pipe from manifold. 
12, Lower vehicle. 
13, A.LR. check valve and hose from manifold. 
14. Bolt retaining oil level indicator guide tube. 
15. Oil level indicator tube from engine. 
16, Remaining exhaust manifold bolts and spacers. 
17. Manifold and gasket. 
© Transfer parts to new manifold if manifold is to 
be replaced. 
— Oxygen (Oz) sensor. 
— Heat shields. 


O Important 
© Refer to SECTION 6E3 for proper Oxygen (Oa) 
sensor procedures. 


Clean 


© Cylinder head and manifold sealing surfaces. 


El Install or Connect 

Manifold and gasket to engine. 
Fs Front and center manifold bolts and spacers. 
3. Oil level indicator tube. 


al Tighten 
‘© Manifold bolts to 24 Nem (18 Ib. ft.) 
4, ALR. check valve and hose. 
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5. Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 
6. Rear manifold bolts, spacers and nut. 


Bl tighten 
© Bolts and nut to 24 Nem (18 Ib. ft.). 
7. Oxygen sensor connector. 


8. Catalytic converter and bolts to manifold. 


al Tighten 
© Bolts to 23 Nem (17 Ib. ft.). 
9, Engine block heat shield. 
10. Exhaust system assembly. Refer to SECTION 6F. 
11. Manifold outer heat shields. 
12. Lower EGR pipe to manifold. 
13. Lower vehicle. 


Al Tighten 
© Stud nut to 24 Nem (18 Ib. ft.). 
14, Wheelhouse lower rear and center panels. Refer to 
SECTION 10-5. 
15, Wheel and tire assembly. Refer to SECTION 3B. 
16. Negative battery cable. 


Left Exhaust Manifold 


Remove or Disconnect 

T, Negative battery cable. 

2. Raise vehicle and suitably support. See SECTION 
OA. 

3. Wheel and tire assembly. Refer to SECTION 3E. 

4. Wheelhouse lower rear and center panels. Refer to 
SECTION 10-5. 

5. Exhaust system assembly. Refer to SECTION 6F. 

6. Left floor pan heat shield. 

7. Left heat shield from frame. 

8. 

9. 


Engine block heat shield. 
. Oxygen sensor connector. 

10. A.LR. check valves, hoses and pipe. 

11. Manifold outer heat shield. 

12, Catalytic converter from manifold. 

13, Exhaust manifold bolts, spacers and nut. 

14, Exhaust manifold and gasket. 

© Transfer parts to new manifold if manifold is to 

be replaced. 
— Oxygen sensor. 
— Heat shields. 


Important 


© Refer to SECTION 683 for proper oxygen sen- 
sor procedures 


Clean 
© Cylinder head and manifold sealing surfaces, 


Install or Connect 


1. Manifold and gasket to engine. 
2. Manifold bolts, spacer and nut. 


al Tighten 


© Bolts and nut to 24 Nem (18 Ib. ft.). 
3. Catalytic converter and bolts to manifold. 


Bl tighten 


© Bolts to 23 Nem (17 Ib. ft.) 

4. Manifold outer heat shield. 

5. ALR. check valve, hoses and pipe. 
6. Oxygen sensor connector. 

7. Engine block heat shield. 
8. 
9. 
af 
1 


Heat shield to frame. 
Heat shield to floor pan. 
0. Exhaust system assembly. Refer to SECTION 6F. 
1. Wheelhouse lower rear and center panels. Refer to 
SECTION 10-5 
12, Wheel and tire assembly. Refer to SECTION 3B. 
13. Lower vehicle 
14, Negative battery cable. 


OIL FILTER HOUSING 
Figures 30 and 31 


| Remove or Disconnect 

Negative battery cable. 

Pressure cap. 

Drain coolant, 

Air intake duct. 

Clamps and hoses from: 

© Coolant outlets. 

Radiator inlet. 

© Inlet pipe. 

6. Hose and inlet pipe assembly from vehicle. 

7. Loosen bolts retaining coolant pump pulley to hub. 
8. Rotate belt tensioner. 
9. 
rT 


pap 


Bolts from coolant pump pulley. 
0. Release tensioner. 

11. Belt from pulleys. 

12. Bolt retaining belt tensioner to cylinder case; ten- 
sioner from vehicle. 

13, Oil filter. 

14, Electrical connectors from: 
© Oil pressure sensor. 
¢ Oiltemperature sensor. 
© Low oil pressure switch. 
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1 GASKET 
2 BOLT WISPACER 

3. EXHAUST MANIFOLD, RIGHT 

4 SCREW 9 HEAT SHIELD, OUTER RIGHT FRONT 
5 WASHER 10. HEAT SHIELD, INNER 


Figure 29 - Exhaust Manifold 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ENGINE ON-VEHICLE SERVICE VIN J GA2A-27 


On FILTER 


(Ot FILTER HOUSING BRACKET 


‘OWL COOLER BYPASS SEAL CAP 


(OWL COOLER BYPASS VALVE RETAINER 


OW COOLER BYPASS VALVE O-RING 


lL COOLER BYPASS VALVE SPRING 


OIL COOLER BYPASS VALVE 


Ol FILTER HOUSING 


Olt FILTER HOUSING BOLT 


10] OW TEMPERATURE SENSOR 


[43] on cooter apapter 


[2] on TempeRATURE CONTROL VALVE SPRING 


OIL TEMPERATURE CONTROL VALVE SLEEVE 


OIL TEMPERATURE CONTROL VALVE 


OWL TEMPERATURE CONTROL VALVE O-RING 


OIL TEMPERATURE CONTROL VALVE SEAL DISC 


(OWL TEMPERATURE CONTROL VALVE RETAINER 


OWL FILTER BYPASS VALVE RETAINER 


OIL FILTER BYPASS VALVE SEAL CAP 


OIL FILTER BYPASS VALVE O-RING 


OIL FILTER BYPASS VALVE SPRING 


(OIL FILTER BYPASS VALVE 


Olt FILTER ADAPTER 


OIL PRESSURE SENSOR 
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Figure 30- Oil Filter Housing 
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cooter 
BYPASS 


FILTER, 
BYPASS 19 on. 


COOLER 


FRONT VIEW 


ty 


FROM 
COOLER 
(CLOSED) 


FROM. 
OIL PAN 


COOLER BYPASS - COLD OlL CONDITION 


OWL FILTER 


(lL PRESSURE SENSOR 


Olt TEMPERATURE SENSOR 


Ol FILTER HOUSING 


OL TEMPERTURE CONTROL 
VALVE SEAL DISC 


Figure 31 — Oil Filter Housing Oil Temperature Control Valve 


FROM OIL 
‘COOLER 


OIL PAN 
COOLER BYPASS - HOT OIL CONDITION 


OIL TEMPERTURE CONTROL VALVE 
‘OIL TEMPERTURE CONTROL VALVE SPRING 
‘OlL TEMPERTURE CONTROL VALVE SLEEVE 


LOW Ol PRESSURE SENSOR (LIGHT) 
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15, Oil pressure sensor from housing. 
16, Bolt retaining generator bracket. 
17. Oil cooler lines from housing. 


18. Bolts retaining housing to cylinder case; housing 
from vehicle. 


Important 


Refer to SECTION 6A2B for procedures to dis- 
assemble, clean and inspect the oil filter hous- 
ing assembly. 


Important 


© Cut old gasket along front cover (if engine has 
one piece filter housing/front cover gasket). 


Clean 


© Cylinder case front cover and filter housing sealing 
surfaces. 


Ed Install or Connect 
New gasket, new O-rings, housing, and bolts. 


Tighten 
© Bolts to 26 Nem (19 Ib. ft.). 
2. Oil cooler lines to housing. 


Tighten 
Lines to 56 Nem (41 Ib. ft.). 
3. Bolt retaining generator bracket. 


Tighten 
© Bolt to 52 Nem (39 Ib. ft.) 
4, Oil pressure sensor. 


[2] important 


© Apply Loctite® 565 to sensor threads. 


a Tighten 
Oil pressure sensor to 12 Nem (106 lb. in.). 
5. Electrical connectors onto: 
© Oil pressure sensor. 
© Oil temperature sensor. 
© Low oil pressure switch. 
6, Oil filter. 
7, Belt tensioner and bolt. 


Tighten 
Bolt to 60 Nem (45 Ib. ft.), 
8. Belt onto pulleys. 


9. Rotate tensioner. 
10. Pump pulley and bolts, finger tighten. 
11. Release tensioner. 


Tighten 

Pump pulley bolts to 10 Nem (89 Ib. in,). 
12. Hose and inlet pipe: pipe assembly and clamps. 
13. Air intake duct. 

14. Add engine oil as required. 

15. Refill coolant. 

16. Negative battery cable. 

17. Pressure cap. 


OIL PUMP PRESSURE REGULATION VALVE 
‘Tool Required: 
J 41008 Oil Pressure Regulation Valve 
Remover 


| Remove or Disconnect 

Right side engine mount nut retaining motor 

mount to suspension frame. 

. Raise right side of engine. 

EGR valve. 

EGR exhaust manifold pipe from EGR valve base. 

EGR plenum pipe from EGR valve base. 

. EGR valve base. 

Oil pump pressure regulation valve cover. 

. Pressure regulation valve snap ring. 

Rotate snap ring holes to bottom for easier 

access. Use care to prevent dropping snap ring 
down into front cover. 


9, Pressure regulation valve using J 41008, 


SASHA R ED 


Ey Install or Connect 

Pressure regulation valve. 
2 Pressure regulation valve snap ring, 
3. Pressure regulation valve cover. 


Al Tighten 


© Pressure regulation valve cover bolts to 10 Nem 
(89 Ib. in.). . 
4, EGR valve base. 


Tighten 

© EGR valve base bolts to 26 Nem (19 Ib. ft.). 
5. EGR plenum pipe to EGR valve base. 
6. EGR exhaust manifold pipe to EGR valve base. 


al Tighten 


EGR pipe-to-plenum and exhaust manifold 
bolts to 10 Nem (89 Ib. in.) 
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2. 


8. 
9. 


EGR valve to base. 


Al Tighten 
© EGR valve bolts to 26 Nem (19 Ib. ft.). 
Lower right side of engine. 


Engine mount nut. 


Tighten 


© Engine mount nut to 54 Nem (40 lb. ft.). 


SECONDARY TIMING CHAIN TENSIONERS 
Figure 32 


Tool Required: 
J 41009 Tensioner Release Tool 


Right Tensioner 


Remove or Disconnect 

Tire and wheel assembly. Refer to SECTION 3E. 
Wheelhouse lower center panel. Refer to SECTION 
10-5. 

Air intake duct. 

Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

Right engine mount nut. 

Lower vehicle. 

Raise engine for clearance to access tensioner. 
Bolts retaining secondary timing chain tensioner 
housing to cylinder head; housing, O-ring, and ten- 
sioner from cylinder case. 


Important 


© To avoid loss of engine timing, do not rotate 
crankshaft with tensioner removed. 


Fd Install or Connect 


b 


2. 


‘New secondary timing chain tensioner, housing, 
new O-ring, and bolts. 


O Important 


© Oilhole in tensioner piston must be installed in 
vertical position. 

© Fork on end of tensioner must be properly 
engaged onto chain guide 

e After installing the tensioner, use J 41009 to 
release plunger. 


Ql Tighten 


© Bolts to 10 Nem (89 Ib. in.), 
Lower engine. 


TIMING CHAIN TENSIONER HOUSING-LEFT 
TIMING CHAIN TENSIONER HOUSING-RIGHT 


RCVONT-SAZAY. FP 


Figure 32 - Engine Front View 


Inspect 
© For oil leaks by briefly running engine. 


8. Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 


4, Engine mount nut. 


al Tighten 


@ Nut to 54 Nem (40 Ib. ft.). 

Lower vehicle. 

Wheelhouse panel. 

Air intake duet. 

Tire and wheel assembly. Refer to SECTION 3E. 


Sarge 


Left Tensioner 


Remove or Disconnect 

1. A/C compressor. Refer to SECTION 1B1. 

2, Bolts retaining secondary timing chain tensioner 
housing to cylinder head; housing, O-ring, and ten- 

sioner from cylinder case. 
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Important 


© To avoid loss of engine timing, do not rotate 
crankshaft with tensioner removed. 


Install or Connect 


1. New secondary timing chain tensioner, housing, 
new O-ring, and bolts. 


Important 

© Cilhole in tensioner piston must be installed in 
vertical position. 

© Fork on end of tensioner must be properly 
engaged onto chain guide, 


© After installing the tensioner, use J 41009 to 
release plunger, 


Tighten 
© Bolts to 10 Nem (89 Ib. in). 
2. A/C compressor, 


CRANKSHAFT REAR OIL SEAL 
Figure 33 


‘Tool Required: 
3.37312 Crankshaft Rear Seal Installer 


Remove or Disconnect 
1. Flywheel. Refer to SECTION 7C. 


2. Screws retaining crankshaft rear main oil seal/ 
housing assembly to cylinder case. 


8. Seal/housing assembly from crankshaft. 
4, Seal from housing. 


i} Install or Connect 
1. Seal into housing using J 37312. 


Important 
Seal should be installed 1.0 - 1.5 mm below 
housing surface. 


2. Seal/housing assembly onto crankshaft. 
3. Housing screws. 


Tighten 
© Screws to 10 Nem (89 Ib. in.). 
4, Flywheel 
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CYLINDER CASE 
CRANKCASE 
On PAN 


CRANKSHAFT 
REAR SEAL 


REAR OIL SEAL 
HOUSING 


CRANKSHAFT 


CYLINDER CASE 
VEE" DRAIN 
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Figure 33 — Crankshaft Rear Seal 


ENGINE ASSEMBLY REPLACEMENT 
Figures 34 through 36 


Tool Required: 
J 37307 Engine Lift Brackets 


J Remove or Disconnect 


1. 
2, 


BP OOIA MAW 


1. 
12. 


13. 


Negative battery cable from battery. 

Raise vehicle and suitably support. See SECTION 
OA. 

Drain coolant. Refer to SECTION 6B. 

Drain oil from engine. 

Complete exhaust system. Refer to SECTION 6F. 
Propeller shaft. Refer to SECTION 4A. 

Suitably support transmission. 

Driveline support beam. Refer to SECTION 4A. 
Transmission from vehicle. Refer to SECTION 7B. 
Refer to SECTION 7C, for removal of the following 
parts: 

© Clutch actuator cylinder, 

© Left side converter shield. 

© Clutch housing cover. 

© Clutch cover and disc. 

Install lift hook J 37307-2 to rear of engine. 

A.LR. tube center section from A.LR. hose and oil 
pan. 

Oxygen sensors, Refer to SECTION 6E3. 
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437307-1 


PLENUM 


INJECTOR HOUSING 


LIFT BRACKET BOLT 


14. 
15. 
16. 


17. 
18. 
19. 
20. 
21, 
22; 


23. 


24. 


25. 
26. 
27. 


28. 


29. 
30. 
31. 


82. 


33. 


34, 


35. 


36. 


37. 


Power steering lower hose at oil cooler. 

Negative battery cable from cylinder case. 

Nuts retaining engine mounts to drivetrain and 
suspension frame. 

Lower vehicle. 

Air cleaner assembly and duct. 

‘Engine oil cooler lines from oil filter housing. 
Raise rear of engine. 

Loosen fuel tank filler cap. 

Release fuel pressure at fuel rail. Refer to SEC- 
TION 6C. 

Fuel lines from fuel rail 

Evaporator housing panel and resistor, 

Bolts retaining right bulkhead connector. 

Engine right side wiring harness. 

Instrument panel right lower sound insulator panel. 
Bulkhead wiring harness connectors under dash. 
Air bleed hose at plenum. 

Radiator upper hose. 

Radiator lower hose. 

Power steering pump vacuum lines. 

Discharge A/C system. Refer to SECTION 1B1. 
AJC suetion/discharge line flange from compressor. 
ACC compressor to accumulator line at the accumu- 
lator. 

A/C accumulator and set aside. 

AIC accumulator bracket from vehicle. 


Figure 34~ Engine Lift Bracket - Front 


38. 


39, 


40. 


41. 
42. 


43. 
44 


45. 
46, 


47. 


48, 
49. 
50. 


BL. 
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Power steering pressure line at the power steering 
gear. 

Throttle body linkage shield. 

Throttle body cable to plenum retainers. 

Control cable from throttle body. 

Install lift hook J 37307-1 to front of engine. 

ECM from ECM bracket. 

Harness connectors from ECM. 

Left front fender. Refer to SECTION 10-5. 

Battery positive cable from battery. 

Battery hold-down clamp. 

Battery from vehicle. 

Engine left-hand bulkhead block connector. 
Engine wiring harness fusible links at junction 
block. 

Engine harness connectors from: 

© Secondary injector modules. 

e Battery positive cable at junction block. 

© Differential pressure switch vacuum and elec- 
trical connectors. 

AIC cutout relay. 

AVC high blower relay. 

‘Transmission shift solenoid relay. 

Fuel pump fuse. 

Forward lamp link connector. 

Battery positive lead. 

AIC blower resistor. 


eoreccoe 
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52. 
53. 


54, 
55. 


56. 


57. 


58. 


59. 
60. 


61, 
62. 


63. 


AJC pressure sensors 

AVC cooling fan switch. 

Windshield washer pump 

Low coolant sensor. 

Blower motor. 

ESC knock sensor. 

© ESC knock sensor relay. 

Hose from vacuum pump 

Front and rear vacuum connections. 

Reposition engine harness out of way. 

Braided ground strap from left-hand frame rail. 
Reposition positive battery cable out of way. 
Left-hand plenum panel screen. 

Brake booster vacuum hose. 

Wiper motor from vehicle. Refer to SECTION 8E. 
MAP sensor and MAP sensor bracket from plenum. 
A.LR, hose from left exhaust manifold 

Engine from vehicle. 

‘Transfer parts to new engine as necessary. 

© Oil level indicator tube. 

Left and right exhaust manifolds 

Left and right converter heat shields. 

Left and right wire pack heat shields. 

Left and right engine mounts. 


eoccee 


ix} Install or Connect 


1 


13. 
14, 


15. 
16. 
17. 
18. 
19. 


20. 


Engine mounts to drivetrain and suspension frame 
and nuts. Finger tighten only. 

Position engine into vehicle. 

Engine mount/bracket bolts. 

Remove engine lift brackets. 

A.LR, hose to left exhaust manifold. 

MAP sensor and MAP sensor bracket to plenum, 
Wiper motor, 

Left side plenum panel screen. 

Route left side engine wiring harness into position. 
Braided ground strap to left frame rail. 

Left-hand bulkhead block connector. 


. Engine harness fusible links and relays. 


© Secondary injector relays. 
© AC cutout relay. 

© AC high blower relay. 

© Transmission shift solenoid relay. 

Cooling fan relays. 

Battery and battery hold-down clamp. 

Positive battery cable to battery. 

Left front fender. 

ECM to ECM bracket. 

ECM electrical connectors. 

Remove engine front lift hook 

Power brake booster vacuum hose to plenum. 
Cable to throttle body. See SECTION 5E1 for 
adjustment. 


. 


21, 
22. 
23. 


24. 
25. 
26. 
27. 


28. 
29. 
30. 
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. Cable shield. 

. Cable retainers to plenum, 

. Power steering pressure line to power steering 
gear. 

. Engine oil cooler lines to engine. 

. AC accumulator bracket. 
A/C accumulator to accumulator bracket 

. Air conditioning lines: 
¢ Suction/discharge flange to compressor. 
¢ Suction to accumulator. 
Vacuum lines at P/S pump. 

. Radiator lower hose. 
Radiator upper hose. 


31. Air bleed hose to plenum. 
32, Bulkhead connector to bulkhead. 


33. 


Evaporator housing panel resistor connector. 


34. Hose onto vacuum pump. 


35. 


. Front and rear vacuum connections. 


437307-2 


CYLINDER HEAD 


CYLINDER CASE 


DUALMASSFLYWHELL == ws 10573 


Figure 35 - Engine Lift Bracket - Rear 
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36. Engine harness connectors to: 45. A.LR. tube center section to A.LR. hose and oil pan. 
© A/C blower resistor. 46. Negative battery cable to engine. 
© AMVC pressure sensors. 47, Suitably support engine and remove engine rear 
© A/C cooling fan. lift hook. 
© Windshield washer pump. 48. Raise vehicle. 
. low coolant sensor. 49. Clutch cover and dise. 
© Blower motor. j : 
50. Clutch housing to cylinder block. 
© BSC knock sensor, . Hiei 
51. Clutch housing cover. 
¢ ESC knock sensor relay. : ; : 
: ; ‘ 52. Left side converter shield to housing. 
© Differential pressure switch. ri ‘ ‘ 
58. Position actuator cylinder and install actuator cyl- 


37. Fuel lines to fuel rail. 


38. Engine right side wiring harness under dash. inder retaining nuts 


54. Transmission. 


39. Instrument panel right sound insulator panel. Pe 
40. Tighten fuel filler cap. 55. Driveline support beam. 
41. Raise vehicle. Refer to SECTION 0A. 56. Propeller shaft. 

42. Engine mount/racket. bolts and nuts. 57. Complete exhaust system. 


58, Lower vehicle. 
Al Tighten 59. Refill cooling system. 
‘© Nuts to 54 Nem (40 Ib, ft.) 60. Refill engine oil. Refer to “Engine Specifications” in 
43. Power steering hose to P/S steering oil cooler. this section for oil fill capacity. 


44, Oxygen sensors, Refer to SECTION 6B3 for proper 61. Negative battery cable. 
procedures, 62. Recharge A/C system. Refer to SECTION 1B1. 


& 
Se 
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TO RIGHT-HAND 
‘CAM COVER 

TOHVAC, 

[+ IN HARNESS 


Srey 
Q 


TO LEFT-HAND 
CAM COVER, 


cause 
chino = L3] 
TOA 


FROM FUEL INJECTION 
TANK ‘CONTROL VALVE 


VACUUM PUMP CHECK (PART OF VACUUM PUMP) AIC VACUUM TANK 


VACUUM (PART OF VACUUM PUMP ) SWITCH DIFFERENTIAL PRESSURE SWITCH 


SECONDARY PORT THROTTLE VALVE VACUUM FUEL VAPOR CANISTER (REPOSITION TO 
ACTUATOR RESERVOIR REAR RH SIDE OF VEHICLE) 


SECONDARY PORT THROTTLE VALVE SOLENOID VAPOR CANISTER CONTROL VALVE 


SECONDARY PORT THROTTLE VALVE ACTUATOR THROTTLE BOOY 


VACUUM CHECK VALVE VACUUM CHECK VALVE 


MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR THROTTLE BODY PUMP 


FUEL PRESSURE REGULATOR ELECTRIC VACUUM PUMP 


[BZ pevcnteck vatve asseMBLy PURGE SOLENOID 


Ms 10574 


Figure 36 - Engine Vacuum Hose Diagram 
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SPECIFICATIONS 
SEALANT APPLICATION 

Bolt, Camshaft Idler Senet Assembly .. - Loctite® 262 
Bolt, Camshaft Secondary Timing Chain Fixed Guide + Loctite® 262 
Bolt, Camshaft Secondary Timing ¢ Chain Pivot Guide . + Loctite® 262 
Bolt, Camshaft Sprocket’. : Loctite® 262 
Bolt, Crankshaft Damper + Loctite® 262 
Bolt, Engine Front Cover .  Loctite® 565 
Bolt, Engine Mount Bracket . Loctite® 262 
Bolt, Engine Timing Plate . + Loctite® 262 
Bolt, Flywheel . . | Loctite® 262 
Bolt, Generator Lower Bracket. 1 Loctite® 565 
Bolt, Generator Rear Bracket . ! Loctite® 565 
. Loctite® 565 

. Loctite® 262 

Bolt, Oil it Pipe PaakcupiCrankcase Batis | Loctite® 262 
Bolt, P/S Pump Bracket ..... ; + Loctite® 262 
Bolt, Primary Chain Guide . | Loctite® 262 
Bolt, Starter Motor . - . Loctite® 262 
Fitting, Oil Cooler Hose. 2.1 Loctite® 565 
Joint, Camshaft Cover/ Cylinder Head | Permabond® A136 
Joint, Cylinder Case/ Crankcase . . Permabond® A136 
Joint, Cylinder Liner/ Cylinder Case « « Loctite® 565 
Plug, Camshaft . : : Loctite® 565 
Plug, Camshaft Secondary ‘Timing Chain Tensioner Housing : Loctite® 565 
Plug (Core Type), Crankshaft. + Loctite® 620 
Plug (Threaded ‘Taper), Crankshaft | a | Loctite® 565 
Plug, Cylinder Head Coolant Gallery (3/8-18) ! Loctite® 565 
Plug, Cylinder Head Lifter Gallery ne 18) . Loctite® 565 
Plug, Oil Filter Housing . Loctite® 565 
Screw, Oil Pan ... : Loctite® 242 
i . Loctite® 262 

. Loctite® 262 

econdary Chain Top Guide . + Loctite® 262 

Screw, Secondary Port Throttle Valve + Loctite® 262 
Screw, Throttle Body Extension . : Loctite® 262 
Sensor, Oil Pressure : Loctite® 565 
Sensor, Oil Temperatur: : Loctite® 565 
Stud, Engine Front Cover : Loctite® 262 
Stud, Exhaust Manifold Loctite® 620 
Stud, Oil Pan Baffle .. | Loctite® 262 
Stud, Secondary Port T!  Loctite® 262 
Switch, Engine Coolant Temperature Fan ... Loctite® 565 

ENGINE SPECIFICATIONS 

‘Type --, 90° V8 DOHC 
Displacement 5.71 (850 cu. in.) 


Vi J 
RPO LTS 
Bore 9.0 mm (3.897 in.) 
Stroke - 98.0 mm (8.661 in.) 
Compression Ratio g 

Fring Order 2 1-8-4-3-6-5-7-2 


Soe AC 41-907 


1.27 mm (0.060 in.) 
26 Nem (19 Jb. ft.) 


CYLINDER BORE 


Diameter ... 98.988-99.012 mm (3.897-3.898 in.) 
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PISTON RING 
‘Compression 
Groove Clearance 
1st (Upper) te fae etek en ssesse++++ 0.050-0.085 mm (0.002-0.003 in.) 
2nd (Lower) - bite ae «++ 0.050-0.085 mm (0,002-0.003 in.) 


Gap 
1st (Upper) 0.40-0.65 mm (0.016-0.026 in.) 
0.80-1.0 mm (0,031-0.039 in.) 


2nd (Lower) 
Oil 

« 0,020-0,055 mm (0.001-0.002 in.) 

+ 0.30-0.60 mm (0.012-0.024 in.) 


Groave Clearance . 
Gap. 


PISTON PIN 
Diameter ...... + 24,995-25.000 mm (0.9841-0.9843 in.) 
Fit in Piston ... - 0,006-0.018 mm (0.0002-0.0007 in.) 
Fit in Rod... + 0.012-0.022 mm (0.0005-0.0009 in.) 
CRANKSHAFT 
Main Journal 
Diameter 69.98-70.0 mm (2.755-2.756 in.) 
‘Taper... + 0.006 mm (0.0002 in.) 
Out-of-Round . € 0.008 mm (0.0003 in.) 
Main Bearing Clearance . ciitieseeetressessserss, 0,018-0,0585 mm (0.0007-0.0023 in.) 
Crankshaft End Play be gabadeead beens - 0.26 + 0.1 mm (0.010 + 0.04 in.) 
Rod Journal 
Diameter .. - 58.321-53.340 mm (2.0993-2.100 in.) 
Taper... Oo. 08 mm (0.0002 in.) 
Out-of-Round . 8 mm (0.0003 in.) 


Rod Bearing Clearance . 
Rod Side Clearance 


CAMSHAFT 
Lobe Lift + 0.051 mm (0.002 in.) 


0.01 
- 0.018-0.069 mm ‘6. 0007-0.0027 in.) 
+++ 0.20-0.70 mm (0.008-0.028 in.) 


9.9 mm (0.3898 in.) 
.. 9.9 mm (0.3898 in.) 
8 mm (1.140-1.141 in.) 
2 0.14-0.85 mm (0.0055-0.0138 in.) 


Camshaft End Play 
VALVE SYSTEM 


... Dual Overhead Camshaft, 32 Valve 


Lifter - . Hydraulic 
Valve Face Angle Sate » 45° 
Valve Seat Angle ero 
Valve Seat Runout | 0:10 mm (0.003937 in.) 
Valve Seat Width 
Intake «+. 1.446-1.863 mm (0.0569-0.0734 in.) 
Exhaust 1 1,446-1:863 mm (0.0569-0.0734 in.) 
Valve Stem Clearance 
Intake - 0,030-0.065 mm (0.0012-0.0026 in.) 
Exhaust... : 0.035-0.075 mm (0.0014-0.0030 in.) 
Valve Spring 
Inner Spring 
Free Veneth .2 mm (1.54 in.) 
Installed Height 180.0 mm (1.18 in.) 
Pressure N (b.) @ Length mm (in.) 
Closed . . 152-168 N (34.2-37.8 Ib.) @ 30.0 mm (1.18 in.) 
Open . | 336-364 N (75.5-81.8 Ib.) @ 20.0 mm (0.79 in.) 
Outer Borg 
Free Len; . 43.5 mm (1.71 in.) 
Installed Height -- Sead 184.0 mm (1.34 in.) 
Pressure N (Ib.) @ Length mm nin 2 
Closed ...... 285-340 N (64.1-76.4 Ib.) @ 34.0 mm (1.34 in.) 
Open .. + 653-740 N (146.8-166.4 Ib.) @ 24.0 mm (0.95 in.) 
LUBRICATION SYSTEM 
Recommended Synthetic Oil Viscosity ...........600:cccceees sescssseeess SG SAE 5W-30 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


6A2A-38 ENGINE ON-VEHICLE SERVICE VIN J 


OIL CAPACITY 
Without Filter Change . 8.0L (7.6 qt.) 
With Filter Change 9.0L (8.6 qt.) 
With Oil Cooler Drain and Flush, Without Filter Change . 10.1 L (9.6 qt.) 
With Oil Cooler Drain and Flush, With Filter Change 11.21L.(10.6 at.) 
With Complete System Drain, Filter Removed, Oil Pan Dry 
(After Overhaul)... ee 12.3 L(1L6 qt.) 
Oil Pressure 
imum Oil Pressure (Engine Hot) @ Idle 83 kPa (12 psi) 
Minimum Oil Pressure (Engine Hot) above 3000 rpm 276 kPa (40 psi) 
FASTENER TIGHTENING SPECIFICATIONS 
ALR. Pipe Bracket-to-Oil Pan Bolt - 26 Nem (19 Ib. ft.) 
Access Plug-to-Cylinder Head .. + 20 Nem (15 Ib. ft.) 
Belt Tensioner-to-Coolant Pump 60 Nem (45 Ib. ft.) 


Camshaft Cover-to-Cylinder Hea 

Camshaft Cover-to-Cylinder Head Screw (M6) 

Camshaft Position Sensor 

Camshaft Retainer Bolt ae 

Camshaft Secondary Timing Chain Top Guide-to-Camshaft 
Gover Screw. 58: Nades bids log iieiostcusP yates ts tisnicec czacecovudss bs 6 Nem (53 Ib. in.) 

Cuak t Secondary ‘Timing Chain Tensioner Housing-to-Cylinder 


- 20 Nem (15 Ib. ft.) 
-- 10 Nem (89 Ib. in.) 

-.8 Nem (71 Ib. in.) 
10 Nem (89 Ib. in.) 


10 Nem (89 Ib. in.) 
- 25 Nem (18 Ib. ft.) 
and turn 80-85° 

- 23 Nem (17 Ib. ft.) 
9 Nem (80 Ib. in.) 
- 26 Nem (19 Ib. ft.) 
10 Nem (89 Ib. in.) 

. 30 Nem (22 Ib. ft.) 


camshaft Sprockel Bolt 


Catalytic Converter-to-Exhaust Manifold Bolt . . 
Clutch Housing Cover-to-Clutch Housing Bolt 
Coil Pack Bracket Rear Bolt .... 

Goil Pack Bracket Front Bolt’. 
Connecting Rod Cap-to-Connecting Rod Bolt | 


and turn 80-85° 
Coolant Outlet Caver Pine Bracket-to-P/S Pump Bracket Bolt - 26 Nem (19 Ib. ft.) 
Coolant Outlet Cover-to-Injector Housing Screw ..........- 10 Nem (89 Ib. i 


Coolant Outlet Cover Pipe Bracket-to-Generator Bracket Bolt 
Coolant Pump Pulley-to-Pump Hub Bott 
Coolant Pump-to-Cylinder Case Bolt. 
Coolant Temperature Sensor ..... 
Grankcase-to-Cylinder Case Bolt 
Grankease Baffle Bolt ....... 
(Outer Main Bearing) 
Crankcase-to-Cylinder Case Main Bearing Bolt (M8) 


20 Nem (15 Ib. ft.) 
and turn 50-55° 


. 20 Nem (15 Ib. ft.) 
and turn 65-75° 


(Inner Main Bearing) 
Grankease-to- Cylinder Case Main Bearing Bolt (M10) 


Crankshaft Rear Main Oil Seal/Housing Assembly-to-Cylinder 
Case Screw ... 

Crankshaft Torsional Damper-to-Crankshaft Bolt 

Cylinder Case Ventilation Housing-to-Cylinder Case Bolt 

Cylinder Case Ventilation Baffle- to Cylinder Case Bolt 


Cylinder Head-to-Cylinder Case Bolt . (45 Ib. 
"100 Nem (74 Ib. 

160 Nem (118 Ib. 

EGR Pipe Bolt Ib. 
EGR Valve Base Bolt . 26 Nem (19 Ib. 
Engine Front Cover-to-Cylinder Case Bolt . . 26 Nem (19 Ib. 
Engine Front Cover-to-Cylinder Case Stud Nut . 28 Nem (21 Ib. 


Engine Front Cover Stu 


PPPPE PPPS PPPs RPP E PE 


Engine Mount Bracket to-Cylinder Case Bolt 52 Nem (38 Ib. 
Engine Mount-to-Front Crossmember Nut . 54 Nem (40 lb. 
Engine Mount-to-Drivetrain and Suspension Frame Nut 54 Nem (40 lb. 
Engine Timing Plate-to-Engine Front Cover Bolt . 10 Nem (89 lb. 
Exhaust Mai ha Converter Flange-to-Front Exhaust Pipe: Flange Bolt . . 20 Nem (15 Ib. 
Exhaust Mai - 30 Nem (22 Ib. 
Exhaust Mai oF a MS tinder Head Bolt . 24 Nem (18 Ib. 
Front Crossmember Rear Brace-to-Front Side Member Bolt 62 Nem (46 Ib. 
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80 Nem (59 Ib, ft.) 
6 Nem (19 Ib. ft.) 
6 Nem (19 Ib. 
10 Nem (89 Ib. in. 
- 26 Nem (19 Ib. ft.) 
10 Nem (89 Ib. i 
8 Nem (71 Ib. 
56 Nem (41 Ib. 
| 11 Nem (98 Tb. in.) 

and turn 180° 
- 10 Nem (89 Ib. in.) 
- §2.Nem 8 Ib. fe) 
- 26Nem 19 I. 


Front Crogsmember Rear Brace-to-Front Crossmember Bolt 
Fuel Rail Assembly-to-Injector Housing Bolt ....... 

Taler Sprocket Agsembly-to-Cylinder Case Bolt 

Ignition Timing Sensor . . : 

Injector Housing-to-Cy} 
MAP Sensor Bracket-to-Plenum 
MAT Sensor . : 
Oil Cooler Hos ie 
Oil Cooler Hose Fresingecta-Oil Ptr Howeing 


Oil Cooler Hose-to-Oil Cooler Bolt . 
Oil Drain Plug 

Oil Filter Housing- Ci 

Oil Level Indicator Guide ‘Tube-to-Exhaust Mi 


Oil Pan-to-Crankcase Bolt .. 
Oil Pick-up-to-Oil Pan Bolt 
Oil Pressure Sensor... 
Oil Pump Plate-to-Pump Housing Screw - 
Qil Pump-to-Cylinder Case Bolt . 
Plenum-to-Injector Housing Bolt ||. 
Primary Timing Chain Guide Bolt - shite 
Primary Timing Chain Tensioner-to-Cylinder Case Bolt * | 
Secondary Port ‘Throttle Valve Valve Vacuum Actuator Reservoir Bolt .. 8Nem (711 
Secondary Port Throttle Valve Linkage Cover-to-Cylinder Head Screw ........ 3 Nem (26 Ib. 
Secondary Port Throttle Valve Actuator Bracket-to-Cylinder 

Head Screw a Me piey cee agdevesae 
Secondary Port ‘Throttle Valve Shaft Lever Nut 
Secondary Port ‘Throttle Valve Vacuum Actuator Adjustment Screw 
Secondary Port Throttle Valve Actuator-to-Bracket Nut ...... 
Secondary Port Throttle Valve-to-Valve Shaft Screw 
Secondary Fixed/Pivot Guide-to-Cylinder Case Bolt. . 26 Nem (19 Ib. ft. 
Secondary Timing Chain Tensioner-to-Cylinder Head Bolt .. 210 Nem (89 Ib. 
‘Throttle Body Extension-to-Throttle Body Serew sn... ll 6 Nem (53 Ib. 
Throttle Body-to-Plenum Screw SAP RAT aM need veeeeeees 15 Nem (11 Db. 
Throttle Cable Hold-Down-to-Plenum Nui ake ete eS ..2Nem (18 Ib, 
‘Throttle Cable Shield Screw/Nut ..... 13 Nem (27 Ib. in. 


= 10 Nem (89 Ib. in.) 
3 Nem (26 Ib. in.) 
. 3 Nem (26 Ib. in.) 
6 Nem (53 Ib. in.) 
- 1,3 Nem (12 bb. in. ) 


~) 
Ly 
-) 
-) 
in.) 
) 


SPECIAL TOOLS 


437312 


SZ 


SS 
CRANKSHAFT REAR SEAL INSTALLER 
ENGINE LIFT BRACKET 
OIL PRESSURE REGULATION VALVE REMOVER 


O=8 5 37307 


RCTOIO-GAZA-Y-RP-AT 
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SECTION 6A2B 


ENGINE UNIT REPAIR 
5.7 LITER V8, RPO LT5 
VIN J 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts or system damage could result. 


General Description . 
Construction . 
Lubrication 

Disassembly .. 
Throttle Body Extension . 
Throttle Body .. 
Plenum Assembly . 
Camshaft Covers .. 

Right Camshaft Cover . 
Left Camshaft Cover .. 


Ventilation Hoses, Cover an 


Injector Housings .... 
Exhaust Manifolds . 
Torsional Dampener 


Coolant Pump and Engine 


Front Cover 
Oil Filter Housing . 
Camshafts and Lifters . 


Timing Chains, Sprockets and 


Guides 
Oil Pump. 


Cylinder Heads .... ++ 6A2B-22 Pump....... 
Flywheel and Crankshaft Rear Camshaft Covers . 
Oil Seal . ++ GA2B-22 Torsional Dampen: 
Oil Pan . 6A2B-22 Power Steering Pump . 
Piston-Rod Assembly 6A2B-22 A/C Compressor .... 
Crankshaft .. 6A2B-23 Oil Filter Housing and Generator . 


Cylinder Case . 


Cleaning, Inspection and Repair ... 


Cylinder Case 
Crankshaft .. 
Main Bearing Fitting 


Pistons, Connecting Rods and : Exhaust Manifold 
.. 6A2B-27 Crankshaft Rear Oil Seal and 


Cylinder Liners 


Connecting Rod Bearing Fitting . 


lea 


Is 


Timing Chains, Sprockets and 
Guides os. cseveeesseee 


CONTENTS 


« 6A2B-2 Camshafts ....... 
. 6A2B-2 Engine Front Cover . 
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6A2B-18 Oil Pump . 
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GENERAL DESCRIPTION 


CONSTRUCTION 


Throttle Body Extension and Throttle Body 

The throttle body extension and the throttle 
body are both made of cast aluminum. The amount 
of incoming air is controlled by three throttle plates 
mounted on the throttle body. A 22 mm (0.87 in.) 
diameter primary plate, and two 59 mm (2.32 in.) 
diameter secondary plates are used. The primary 
throttle plate is operational when vehicle speeds are less 
than 113 kmv/h (70 mph), At full throttle operation, or 
after 80° of primary plate rotation, the larger secondary 
plates begin to open for additional airflow. 


Plenum 

The induction air is collected in the plenum, a one 
piece aluminum casting, where it is distributed evenly 
into the plenum primary intake runners, through the 
injector housings, and into the eight primary inlet 
ports in the cylinder heads, The eight plenum 
secondary intake runners feed through the injector 
housings and into the eight secondary inlet ports. 
Airflow into the secondary inlet ports is regulated by 
eight throttle plates in the cylinder head. The MAP 
sensor and ignition module are attached to the plenum. 


Injector Housings 

The injector housings are aluminum castings into 
which the sixteen fuel injectors are inserted. These 
housings provide an optimum point for fuel to be added 
to the induction airflow. 


Cylinder Heads 

‘The cylinder heads are made of aluminum and are 
cast from a semi-permanent mold. The cross-flow, 
four valve per cylinder design provides optimum 
induction and exhaust system breathing. The clover 
leaf combustion chamber, with a centrally located 
spark plug, contributes to smooth, efficient operation. 

The valve seat inserts and valve guides are made of 
sintered metal. The valves are made of hardened steel. 

The cylinder heads also house the secondary port 
throttle valves. These valves are opened and closed by 
a vacuum actuator whose operation is governed by the 
ECM. The inputs to the ECM affecting actuator 
operation are throttle position, engine rpm, coolant 
temperature, and manifold pressure. 

In combination with the camshaft covers, the heads 
form the bearing surfaces for the camshaft journals. 
‘There are no replaceable camshaft bearings. 


Cylinder Case and Liners 

The cylinder case is an open deck design of cast 
aluminum. The upper casting houses the cylinder 
liners, upper main bearings, and camshaft timing 
chain assembly. Oil return passages are cast in the side 
of the cylinder case to provide proper oil drainback to 
the oil pan 


‘The cylinder liners are oriented in the case ina 90° 
“V" configuration. They are made of aluminum with a 
“Nikasil” coating plated onto the bore surface to 
provide superior wear characteristics. 

The cylinder liners are slip-fitted into the cylinder 
case and sealed with special heat resistant adhesive. 
Coolant is circulated around the upper half of each 
liner, giving them the name wet liners. 


Crankcase 

‘The crankcase is an aluminum casting located 
immediately below the cylinder case. It houses the 
lower main bearings and, together with the cylinder 
case, retains the crankshaft. An oil passage is cast into 
the crankcase and runs from the oil pick-up assembly 
to the oi] pump. 


Crankshaft 

‘The internally balanced crankshaft is made of 
forged steel to provide high strength and durability in 
high torque applications. Oil is fed through the center 
of the crankshaft (entering at the front) to provide 
lubrication to the main bearings and connecting rod 
bearings. For increased lubrication to the rod bearings, 
the crankshaft is cross-drilled. 

Located on the crankshaft is the crankshaft 
ignition timing disc. Nine notches are machined into 
the disc, These notches, along with the engine timing 
sensor, provide exact crankshaft position information 
to the ECM. 


Connecting Rods 

The connecting rods are made of forged steel and 
are 145.8 mm (5.74 in.) in length, center to center. Rod 
caps are secured to the rods with bolts that pass 
through the caps and thread into the rods. 


Piston and Pins 

‘The pistons are made of a cast aluminum alloy and 
utilize a concave head design. There are two 
compression rings, upper and lower and one oil control 
ring. 

The pistons are select-fit to cylinder liners and are 
not interchangeable between liners. Only piston-liner 
assemblies are available as replacement parts. 

‘The piston pins float freely in the pistons and in the 
rods. 


Camshafts and Drive System 

The camshafts are made of cast iron and are 
positioned above the cylinder banks on the cylinder 
heads. One intake and one exhaust camshaft operates 
each bank of sixteen valves. The intake and exhaust 
camshaft lobes are ground to accommodate the air 
induction system characteristics. The secondary lobes 
of the intake camshafts are ground to provide a longer 
duration than the primary lobes of the intake 
camshafts. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


The camshaft sprockets are driven by two duplex 
secondary timing chains that are routed through the 
front of the heads. The secondary chains are driven by 
the idler sprocket assembly, which is driven by the 
primary timing chain. The primary chain is driven by 
the crankshaft sprocket. 

Primary chain tension is maintained by a single 
guide between the crankshaft sprocket and idler 
sprocket. Tension in the two secondary chains is 
maintained by hydraulic chain tensioners, one per 
bank. Force is applied to the chains through a pivot 
guide at each tensioner. There are also two fixed 
guides, one adjacent to each pivot guide, and two top 
guides, one in each camshaft cover. These guides 
provide a damping effect, preventing excessive chain 
travel and noise. 

These steel roller timing chains are highly durable 
and provide efficient transmission of power. 


Hydraulic Lifters 

The hydraulic lifters maintain zero lash between 
the camshaft lobes and the valve stems. Due to the 
overhead design of this engine, cam lobe action is 
transferred in a straight line directly to the valve stem, 
contributing to smooth operation. 


Exhaust Manifolds 

‘The exhaust manifolds are made of tubular 
stainless steel. They are part of the manifold/converter 
assembly that couples exhaust manifolds with engine 
compartment-mounted catalytic converters. The ALR. 
injection pipes are mounted to each manifold. 


LUBRICATION 

The duo-centric design oil pump is a positive 
displacement pumping unit consisting of an inner and 
outer gear. The inner gear has one less tooth than the 
outer, with the inner gear’s centerline positioned at a 
fixed eccentricity from the centerline of the outer gear. 
‘The pump is mounted to the front of the cylinder case 
and driven by two flats machined into the crankshaft. 
Also contained within the oil pump body is an oil 
pressure regulation valve. The regulation valve 
regulates oil pressure to provide proper lubrication to 
engine components. 

The oil filter housing mounted on the front of the 
cylinder case combines three control functions: oil 
temperature regulation, oil cooler bypass, and oil filter 
bypass. The oil filter is attached to the top of the filter 
housing. 

Engine oil temperature —_regulation _is 
thermostatically controlled in the oil filter housing. 
When engine oil is cold, the temperature control valve 
is open and the cooler bypass valve is closed. This 
permits cold oil to be circulated throughout the engine. 
When the oil warms to a preset temperature, the 
temperature control valve closes and the cooler bypass 
valve opens, diverting hot oil through the cooler. Some 
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oil is always sent to the filter before entering the 
engine, regardless of oil temperature. 

Should the oil filter become clogged, a bypass valve 
in the filter housing will open so that oil is still 
available for lubrication. The oil filter also contains a 
bypass valve, thereby providing a redundant system in 
the event of filter restriction. 

‘The oil filter also contains an anti-drainback valve 
that prevents oil spillage if filter is removed from 
engine in upright position when serviced. 

After regulation, filtration, and cooling as required, 
the engine oil is directed to the crankshaft inlet holes 
for center feed to the main and connecting rod 
bearings. Oil passages direct additional oil to the 
engine upper components such as the camshafts, 
timing chains, lifters, ete. 


NOTICE: The threads of some fasteners, sensors, and 
fittings on the LTS engine require the application of thread 
locking and sealing compounds. It is important that the 
correct compounds be used to ensure that parts or system 
damage does not occur. 


DISASSEMBLY 


THROTTLE BODY EXTENSION 
Figure 13 


} Remove or Disconnect 

1. Electrical connector from MAT sensor. 

2. Ventilation breather hose from left and right side of 
throttle body extension. 

3. Screw and nuts retaining cable shield to throttle 
body extension and shield from engine. 

4. Screws retaining extension to throttle body. 

5. Extension and gasket from vehicle. 

THROTTLE BODY 

Figure 13 


ca Remove or Disconnect 
Electrical connectors from: 


e TPS, 
e IAC. 
2. Screws retaining throttle body to plenum. 
3. Throttle body and gasket. 
PLENUM ASSEMBLY 
Figure 14 


Remove or Disconnect 


I. Coolant air bleed hose from plenum. 

2. Vacuum hose between fuel pressure regulator and 
plenum. 

3. Vacuum hoses from mid-plenum: left and right. 

4. Vacuum hose from MAP sensor and plenum. 
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Figure 1 - Cylinder Block and Internal Parts 
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BLOCK, ENGINE ‘SEALANT, PIPE 
MOTOR, STARTER BOLT, LOWER CRANKCASE 
BOLT, STARTER MOTOR WASHER, CYLINDER CASE MAIN BEARING BOLT 


PLUG, CRANKCASE COOLANT DRAIN 
BOLT, FLYWHEEL HOUSING COVER 
COVER, FLYWHEEL HOUSING 

BOLT, TRANSMISSION CLUTCH HOUSING 
HOUSING, FLYWHEEL 

BOLT, CLUTCH FORK BALL STUD LOCK 
FORK, CLUTCH 

BEARING, CLUTCH RELEASE 

PLATE, CLUTCH PRESSURE 

PLATE, CLUTCH DRIVEN 

BOLT, FLYWHEEL 

FLYWHEEL, ENGINE 

PIN, FLYWHEEL LOCATING 

WEIGHT, FLYWHEEL 

BEARING, CLUTCH PILOT 

PLUG, CUP CRANKSHAFT 

PLUG, CRANKSHAFT OIL GALLERY 
CRANKSHAFT, ENGINE 


BOLT, CRANKSHAFT POSITION SENSOR 
‘SENSOR, CRANKSHAFT POSITION 
BEARING KIT, CRANKSHAFT 

BOLT, TORSIONAL DAMPENER 
WASHER, TORSIONAL DAMPENER 
WEIGHT, CRANKSHAFT BALANCER. 
DAMPENER, CRANKSHAFT TORSIONAL 
KEY, TORSIONAL DAMPENER 

SENSOR, KNOCK 

PIN, LOWER CRANKCASE LOCATING 
LINER, CYLINDER. 

ROD, CONNECTING 

RETAINER, PISTON PIN 

PIN, PISTON 

RING KIT, PISTON 

PISTON, ENGINE 

BEARING KIT, CONNECTING ROD 
BOLT, CONNECTING ROD 


RC1007-6028-Y.RPRI 


Figure 2 - Cylinder Block and Internal Parts - Legend 
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Figure 3 - Cylinder Head and Related Parts 
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EMBLEM, ENGINE WASHER, TIMING CHAIN GUIDE ACCESS PLUG 
‘SPARK PLUG TENSIONER, TIMING CHAIN 

SCREW, CAMSHAFT HOUSING COVER SEAL, TIMING CHAIN TENSIONER COVER 
COVER, CAMSHAFT HOUSING HOUSING, TIMING CHAIN TENSIONER, 


FILTER, CRANKCASE VENT PLUG, CAMSHAFT SECONDARY TIMING CHAIN 
TENSIONER COVER 


PLUG, TIMING CHAIN GUIDE ACCESS, 


PIN, CAMSHAFT COVER FOAM 
RETAINER, CAMSHAFT 
CAMSHAFT, EXHAUST 
CAMSHAFT, INTAKE 

UFTER, VALVE 

SEALANT, PERMABOND A136 


BOLT, CYLINDER HEAD 
GUIDE, VALVE 

RETAINER, VALVE GUIDE 
SEAL, VALVE GUIDE 


PIN, CAMSHAFT SPROCKET LOCATING 
BOLT, CAMSHAFT SPROCKET 
WASHER, CAMSHAFT SPROCKET 


PLUG, CYLINDER HEAD 
PLUG, CAMSHAFT COVER 
HEAD, CYLINDER 

KEY, VALVE STEM 


PLATE, CAMSHAFT SPROCKET TIMING 
‘SPROCKET, CAMSHAFT 


CaP, VALVE SPRING 
SPRING, VALVE NNER Es] 


WASHER, CAMSHAFT THRUST 

[ee] sor, caMSHAFT RETAINER 

[242] ‘SEAL, CYLINDER HEAD CAM COVER O-RING 
243] PIN, CAMSHAFT HOUSING COVER LOCATING 


‘SEAL, INTAKE VALVE STEM OIL 
VALVE, INTAKE [244] BOLT, CRANKCASE VENT TUBE 


VALVE, EXHAUST [245] PIPE, AIR DUCT 
Ripa ae SEAL, CRANKCASE VENT INLET 


PLUG, TIMING CHAIN GUIDE ACCESS 


‘SPRING, VALVE OUTER 
SEAT, VALVE SPRING 


ACI000-5826-¥.RP-AY 


Figure 4— Cylinder Head and Related Parts - Legend 
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Figure 5 - Front Cover and Cooling 
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GASKET, WATER OUTLET PIPE 
OUTLET, WATER, 

BOLT, WATER OUTLET PIPE 
‘SPROCKET, CRANKSHAFT 
GASKET, ENGINE FRONT COVER 
COVER, ENGINE FRONT 

‘SEAL, CRANKSHAFT FRONT OIL. 
BOLT, ENGINE FRONT COVER 
GASKET, WATER PUMP. 

PUMP, WATER 

BOLT, WATER PUMP 

PULLEY, WATER PUMP 

BOLT, WATER PUMP PULLEY 


BELT, WATER PUMP, A/C COMPRESSOR, GENERATOR 
AND POWER STEERING PUMP 


WASHER, DRIVE BELT TENSIONER 
TENSIONER, DRIVE BELT 

BOLT, DRIVE BELT TENSIONER 
GUIDE, PRIMARY CHAIN 
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PIN, TIMING CHAIN GUIDE WEAR STRIP RETAINER 
GUIDE, TIMING CHAIN PIVOT 

STRIP, TIMING CHAIN PIVOT GUIDE WEAR 
‘SCREW, CAMSHAFT DRIVE CHAIN WEAR STRIP 
GUIDE, TIMING CHAIN TOP INSERT 

STRIP, TIMING CHAIN TOP GUIDE WEAR 
STRIP, TIMING CHAIN FIXED GUIDE WEAR 
GUIDE, TIMING CHAIN FIXED 

GUIDE, TIMING CHAIN PIVOT 

STRIP, TIMING CHAIN PIVOT GUIDE WEAR 
STRIP, TIMING CHAIN FIXED GUIDE WEAR 
GUIDE, TIMING CHAIN FIXED 

BUSHING, TIMING CHAIN GUIDE BOLT 

CHAIN, PRIMARY CHAIN GUIDE WEAR 

STRIP, PRIMARY CHAIN GUIDE WEAR 


SCREW, CAMSHAFT DRIVE CHAIN WEAR STRIP 


CHAIN, SECONDARY TIMING 


ACIOTZ-EAZBY.RP-AY 


Figure 6 — Front Cover and Cooling - Legend 
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Figure 7 - Oil Pump, Pan and Related Parts 
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BLOCK, ENGINE 
BOLT, LOWER CRANKCASE 

PIPE, CRANKCASE “VEE” DRAIN 

‘SCREW, CRANKSHAFT REAR OIL SEAL 
HOUSING, CRANKSHAFT REAR OIL SEAL 
GASKET, CRANKSHAFT REAR OIL SEAL HOUSING 
SEAL, CRANKSHAFT REAR OIL, 

GASKET, OIL PAN 

TRAY, WINDAGE AND OIL 

PIPE, OIL PUMP SUCTION 

BOLT, OIL PUMP SUCTION PIPE BRACKET 
BOLT, OIL PAN BAFFLE 

BAFFLE, OIL PAN REAR 

BAFFLE, OIL PAN SIDE 

BAFFLE, OIL PAN FRONT 

PAN, OIL, 

INSERT, OIL PAN DRAIN PLUG THREAD 
GASKET, OIL PAN DRAIN PLUG 

PLUG, OIL PAN DRAIN 

STUD, OIL PAN 

BOLT, OIL PAN 

SENSOR, ENGINE OIL LEVEL 

‘SEAL, OIL PICK-UP PIPE 

GASKET, OIL PUMP ACCESS COVER 
COVER, OIL PUMP ACCESS 

BOLT, OIL PUMP ACCESS COVER 
SWITCH, ENGINE OIL PRESSURE INDICATOR 
BOLT, OIL FILTER HOUSING 

‘SEAL, OIL PUMP O-RING 

BOLT, OIL PUMP PLATE 

PLATE, OIL PUMP. 

GEAR, OIL PUMP OUTER 

GEAR, OIL PUMP INNER 

PUMP, OIL 

BOLT, OIL PUMP. 
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SEAL, OIL PUMP 
SEAL, OIL PRESSURE REGULATOR VALVE 
HOUSING, OIL PRESSURE REGULATOR VALVE 
VALVE, OIL PRESSURE REGULATOR 

‘SPRING, OIL PRESSURE REGULATOR VALVE OUTER 
SPRING, OIL PRESSURE REGULATOR VALVE INNER 
RETAINER, OIL PRESSURE REGULATOR VALVE 
PLUG, OIL PRESSURE REGULATOR VALVE BORE 
RETAINER, OIL PRESSURE REGULATOR VALVE 
SEAL, OIL PUMP O-RING 

SEAL, OIL PUMP O-RING 

SENSOR, ENGINE OIL TEMPERATURE 

FITTING, ENGINE OIL COOLER PIPE 

RETAINER, OIL FILTER/COOLER BYPASS VALVE 


RING, ENGINE OIL TEMPERATURE CONTROL 
VALVE RETAINING 


SEAL, ENGINE OIL TEMPERATURE CONTROL 
VALVE DISC 


VALVE, ENGINE OIL TEMPERATURE CONTROL, 
SLEEVE, ENGINE OIL TEMPERATURE CONTROL VALVE 
SPRING, ENGINE OIL TEMPERATURE CONTROL VALVE 


CAP, ENGINE OIL FILTER/COOLER BYPASS. 
VALVE SEAL 


‘SPRING, OIL FILTER/COOLER BYPASS VALVE 
VALVE, OIL FILTER/COOLER BYPASS 
SEAL, OIL LEVEL INDICATOR TUBE 
TUBE, OIL LEVEL INDICATOR 

BOLT, OIL LEVEL INDICATOR TUBE 
INDICATOR, OIL LEVEL 

FILTER, OIL 

SENSOR, ENGINE OIL PRESSURE GAGE 
BRACKET, GENERATOR BOTTOM 
HOUSING, OIL FILTER 

ADAPTER, OIL FILTER 

GASKET, OIL FILTER ADAPTER 


Figure 8 - Oll Pump, Pan and Related Parts - Legend 
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Figure 9 ~ Manifolds and Fuel Related Parts 
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PLENUM, INTAKE MANIFOLD 
BOLT, INTAKE MANIFOLD PLENUM 

BOLT, MAP SENSOR 

COVER, MAP SENSOR 

SENSOR, MAP 

BRACKET, MAP SENSOR 

BOLT, MAP SENSOR BRACKET 

HOSE, MAP SENSOR VACUUM 

FITTING, POWER BRAKE BOOSTER VACUUM TUBE 
CONNECTOR, PLENUM. 

CONNECTOR, CRANKCASE VENT 

PIPE, CRANKCASE VENT VALVE 

ELBOW, PLENUM COOLANT AIR BLEED 
CLAMP, WORM GEAR 

HOSE, PLENUM COOLANT AIR BLEED. 
CONNECTOR, PLENUM COOLANT AIR BLEED 
CONNECTOR, PURGE 

CONNECTOR, CRANKCASE VENT 

CLAMP, SPRING BAND 

HOSE, CRANKCASE VENT VALVE PIPE 
VALVE, CRANKCASE VENT 

HOSE, INJECTOR HOUSING 

WIRE KIT, SPARK PLUG 

COIL, IGNITION 

BOLT, IGNITION COIL, 

MODULE, DISTRIBUTOR IGNITION CONTROL 
BOLT, MAP SENSOR 

PLATE, EGR 

SENSOR, MAP 


PLATE, DIFFERENTIAL PRESSURE 
BOLT, EGR VALVE SIGNAL MODIFIER 

MODULE, EGR VALVE SIGNAL MODIFIER 

BOLT, ELECTRONIC IGNITION MODULE 

‘SCREW, EXHAUST MANIFOLD HEAT OUTER SHIELD 
‘SCREW, EXHAUST MANIFOLD HEAT OUTER SHIELD 
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‘SHIELD, EXHAUST MANIFOLD HEAT OUTER 
MANIFOLD, EXHAUST 

‘SPACER, EXHAUST MANIFOLD BOLT 

BOLT, EXHAUST MANIFOLD 

GASKET, EXHAUST MANIFOLD 

‘SHIELD, EXHAUST MANIFOLD HEAT INNER 
WASHER, EXHAUST MANIFOLD HEAT INNER SHIELD 
‘SCREW, EXHAUST MANIFOLD HEAT INNER SHIELD 
SHIELD, KNOCK SENSOR 

SHIELD, EXHAUST MANIFOLD HEAT OUTER 

BAFFLE, CRANKCASE VENT 

GASKET, CYLINDER CASE VENT COVER 

COVER, CRANKCASE VENT VALVE 

STUD, CYLINDER BLOCK VENT VACUUM RESERVOIR 
HOSE, CRANKCASE VENT 

CLAMP, CRANKCASE VENT TUBE 


VALVE, EVAPORATIVE EMISSION CANISTER 
PURGE SOLENOID 


‘SCREW, PURGE SOLENOID VALVE 
CLAMP, SPRING BAND 

HOSE, CRANKCASE VENT VALVE 

BOLT, THROTTLE BODY ACTUATOR 

HORN, THROTTLE BODY AIR 

SENSOR, INTAKE AIR TEMPERATURE 
CONNECTOR, THROTTLE BODY EXTENSION 
BOLT, THROTTLE BODY ADAPTER 

GASKET, THROTTLE BODY 

BOLT, THROTTLE BODY 

BODY, THROTTLE 

GASKET, THROTTLE BODY 

HOSE, CRUISE CONTROL VACUUM 
CONNECTOR, PLENUM 

HOSE, PLENUM COOLANT AIR BLEED. 
CONNECTOR, PLENUM COOLANT AIR BLEED 
PIPE, COOLANT AIR BLEED 

CLIP, COOLANT AIR PURGE PIPE 


RC1002-6A24.7-AP-AY 


Figure 10 - Manifolds and Fuel Related Parts ~ Legend 
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Figure 11 - Fuel Related Parts 
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RAIL, MULTIPORT FUEL INJECTION FUEL 
BOLT, FUEL INJECTOR FUEL RAIL 

HOSE, FUEL REGULATOR 

BOLT, FUEL INJECTOR HOUSING 

GASKET, FUEL INJECTOR HOUSING 

HOUSING, FUEL INJECTOR 

CONNECTOR, CRANKCASE VENT TUBE 

SENSOR, ENGINE COOLANT TEMPERATURE 
‘SENSOR, ENGINE COOLANT TEMPERATURE GAGE 
GASKET, FUEL INJECTOR HOUSING 

PIPE, CRANKCASE VENT VALVE 

BOLT, CRANKCASE VENT PIPE 

CLAMP, WORM GEAR, 

GROMMET, CRANKCASE VENT TUBE 

BRACKET, SECONDARY PORT THROTTLE 


SCREW, SECONDARY FUEL INJECTION AIR 
CONTROL VALVE 


VALVE, SECONDARY FUEL INJECTION AIR CONTROL, 


SHAFT, SECONDARY FUEL INJECTION AIR 
CONTROL VALVE 


SEAL, SECONDARY PORT THROTTLE VALVE SHAFT 


BEARING, SECONDARY FUEL INJECTION AIR 
CONTROL VALVE SHAFT 


LEVER, SECONDARY PORT THROTTLE VALVE 
WASHER, SECONDARY PORT THROTTLE VALVE LEVER, 
NUT, SECONDARY PORT THROTTLE VALVE LEVER 
LEVER, SECONDARY PORT THROTTLE VALVE 


RETAINER, SECONDARY PORT THROTTLE VALVE 
ACTUATOR LEVER 


LINK, SECONDARY PORT THROTTLE VALVE 
BOLT, SECONDARY PORT THROTTLE VALVE BRACKET 
NUT, VALVE ACTUATOR 

ACTUATOR, SECONDARY AIR INLET VALVE 

COVER, SECONDARY PORT THROTTLE VALVE LINKAGE 


‘SCREW, SECONDARY FUEL INJECTION AIR CONTROL, 
VALVE LINKAGE COVER. 


VALVE, SECONDARY AIR INLET VALVE 
ACTUATOR SOLENOID. 


FILTER, EGR ELECTRIC VACUUM REGULATOR 
SOLENOID VALVE 


BOLT, SOLENOID 
RESERVOIR, VACUUM ACTUATOR 


WASHER, SECONDARY PORT THROTTLE VACUUM 
ACTUATOR RESERVOIR 


NUT, SECONDARY PORT THROTTLE VACUUM 
ACTUATOR RESERVOIR 


HOSE, SECONDARY INJECTOR VACUUM ACTUATOR 


CTOIS-6AZA-Y-RP-AL 


Figure 12 - Fuel Related Parts - Legend 
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Bolts retaining plenum assembly to injector 
housing. 

Electrical connectors from ignition module 
Electrical connector from MAP sensor. 

Purge solenoid/PCV valve hose fitting from 
plenum. 

Plenum assembly and gaskets, 


CAMSHAFT COVERS 
Right Camshaft Cover 


Remove or Disconnect 
Spark plug wires from right cylinder head. 
Oil pressure sensor from oil filter housing. 
Bolt retaining coolant outlet pipe bracket to 
generator bracket. 
Screws and right side coolant outlet from injector 
housing. 
Bolt retaining fresh air pipe bracket to injector 
housing. 
Bolts retaining right camshaft cover to cylinder 
head. 
Right camshaft cover from cylinder head. 


PLENUM 


THROTTLE BODY GASKET 


THROTTLE BODY 
‘THROTTLE BODY SCREW 
‘THROTTLE POSITION SENSOR (TPS) 


THROTTLE BODY EXTENSION GASKET 


SCREW RETAINER 
VENTILATION BREATHER HOSE FITTING 


THROTTLE BODY EXTENSION 


THROTTLE BODY EXTENSION SCREW 
MANIFOLD AIR TEMPERATURE SENSOR (MAT) 
1OLE AIR CONTROLLER (1AC) 


Left Camshaft Cover 


Remove or Disconnect 

1. Bolt retaining A/C suction/discharge hoses to A/C 
compressor. 

2. Spark plug wires from spark plugs. 

3. Ventilation breather pipe from left camshaft cover. 

4, Bolts retaining left camshaft cover to cylinder 
head. 

5. Left camshaft cover from cylinder head. 


VENTILATION HOSES, COVER AND BAFFLE 
Figures 15 through 17 


ca Remove or Disconnect 


Clamps from ventilation hoses on ventilation cover 
and injector housings. 

Cylinder ventilation hoses from engine. 

AIC compressor bolts and compressor. 

Spark plug wires from coil pack. 

Bolts retaining coil pack bracket and purge 
solenoid bracket to ventilation cover and cylinder 
case. 


2. 
3. 
4, 
5. 


NOTE: FOUR SCREWS INSIDE 
THROTTLE BODY EXTENSION MUST 
HAVE SCREW RETAINER (7) TO 
PREVENT ENTRY OF SCREWS. 

INTO ENGINE. 


Ms 10505 


Figure 13 - Throttle Body and Extension 
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PLENUM 


PLENUM BOLT 


THROTTLE BODY 


THROTTLE BODY EXTENSION 


CAMSHAFT COVER 


INJECTOR HOUSING 


PLENUM GASKET 
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Figure 14— Plenum 


[] CYLINDER CASE VENTILATION COVER PASSAGE 


[1] cmunoen case veNTiLarion 


CYLINDER CASE VENTILATION HOSE - LH. 


CYLINDER CASE VENTILATION HOSE - RH 
Ms 10518 


Figure 15 - Cylinder Case Ventilation Cover 
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SECONDARY PORT THROTTLE VALVE 
VACUUM ACTUATOR LEVER 


SECONDARY PORT THROTTLE VALVE 
ACTUATOR BRACKET 


SECONDARY PORT THROTTLE VALVE 
LINKAGE COVER’ 


SECONDARY PORT THROTTLE VALVE 


SECONDARY PORT THROTTLE VALVE 
SHAFT SEAL 


SECONDARY PORT THROTTLE VALVE 
SHAFT BEARING 


SECONDARY PORT THROTTLE VALVE SHAFT 


SECONDARY PORT THROTTLE VALVE 
VACUUM ACTUATOR LEVER 


‘TAB WASHER 


SECONDARY PORT THROTTLE VALVE 
VACUUM ACTUATOR LEVER NUT 


SECONDARY PORT THROTTLE VALVE 
ACTUATOR LINK ASSEMBLY 


SECONDARY PORT THROTTLE VALVE 


ACTUATO? 
MS 10558 


Figure 16 - Secondary Port Throttle Actuation Assembly 


6, Electrical connectors from coil pack: coil pack from 

vehicle. 

Vacuum hoses from vacuum reservoir. 

Nuts and washers retaining vacuum reservoir to 

ventilation cover: reservoir from engine. 

9. Vacuum hoses from vacuum solenoid 

10. Electrical connector from vacuum solenoid. 

11. Screw retaining vacuum solenoid to ventilation 
cover and solenoid from engine. 

12; Vacuum hoses from secondary port throttle 
actuators. 

13, Nuts retaining actuators to brackets. 

14. Actuator retaining clips and actuators from engine. 

15. Screws retaining control assembly covers to 
actuator brackets: covers from engine. 

16. Link assemblies from lever assemblies. 

17. Electrical connectors from: 
¢ Coolant temperature sensor, 
¢ Cooling fan switch. 


18. Coolant temperature sensor and cooling fan switch 
from injector housing. 

19. Cylinder case ventilation hose. 

20. Bolts retaining cylinder case ventilation cover to 
cylinder case. 

21. Ventilation cover and gasket from engine. 

22. Bolts retaining ventilation baffle to cylinder case; 
baffle from engine. 


INJECTOR HOUSINGS 
Figure 18 


| Remove or Disconnect 
~ Bolts retaining fuel rail assembly to injector 
housings. 
2. Injectors from housings and fuel rail assembly from 


engine. 
3. PCV grommet from right injector housing. 
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CYLINDER CASE F 


CYLINDER CASE 
Ventiationsarrie C2] Fuet ran 


CYLINDER HEAD 


Ms 10519 
Figure 17 - Cylinder Case Ventilation Baffle 


PLENUM GASKET 


INJECTOR HOUSING 


Ms 10520 


Figure 18 - Injector Housing 


Bolt retaining generator rear support bracket to 
generator. 

Bolt retaining generator rear support bracket and 
right-side ventilation pipe to injector housing. 
Bolts retaining right injector housing to cylinder 
head. 

Right injector housing and gasket from engine. 
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8. PCV grommet from left injector housing. 
9. Bolts retaining housing to cylinder head. 
10. Left injector housing and gasket from engine. 


EXHAUST MANIFOLDS 


ce) Remove or Disconnect 
Air hoses from check valves on right and left 
exhaust manifolds. 

2. Outer heat shields from exhaust manifolds. 

8. Bolts, nuts and spacers from exhaust manifolds. 

4, Exhaust manifolds. 


TORSIONAL DAMPENER 
Figure 19 


Tool Required: 
J 24420-C_ Torsional 
Sprocket Puller 


Damper/Crankshaft 


Remove or Disconnect 


1. Bolt and washer retaining crankshaft torsional 
dampener to crankshaft. 

2. Torsional dampener using J 24420-C. 

3. Key from crankshaft 


COOLANT PUMP AND ENGINE FRONT COVER 
Figure 20 


=} Remove or Disconnect 

1. Coolant pump pulley bolts. 

2. Coolant pump pulley. 

3. Drive belt tensioner bolt and tensioner. 

4, Generator lower bracket bolts and bracket. 

5. Bolts retaining coolant pump to engine front cover. 

6. A/C compressor-to-coolant pump bolt. 

7. Coolant pump and gasket. 

8. Bolts and stud nuts (at top of eylinder case vee) 
retaining engine front cover: cover and gasket from 
engine. 


OIL FILTER HOUSING 


Remove or Disconnect 

. Oil filter. 

2, Electrical connectors from: 
© Generator. 
© Oil pressure sensor. 
© Oil temperature sensor. 
© Low oil pressure switch. 

8. Generator bracket and generator and shield from 
engine. Oil filter housing bolt and oil filter housing 
from engine. 


1 
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CAMSHAFTS AND LIFTERS 
Figures 21, 22 and 23 


Tools Required: 
J 38098 Crankshaft Timing Slot Locator 
J 38099 Timing Chain Retainers 


Remove or Disconnect 

1. Lock crankshaft into position using J 38098. 

2, Remove J 38098. 

3. Bolts retaining left and right secondary timing 
chain tensioner housings to cylinder heads: 
housings, O-rings, and tensioners from cylinder 
heads. 

4. Bolts retaining camshaft sprockets using a backup 
wrench, washers, pins and timing plates. 

5. Rotate camshafts to a neutral position (no valves 
open) using the cast hex head at the rear of 
camshafts 

6. Bolts retaining camshaft retainers: retainers and 
thrust washers from engine. 

7. Camshafts and sprockets from engine while 


(1 torsional camer installing tools J38099 to retain secondary chain 
loops. 
[2] ENGINE FRONT COVER 8. Lifters from bores. 
MS 10527 
Figure 19 - Removing Torsional Dampener Important 


© Make sure lifters are retained in order so that 
each one is returned to its original bore upon 
installation. 


TIMING CHAINS, SPROCKETS AND GUIDES 
Figures 24, 25 and 26 


Tools Required: 
J 38099 Timing Chain Retainers 
J. 38211 Crankshaft Sprocket Remover 


Remove or Disconnect 

Bolts retaining primary chain guide to oil pump: 
guide from engine. 

2. Bolts retaining idler sprocket assembly. Primary 


ENGINE FRONT COVER GASKET chain from idler sprocket and crankshaft sprocket: 
chain from engine. 
ENGINE FROST COVER, 3. Disengage right side secondary timing chain from 
ENGINE FRONT COVER SEAL idler sprocket assembly. 
4, Tools J 38099. 
ENGINE FRONT COVER BOLT 5. Sprocket assembly and left side chain. 
6. Right side chain. 
|GINE FRONT COVER STUD 
ie. 7. Timing chain crankshaft sprocket using J 38211. 
ENGINE FRONT COVER STUD NUT 8. Bolts retaining fixed and pivot secondary chain 


MS 10529 


guides to cylinder case: guides from engine. 
Figure 20 - Engine Front Cover 
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T] CAMSHAFT 5] CAMSHAFT SPROCKET TIMING PLATE 


Z]} CAMSHAFT RETAINER TE) camsnat sprocket Pm 
[) camsnarrtanustwasten [7] CAMSHAFT spRocKER WASHER 


CAMSHAFT SPROCKET @] CAMSHAFT SPROCKET BOLT MS 10536 


Figure 21 - Camshafts 


7] CYUNDER HEAD 


[2] camsuart seconoary TIMING CHAIN 


[3] vawve ueten Ms 10541 


Figure 22 - Secondary Timing Chain Retainers 
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INTAKE VALVE LIFTER 
CYLINDER HEAD. 


EXHAUST CAMSHAFT - RH Ms 10542 


Figure 23 ~ Valve Lifters 


OIL PUMP 


| Remove or Disconnect 

1. Key and oil pump seal seat from crankshaft. 

2.. Bolts retaining oil pump to cylinder case and pump 
from engine. 

3. O-ring from crankshaft. 


CYLINDER HEADS 


Remove or Disconnect 


I. Camshaft position sensor electrical connector. 
2. Spark plugs. 
3. Bolts retaining camshaft position sensor and 
sensor from left cylinder head. 
4. Bolts retaining cylinder heads to cylinder case. 
© Start with end bolts and work towards center of 
cylinder head. 
5. Cylinder heads and gaskets from engine. 


FLYWHEEL AND CRANKSHAFT REAR OIL SEAL 


Remove or Disconnect 


T. Bolts retaining flywheel and flywheel from 
crankshaft. 


2. Screws retaining rear main oil seal/housing 
assembly: assembly from crankshaft. 


OIL PAN 
Figure 27 


Tool Required: 
137330 Liner Installation and Retainer Kit 


fe] Remove or Disconnect 

1. Install cylinder liner retainers J 37330. 

2, Invert engine, 

3. Bolts retaining oil pan; remove pan and gasket 
from crankease. 

4. Bolts and crankcase baffle and oil pick-up 
assembly. 


PISTON-ROD ASSEMBLY 
‘Tool Required: 
J. 39494 Connecting Rod Guide Pin 


Remove or Disconnect 


1. Rotate crankshaft until piston is at the bottom of 
its stroke. 

2. Bolts retaining connecting rod cap: remove cap and 
bearings from engine. 
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Me SLOTIN GUIDE 
0 
S 


CAMSHAFT PRIMARY TIMING CHAIN 


2] PRIMARY TIMING CHAIN GUIDE ASSEMBLY 


[3] camsnaet riainc CHAIN IDLER SPROCKET ASSEMBLY 


Figure 24 - Primary Timing Chain Guide Assembly (Engine Inverted) 


ka Important 
© Before removal of connecting rod cap, mark the 
side of the rod and the cap with the cylinder 
number to assure matched reassembly of rod 
and cap. 
8. Piston-rod assembly from cylinder liner using 
J 39494. 
4, Repeat steps for each cylinder. 


CRANKSHAFT 


cs] Remove or Disconnect 

1. Bolts and washers retaining crankcase at main 
bearing journals. 

Bolts retaining crankcase to cylinder case. 
Crankcase from cylinder case. 

Crankshaft from cylinder case. 

Main bearings from crankcase and cylinder case. 


gee 


CYLINDER CASE 
Figure 28 


Tools Required: 
J 37330 Cylinder Liner Retainers 
J 38124 Cylinder Liner Remover 
J 8092 Driver Handle 


Remove or Disconnect 


1. Liner retaining tools J 37330. 

2. Cylinder liner(s) from cylinder case using J 38124 
with J 8092. 

3. Electrical connectors from starter, generator and 
crankshaft timing sensor. 

4, Wiring harness ground connections and wiring 

harness, 

Starter bolts and starter. 

Bolt and crankshaft sensor. 

Knock sensor. 

. Vee drain tube. 


CLEANING, INSPECTION AND REPAIR 
CYLINDER CASE 


Clean 


Cylinder case thoroughly in cleaning solvent and 
clean all gasket surfaces. 

© Oil galleries and drainback passages. 

Coolant passages. 


Important 


© DO NOT use a caustic solution to clean cylinder 
case. 


DARN 
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[3] cruinper case 


338211 


124820-C 


‘CAMSHAFT TIMING CHAIN IDLER SPROCKET 


CRANKSHAFT SPROCKET 


Pc1002-8428-¥-AP 


Figure 25 ~ Removing Crankshaft Sprocket 


Inspect 

‘oolant passages for blockage. 

© Cylinder case for cracks. 

© Cylinder case deck surfaces (crankcase and 
cylinder head) for straightness. 


CRANKSHAFT 
Figures 29 and 30 


‘Tool Required: 
3.37306 Crankshaft Cup Plug Installer 


cz] Remove or Disconnect 
1, Pilot bearing. Refer to CLUTCH (SECTION 70). 


Clean 

© Crankshaft oil gallery passages. Taper plugs and 
cup plugs must be removed to access all internally 
drilled passages. 

¢ Blow out all passages with compressed air, 


Inspect 
© For wear and damage. 


Pa Install or Connect 

. Coat rear cup plug with Loctite? 620 on plug 
sealing surface. 
Install rear cup plug. 
. New pilot bearing, refer to SECTION 7C, 
‘Taper plugs with Loctite® 565 on the threads, 
Remaining cup plugs with Loctite® 620 on plug 
sealing surface. Installation is accomplished using 
J 37306. 


NOTICE: Protect crankshaft journals from 
damage when using tools near the journals. 


yep 


MAIN BEARING FITTING 

Main bearings are of the precision insert type. If 
clearances are found to be excessive, a new bearing, 
both upper and lower halves, will be required. 


Inspect 


In general, the lower half of the bearing (except No. 
1 bearing) shows greater wear and abrasion. If the 
lower half of upper half shows evidence of wear or 
damage, both upper and lower halves should be 
replaced. Never replace one half without replacing 
the other half. 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


CAMSHAFT SPROCKET 
CAMSHAFT SECONDARY TIMING CHAIN TOP GUIDE 
CAMSHAFT SECONDARY TIMING CHAIN 

CAMSHAFT TIMING CHAIN IDLER SPROCKET ASSEMBLY 
CAMSHAFT PRIMARY TIMING CHAIN 

CYLINDER CASE 
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TORSIONAL DAMPER 
CRANKSHAFT DAMPER WASHER 

CRANKSHAFT DAMPER BOLT 

CAMSHAFT SECONDARY TIMING CHAIN FIXED GUIDE 
‘CAMSHAFT SECONDARY TIMING CHAIN PIVOT GUIDE 


¢1003-6826-¥-AP 


CYLINDER CASE 


[2] CYLINDER LINER 


137330 


Figure 27 - Installing Cylinder Liner Retainers 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


6A2B-26 ENGINE UNIT REPAIR VIN J 


Figure 28 — Removing Cylinder Liner 


© Wipe both upper and lower main bearing shells and 
crankshaft main journals clean of oil. 

© Main journals for out-of-round or taper with a 
micrometer. Ifnot within specifications, replace the 
crankshaft. 

© Normally, main bearing journals wear evenly and 
are not out-of-round. However, if a bearing is being 
fitted to an out-of-round journal (0.001 in. max.), be 
sure to fit to the maximum diameter of the journal. 

If the bearing is fitted to the minimum diameter, 

and the journal is out-ofround 0.001 in., 

interference between the bearing and main journal 
will occur, resulting in rapid bearing failure. 

A. Place a piece of gaging plastic the full width of 
the bearing (parallel to the crankshaft) on the 
bearing surface. 

B. Crankshaft onto cylinder case. 

C. Crankcase onto cylinder case. 

D. Washers (oil coated) and bolts retaining 
crankcase at main bearing journals: finger 
tighten. 

F. Crankcase bolts retaining crankcase to 
cylinder case (at rear of engine): finger tighten. 


Tighten 


© Inner main bearing bolts per sequence to 
20 Nem (15 Ib. ft.) and turn 65-70 degrees. 


© Outer main bearing bolts per sequence to 
20 Nem (15 Ib. ft.) and turn 50-55 degrees. 


NOTICE: Do not turn crankshaft with the 
gaging plastic installed, 


F. Remove crankcase bolts, main bearing bolts, 
and crankease from cylinder case, Measure the 
gaging plastic width at its widest point. 

If the clearance exceeds specifications, select a new, 
correct size bearing and remeasure the clearance. 
Be sure to check what size bearing is being 
removed in order to determine proper replacement 
size bearing, If clearance cannot be brought to 
within specifications, the crankshaft must be 
replaced. No crankshaft grinding is allowed. 
If the flattened gaging plastic tapers toward the 
middle or ends, there is a difference in clearance 
indicating taper, low spot or other irregularity of 
the bearing or journal, Be sure to measure the 
journal with a micrometer if the flattened gaging 
plastic indicates more than 0.001 in. difference in 
clearance. 


Clean 


© Cylinder case and crankcase surfaces onto 
which bearings are to be seated. 
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“T] CRANKSHAFT 


CUP PLUG 


BUSHING 
MS 11066 


Figure 29 ~ Crankshaft and Rear Cup Plug 


© Cylinder case and crankcase sealing surfaces 
onto which sealer is to be applied. 


PISTONS, CONNECTING RODS AND CYLINDER 
LINERS 
Figures 27 and 31 through 34 


‘Tool Required: 
J 37330 Cylinder Liner Retainers 


fl Disassemble 


I. Piston pin retainers. 

2. Piston pin and connecting rod from piston. 

3. Piston rings from piston using suitable ring 
expander tool. 


Important 


© If piston or piston pin replacement is required, the 
piston, piston rings, piston pin, and cylinder liner 
are replaced as an assembly. Piston and liner 
assemblies come in matched sets marked A or B. 
When replacing a piston and liner assembly, the 
replacement assembly DOES NOT have to be of 
the same set as those in the remaining cylinders. 
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© Piston set identification mark is stamped on top of 
the piston. 


Clean 


© Varnish from piston skirts and pins with a cleaning 
solvent. DO NOT WIRE BRUSH ANY PART OF 
THE PISTON. 

© Ring grooves with a groove cleaner and make sure 
oil ring holes and slots are clean. 

Connecting rods in solvent and dry with 
compressed air. 


Important 


© Rod bores should only be cleaned in a circular 
direction with a light emery paper. No scraping of 
rod or rod cap is allowed. 


Inspect 

© Piston for cracked ring lands, skirts or pin bosses, 
scuffed or damaged skirts, and eroded areas at top 
of piston. 

© Ring grooves for nicks or burrs that might prevent 
the rings from seating properly in the grooves. 

Piston pin bores and piston pins for wear. Piston 
pin bores and piston pins must be free of varnish or 
scuffing. 

© Piston pin retainer grooves for burrs. 

© Connecting rods for signs of being twisted, bent, 
nicked, or cracked. 

© Connecting rod bearing insert seating surface for 
scratches or abrasions. 


Important 


© If cylinder liner replacement is required, the 
piston, piston rings, piston pin, and cylinder liner 
are replaced as an assembly. Piston and liner 
assemblies come in matched sets marked A or B. 
‘When replacing a piston and liner assembly, the 
replacement assembly DOES NOT have to be of 
the same set as those in the remaining cylinders. 

© Liner identification mark is stamped on the top rim 
of the liner. 

© DO NOT hone cylinder liners. 


Clean 


© The outer circumference of the liners, removing all 
old sealer, Failure to do a thorough job will cause a 
poor liner to cylinder case seal, resulting in coolant 
leakage. 


Inspect 
Cylinder liners for cracked or scored walls. 
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[i] CRANKSHAFT MAIN BEARING 
LOWER 


2] cup Pius 


3] Ol GALLERY PLUG (THREADED) 


@] CRANKSHAFT 
CRANKSHAFT MAIN BEARING 
UPPER 


MAIN BEARING CAP BOLT 


CYLINDER CASE 


PILOT BEARING 


MS 10579 


REMOVAL 
wes (O) (©) 


NOTE: LARGE CHAMBERS ON 


[i] piston em retamer | Countenweictrs 


CYLINDER LINER 
MS 10575 Ms 10582 


[2] connectinc roo 


Figure 31 — Piston-Rod Assembly Figure 32 — Installing Cylinder Liner 
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‘APPLY BAND OF SEALER 
412 mm (0.47 in.) WIDE 
AND 25.4 mm (1.0 in.) 
FROM BASE OF CYLINDER 
LINER, AROUND ENTIRE 
CIRCUMFERENCE, 


CYLINDER LINER 


Ms 10581 


Figure 33 - Applying Sealer to Cylinder Liner 


Measure 
e Cylinder liners for out-of-round and taper. 


Fy Install or Connect 


I, Liner(s) into cylinder case. DO NOT apply sealer 
at this time. 
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Important 

e Liner must be installed with flats positioned 
90° to crankshaft axis (flats facing front and 
rear of cylinder case). 

© Flats of adjacent liners should be parallel so 
that a small gap exists between them. 


Measure 

© Liner standout height. This distance from the 
cylinder case deck to the lower ridge at the top 
of the liner should be 0.001 — 0.003 in. If 
standout height is not within specification, 
make further checks as follows: 


Inspect 

© Liner ridge for damage, dirt, or burrs. Clean as 
required. Recheck standout height. If still not 
within specification, proceed to next step. 

© Cylinder case liner seat for damage, dirt, or 
burrs. Clean as required. Recheck standout 
height, If still not within specification, proceed 
to next step, 

¢ Replace cylinder liner. Recheck standout 
height. 

© Apply a band of Loctite® 565, 12 mm (0.47 in.) 
wide, around the circumference of the liner, 
25.4 mm (1.0 in.) from bottom edge of liner 
(see Figure 33). 

Liner(s) into cylinder case. 

Install J 37330 to seat liner(s) into case and retain 

until head installation (see Figure 27). 


a 
won NOTE: UPPER AND LOWER 
z COMPRESSION RINGS ARE 
MMARKED TOP. 


PISTON 
UPPER COMPRESSION PISTON RING 
LOWER COMPRESSION PISTON RING 


Olt CONTROL PISTON RING 
OIL CONTROL RING SPRING W/SPACER 


MS 11578 


Figure 34- Piston Rings 
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Inspect 


© Piston rings for proper fit. 

A. Slip the top compression ring in the cylinder 
bore: then press the ring down into the cylinder 
bore, 

B. Use an inverted piston to press ring into liner 
toa depth of second ring groove. Be sure ring is 
square with cylinder wall. 

C. Ifring replacement is required due to excessive 
ring end gap, a piston and liner assembly 
replacement will be required. 


Measure 


The space of gap between the ends of the 
ring with a feeler gage (see specifications). 

© If the gap between the ends of the ring is 
below specifications, remove the ring and 
try another for fit. 

D. Repeat steps for the second compression and oil 
control rings. 

E, Fiteach ring to the cylinder in which it is going 
to be used. If the pistons have not been cleaned 
and inspected as previously outlined, do so. 
Slip the outer surface of the top and second 
compression ring into the respective piston 
ring groove and roll the ring entirely around 
the groove to make sure that the ring is free. If 
binding occurs at any point, the cause should 
be determined. If binding is caused by ring 
groove, correct by dressing with a fine cut file. 
If the binding is caused by a distorted ring, 
recheck with a new ring. 


Assemble 
T. Piston rings onto piston (see Figure 34). 


Important 


© Top compression ring should be installed with 
chamfer facing downward. 
© Second compression ring should be installed 
with manufacturer mark (TOP) facing upward. 
Rings should be installed with gaps spaced 
approximately 120° apart from one another. 
2. Connecting rod and piston pin to piston. 


Important 


Rods must be installed to pistons with the 
arrow on the piston facing the front of the 
engine and the chamfer on the journal end of 
the rod facing the crankshaft counterweight. 

¢ Rod chamfers face to front on left bank. 

© Rod chamfers face to rear on right bank. 
3. Piston pin retaining rings. 


Important 


© Pin retaining rings should be installed with 
gap facing toward top of piston. 


CONNECTING ROD BEARING FITTING 


Inspect 

© Connecting rod bearings for evidence of wear or 
damage. Such bearings should not be installed. 

© Wipe both upper and lower bearing shells and rod 
journals clean of oil. 

© Rod journals for out-of-round of taper with a 
micrometer. If rod journals are not within 
specifications, replace the crankshaft. If within 
specifications and a new bearing is to be installed, 
measure the maximum diameter of the rod journal 
to determine new bearing size required. 

© Ifrod journal is within specifications, measure new 
or used bearing clearances with a gaging plastic. 


Important 


© Connecting rod bearings are of the precision 
insert type. DO NOT FILE RODS OR ROD 
CAPS. Ifclearances are found to be excessive, a 
new bearing will be required. 
© Ifa bearing is being fitted to an out-of-round rod 
journal, be sure to fit to the maximum diameter of 
the rod journal. If the bearing is fitted to the 
minimum diameter, and the rod journal is 
out-of-round .008 mm (.0003 in.) interference 
between the bearing and rod journal will occur, 
resulting in rapid bearing failure. 

A. Place a piece of gaging plastic, the length of the 
bearing (parallel to the crankshaft), on the 
bearing surface. Gaging plastic should be 
positioned in the middle of the bearing shell. 
(Bearings are eccentric, and false readings 
could occur if placed elsewhere.) 

B, Install the bearing in the connecting rod and 
cap. Tighten rod bolts to 30 Nem (22 Ib. ft.) and 
turn 80 ~ 85°. 


NOTICE: Do not turn the crankshaft with the 
gaging plastic installed. 


C. Remove the bearing cap, and using the scale on 
the gaging plastic envelope, measure the 
gaging plastic width at the widest point. 

© Ifthe clearance exceeds specifications, select a new, 
correct size bearing and remeasure the clearance. 

Be sure to check what size bearing is being 

removed in order to determine proper replacement 

bearing size. If clearance cannot be brought to 
witbin specifications, replace the crankshaft. 
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OIL PUMP 
Figure 35 


Tool Required: 
J 29077-A Front Cover Seal/Oil Pump Seal 
Remover 


Disassemble 


Screws retaining pump plate to body; plate from 
pump. 

Inner and outer gears. 

Snap ring retaining pressure regulation valve. 
Valve assembly from pump. 

Snap ring retaining valve assembly. 

Oil pump shaft seal from pump body using 
J.29077-A. 

7. O-rings from pump body. 


Important 


© Make sure position of O-rings on valve and housing 
is noted for reference during reassembly. 


Clean 


© Pump gears, housing, and plate. 


DUR go 


‘Pump gears, housing, and plate for abnormal wear 
or damage. 


Position new O-rings on valve and housing. 
Snap ring retaining relief valve assembly. 
Valve assembly into pump and snap ring. 
Inner and outer gears. 


Important 


© Chamfer on inner gear MUST face to the rear 
(toward engine) so as to accommodate 
crankshaft O-ring. 

5. Pump plate and screws. 


A Tighten 


© Screws to 3 Nem (27 Ib. in.). 
OIL PAN 


Disassemble 
T. Bolts retaining oil pan baffles to oil pan and baffles 


from pan. 
2. Oil level sensor from pan, 


Clean 
e@ Oil pan baffles and bolts. 
compressed air. 


1. 
2. 
3. 
4. 


Blow dry with 
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Assemble 
Oil pan baffles and bolts. 


ka Important 


© Apply Loctite® 262 to bolt threads. 


Tighten 
Bolts to 10 Nem (89 Ib. in.). 


2. Oil level sensor. 


Tighten 


@ Oil level sensor to 25 Nem (18 Ib. ft.). 


Clean 
© Oil pan and crankcase sealing surfaces. 


CYLINDER HEADS 
Figures 36 through 46 


Tools Required: 
J 8062 Valve Spring Compressor 
3.8101 Valve Guide Cleaner 
J 23738-A Secondary Port Throttle Valve 
‘Vacuum Actuator Tester 
4.23907 Slide Hammer 
J 37281-A Valve Guide Seal Remover 
J. 37310 Valve Guide Seal Installer 
J 37325 Secondary Port Throttle Valve 
Service Kit 
J.37979-A Valve Spring Compressor 
Adapter/Secondary Port Throttle Valve 
Bearing Remover 


Disassemble 


‘Secondary port shaft lever. 

. Actuator bracket. 

Throttle valve from shaft. 

Bearing and shaft assembly from cylinder head 

using J 37325-1. 

Bearing from shaft using J 37979-A. 

Throttle valve shaft seal from cylinder head. 

Repeat steps for each secondary port. 

Valve keys using J 8062 with J 37979-A 

). Upper retainer. 

10. Outer spring. 

11. Inner spring. 

12. Valve from cylinder head. 

13. Valve guide seal using J 37281-A and J 23907 (see 
Figure 39). 

14. Lower retainer. 

15. Repeat steps for each valve. 


peNe 


Paras 
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NOTE: CHAMFER ON INNER GEAR MUST 
FACE TO THE REAR (TOWARD ENGINE) 
50 AS TO ACCOMMODATE CRANKSHAFT 
‘O-RING 20. 


OL PUMP PLATE OIL PRESSURE REGULATION VALVE 


OUTER GEAR (OIL PRESSURE REGULATION VALVE OUTER SPRING 


INNER GEAR (Olt PRESSURE REGULATON VALVE INNER SPRING 


lL PUMP BODY O-RING (OWL PRESSURE REGULATION VALVE STOP. 


lL PUMP BOLT OIL PRESSURE REGULATION VALVE RETAINER 


OIL PUMP CRANKSHAFT SEAL OIL PRESSURE REGULATION VALVE RETAINER 


lL PUMP BODY (OWL FILTER FEED RETURN O-RING 


‘OIL PRESSURE REGULATION VALVE Q-RING ON FILTER FEED RETURN O-RING 


OIL PRESSURE REGULATION VALVE HOUSING (lL PUMP PLATE SCREW 


OIL PRESSURE REGULATION VALVE O-RING (OIL PUMP CRANKSHAFT O-RING 


‘MS 10554 
Figure 35 — Oil Pump Assembly 
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NOTE: USE SUITABLE TOOL. 
TOOL TO HOLD THROTTLE 
VALVE STATIONARY. 


337325-1 


137979-8 
REMOVING BEARING FROM SHAFT 


3 
REMOVING BEARING AND SHAFT FROM CYLINDER HEAO 


ee 


137325-3 


137325-3 
137325-4 


137325-2 


INSTALLING BEARING ONTO SHAFT 


SECONDARY PORT THROTTLE VALVE ACTUATOR 


SECONDARY PORT THROTTLE VALVE 
VACUUM ACTUATOR LEVER 


CYLINDER HEAD 


SECONDARY PORT THROTTLE VALVE SHAFT 


SECONDARY PORT THROTTLE VALVE 
‘SHAFT BEARING 


INSTALLING BEARING AND SHAFT INTO CYLINDER HEAD 


Ms 10565 


Figure 36 - Secondary Port Throttle Valve Shaft Bearings 
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@ Valve guides and seats are not replaceable 
components. 

© If cylinder head is to be cleaned by soaking, DO 
NOT use a caustic solution as this will cause 
serious damage. 

© If combustion chamber is cleaned using a wire 
wheel, DO NOT contact head deck with wheel 


Clean 

© Cylinder case and cylinder head sealing surfaces. 
© Valve guides of carbon using J 8101. 

© Combustion chambers of carbon. 

© Secondary ports and valves of carbon. 


53} Assemble 


1. Lower retainer. 

2. Valve guide seal using J 37310 (intake and exhaust 
valves, see Figure 42). 

8. Valve into cylinder head. 

4. Inner spring. 

5. Outer spring. 

6. 

‘7 


137979 


, Upper retainer. 
. Valve keys using J 8062 with J 37979-A. 


Important 


© Strike valve stem tip squarely with a wooden 
hammer handle to ensure valve stem keys are 
properly seated. 


8. Repeat steps for each valve. 

9. Throttle valve shaft seal into head using J 37325. 

10. Bearing onto shaft using J 37325-2, J 37325-3, 
J 37325-4 

11. Bearing and shaft into cylinder head using 
J.37325-3 . 


12, Stake bearing in three places with center punch to 
prevent walkout and port throttle valve binding. 

18. Repeat steps for each secondary port. 

14. Actuator bracket and screws. 


ay Tighten 


@ Screws to 10 Nem (89 lb. in.). 


15. Shaft lever and nut. Finger tighten into shaft. 

16. Throttle valve onto shaft, 

17, Apply Loctite? 262 to screws. Finger tighten into 
shaft. 

18. Center throttle valve in bore using J 37325-5. 

19, Throttle valve screws. 


al Tighten 
(CO) cvunper Heao © Throttle valve screws to 1.3 Nem (12 Ib. in.). 


MS 10559 
Figure 37 - Compressing Valve Spring 
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VALVE STEM KEY 


VALVE UPPER RETAINER, 
INNER VALVE SPRING 
OUTER VALVE SPRING 


VALVE LOWER RETAINER 


VALVE GUIDE SEAL. 
(INTAKE & EXHAUST) 


VALVE GUIDE RETAINER 
VALVE GUIDE 
CYLINDER HEAD 


VALVE 


Figure 38 - Valve Assembly 


137281-A 


CYLINDER HEAD 


Figure 39 - Removing Valve Guide Seal 


CYLINDER HEAD MS 10561 


Figure 40 — Cleaning Valve Guide 


Important 


© Check for proper operation by rotating valve 
360°. No binding should occur. 
© Gap between valve and bore should be 0.25 — 
0.35 mm (0.010 - 0.14 in). 
20, Repeat steps for each secondary port. 
21, Link assembly. 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


6A2B-36 ENGINE UNIT REPAIR VIN J 


NOTE: DO NOT ALLOW WIRE 
WHEEL TO CONTACT CYLINDER 
HEAD DECK, USE ONLY ON 
COMBUSTION CHAMBER SURFACE 


WIRE WHEEL 


ORILL 


CYLINDER HEAD Ms 10562 
Figure 41 - Cleaning Combustion Chambers 


CYLINDER HEAD 


[2] INTAKE vaLvE GUIDE SEAL 


Ms 10564 
Figure 42 - Installing Valve Guide Seal 
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CYLINDER HEAD 


RC1021-6828-¥-AP 


Figure 43 - Installing Secondary Port Throttle Valve Shatt Seal 


5373255 


3 


CYLINDER HEAD 


CENTERING HOLE 
SECONDARY PORT THROTTLE VALVE 
ACTUATOR BRACKET SECONDARY PORT THROTTLE VALVE 
SECONDARY PORT THROTTLE VALVE 
SECONDARY PORT THROTTLE VALVE SEGONO ARN Ae 
SECONDARY PORT THROTTLE VALVE 
SecoNpany | 1 SECONDARY PORT THROTTLE VALVE SHAFT 
SECONDARY PORT THROTTLE VALVE SECONDARY PORT THROTTLE VALVE SCREW 
ACTUATOR LINK ASSEMBLY 
MS 10569. 
Figure 44— Retaining Secondary Port Throttle Valve in Figure 45 - Centering Secondary Port Throttle Valve 
fertical Position 


22. Actuator and nuts. 

By Tighten Tighten 

© Nuts to 6 Nem (68 Ib. in.) © Valve shaft lever nuts to 3 Nem (26 Ib. in.). 
23, Retain throttle valves in vertical position using 24. Cover and screws. 


J 37325-6 and apply a minimum of 10 in. Hg : 
vacuum using J 23738-A to actuator to simulate Bl Tighten 
port throttle valve operation. e@ Screws to 3 Nem (26 Ib. in.). 
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323738-4 


137325-5 


TIGHTENING LEVER NUTS WITH THROTTLE 
VALVE IN VERTICAL POSITION 


SECONDARY PORT THROTTLE VALVE 
ACTUATOR 


CYLINDER HEAD 


SECONDARY PORT THROTTLE VALVE 
‘ACTUATOR LINK ASSEMBLY 


Ms 10566 
Figure 46 ~ Testing Secondary Port Throttle Valves 


TIMING CHAINS, SPROCKETS AND GUIDES 
Figures 47 and 48 


Tool Required: 
J 37328 Idler Sprocket Bearing Press Tool 


Inspect 
Secondary chain fixed and pivot guide wear strips 
for excessive wear. No wear groove should exceed a 
depth of 1.0 mm (0.040 in.). Replace wear strips as 
required by driving pins out of guides. 
© Primary and secondary timing chains for abnormal 
wear or damage. 
— Inside edge of chain links: metal gouged or 
scored. 
= Chain for binding: when held with two hands in 
loop, moving each hand in opposite vertical 
direction, links should not kink, and chain 
should roll freely. 
© Primary chain guide wear strip for excessive wear. 
No wear groove should exceed a depth of 1.0 mm 
(0.040 in.). If required, replace wear strip as 
follows: 
= Remove retaining screws and wear strip. 
— Apply Loctite® 262 to screw threads. 
= Install wear strip and screws. 
© Sprockets for abnormal wear or damage. 


— One edge of teeth worn: teeth no longer 
concentric. 
- Valley between teeth worn: smooth radius no 
longer evident. 
© Idler sprocket shaft bearings for abnormal wear or 
damage. 


& Disassemble 

1. Idler sprocket assembly screw: washer and shaft 
from idler sprocket. 

2. Idler sprocket bearings from 
assembly using J 37328. 


idler sprocket 


Inspect 
Idler sprocket shaft for abnormal wear or damage. 


CAMSHAFTS 


Inspect 

¢ Camshaft bearing journals for wear or damage. 

¢ Camshaft bearing surfaces in cylinder head and 
camshaft cover for wear or damage. 

© Lifter contact surfaces using straight edge 

© Check for concave wear on face of lifter. 

© Camshaft lobes for wear. 


Important 


@ Camshaft cover and cylinder head must be 
replaced as a set if excessive wear or damage to 
bearing surfaces is found. 

Individual lifters should not be replaced if cam 
lobe is worn as this will promote early lifter 
failure. Lifters should be replaced in sets with 
camshaft. 


ENGINE FRONT COVER 
Figure 49 
Tool Required: 


J 29077-A Front Cover Seal/Oil Pump Seal 
Remover 


Clean 


‘© Cylinder case, engine front cover and coolant pump 
sealing surfaces. 
¢ Remove front cover seal with J 29077-A. 


CAMSHAFT COVERS 
Figure 50 

The camshaft covers are matched to the cylinder 
head. If the camshaft cover is damaged, the camshaft 
cover and cylinder head must be replaced as an 
assembly. 


Clean 


‘© Cylinder head and camshaft cover sealing surfaces. 
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HYDRAULC 
PRESS 


CAMSHAFT IDLER SPROCKET 
ASSEMBLY SCREW 


CAMSHAFT TIMING CHAIN IDLER 
SPROCKET WASHER, 


CAMSHAFT TIMING CHAIN IDLER 
SPROCKET 


ENGINE UNIT REPAIR VIN J 6A2B-39 


CAMSHAFT TIMING CHAIN IDLER 
SPROCKET SHAFT 


CAMSHAFT IDLER SPROCKET BOLT 


CAMSHAFT TIMING CHAIN IDLER 
SPROCKET BEARING 


137328 


Ms 10549 


(7) camsiart timine CHAIN IDLER SPROCKET BEARING 


Figure 48 — Install 


2] CAMSHAFT SPROCKET 


ig Idler Sprocket Bearing 


MS 10550 
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429077-0 


129077-A 


APPLY LOCTITE® 565 TO BOLTS 
A] iN posiiowinaicates 


(7) ensive rronr cover seat 


[2] enaine Front cover 


Ms 10531 


Figure 49 - Removing Front Cover Seal 


CAMSHAFT SECONDARY 
TIMING CHAIN TOP GUIDE 


CAMSHAFT COVER 
FOAM ASSEMBLY 


CAMSHAFT COVER 


FOAM RETENTION 2M 


Figure 50 - Secondary Timing Chain Top Guide 


Inspect 

© Foam inserts for contamination. Remove and clean 
or replace as required. 

e Secondary chain top guide wear strips. No wear 
groove should exceed a depth of 1.0 mm (0.040 in.). 
Replace if necessary. 


— Remove wear strip from guide and screws and 
guide from cover. 

— Apply Loctite® 262 to screws and install guide 
and screws and wear strip to guide. 


OIL FILTER HOUSING 
Figure 51 


Disassemble 


1. Filter bypass valve retainer and valve assembly 
from housing (see Figure 51). 

2. Temperature control valve retainer and valve 
assembly from housing. 

3. Cooler bypass valve retainer: valve assembly from 
housing. 

4, Temperature sensor from housing. 

5. Cooler fittings from housing, 


Clean 


Housing in solvent and blow out all passages with 
compressed air. 
© Valve components in solvent and blow dry with 
compressed air. 
Cooler fittings. 


Important 
© Install new O-rings to ensure leak-free operation. 
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6A2B-41 


OW FILTER 
OIL FILTER HOUSING BRACKET 

OIL COOLER BYPASS SEAL CAP 

‘Olt COOLER BYPASS VALVE RETAINER 
(OIL COOLER BYPASS VALVE O-RING 
‘OIL COOLER BYPASS VALVE SPRING 
‘OWL COOLER BYPASS VALVE 

OIL FILTER HOUSING 

OIL FILTER HOUSING BOLT 

(OIL TEMPERATURE SENSOR 

OIL COOLER ADAPTER 


OIL TEMPERATURE CONTROL VALVE SPRING 


OIL TEMPERATURE CONTROL VALVE SLEEVE 
OIL. TEMPERATURE CONTROL VALVE 

OIL. TEMPERATURE CONTROL VALVE O-RING 
lL TEMPERATURE CONTROL VALVE SEAL DISC 


OIL TEMPERATURE CONTROL VALVE RETAINER 


OIL FILTER BYPASS VALVE RETAINER, 


OIL FILTER BYPASS VALVE SEAL CAP 
Ol FILTER BYPASS VALVE O-RING 
OIL FILTER BYPASS VALVE SPRING 
Ol FILTER vPASS VALVE 

OW FILTER ADAPTER 


OIL PRESSURE SENSOR 


Ms 10533 


Figure 51 — Oil Filter Housing 
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Assemble 


I. Cooler fittings onto housing. 


Important 


© Apply Loctite® 565 to fitting threads. 


Tighten 
‘© Fittings to 11 Nem (98 Ib. in.) and turn 180°. 
2. Low oil pressure switch onto housing. 


(ka Important 


© Apply Loctite® 565 to switch threads. 


al Tighten 


© Switch to 13 Nem (10 Ib. ft.). 
3. Temperature sensor onto housing. 


Important 


© Apply Loctite® 565 to sensor threads. 


al Tighten 


© Sensor to 12 Nem (108 Ib. in.). 

4. Cooler bypass valve assembly and retainer into 
housing. 

5. ‘Temperature control valve assembly and retainer 
into housing. 

6. Filter bypass valve assembly and retainer into 
housing. 


PLENUM, THROTTLE BODY AND INJECTOR 
HOUSINGS 


Clean 


© All gasket surfaces. 


Inspect 

All gasket surfaces for any damage. 

Hose connectors for loose fit or damage. 

Hoses and clamps for damage. 

Throttle body for free movement of butterflies and 
free rotation of pulleys. 

© Injector housings for loose plugs. 


EXHAUST MANIFOLDS 


Clean 


@ Exhaust manifold sealing surfaces. 


Inspect 
Manifolds for cracks, broken flanges, and gasket 
surface damage. 


CRANKSHAFT REAR OIL SEAL 
‘Tool Required: 
J 37312 Crankshaft Rear Seal Installer 


| Remove or Disconnect 
© Old seal from housing. 


Install or Connect 
© New seal into housing using J 37312. 


Important 


© Seal should be installed 1.0-1.5 mm below 
housing surface. 


ASSEMBLY 


CRANKSHAFT 
Figure 52 


Install or Connect 


1. Main bearing upper inserts into cylinder case, 
2, Main bearing lower inserts into crankease. 


Important 


Lubricate bearings and crankshaft with engine 
oil 
3. Crankshaft onto cylinder case. 
Apply Permabond® A136 to crankcase. 
4. Crankcase onto cylinder case. 


Important 
© Do not attempt to rotate crankshaft until all 
main bearing bolts and crankcase bolts are 
tightened. 
Always install NEW main bearing bolts 
whenever they are removed for any service 
5. Crankease main bearing washers (oil coated) and 
bolts; finger tighten. 
6. Crankcase bolts along sides: finger tighten. 
7. Orankcase bolts at rear: finger tighten. 


Al Tighten 


© Inner main bearing bolts per sequence to 20 
Nem (15 Ib. ft.) and turn 65-70 degrees. 

© Outer main bearing bolts per sequence to 20 
Nem (15 Ib. ft.) and turn 50-55 degrees. 

© Crankcase bolts per sequence to 26 Nem 
(19 Ib. ft.) (see Figure 52). 
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CYLINDER CASE CRANKCASE BOLT 


CRANKCASE CRANKCASE BOLT 


MAIN BEARING BOLT MAIN BEARING BOLT 


PC1005-6028-¥.RP 


Figure 52 - Main Bearing/Crankcase Tightening Sequence 


PISTON-ROD ASSEMBLIES 


Figure 53 ighten 
Rod bolts to 30 Nem (22 Ib. ft.) and turn 80-85 
Tools Required: degrees using J 36660. 


© Repeat steps for each cylinder being serviced. 
J 36660 Torque/Angle Meter Rotate crankshaft for each cylinder to ease 
J 8087 Piston Ring Compressor installation of each piston-rod assembly. 

3.39494 Connecting Rod Guide Pin 


Measure 
Ee] install or Connect © All connecting rod side clearances (see 
© Lubricate piston, rings and cylinder liner with specifications) between connecting rod caps on each 
engine oil. crankshaft journal with a feeler gage. 
1. Piston-rod assembly into cylinder liner usin 
a : " ® om PUMP 
J 8037 and J 39494. Figures 54 through 56 
2. Bearing onto rod. 9 9! 
8. Bearing onto rod cap. ‘Tools Required: 
4. Lubricate bearings, rod journal and rod cap bolts 5.38135 Oil Pump Aligner and Seal Installer 
with engine oil. J 88463. Oil Pump Seal/Torsional Damper 
5. Rod cap and bolts. Installer 


Important | Install or Connect 


© Always install NEW connecting rod bolts 1. New O-ring onto crankshaft. 
whenever they are removed for any service. 2. Oil pump and bolts. Finger tighten only. 
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NOTE: LARGE 


COUNTERWEIGHTS. 


438135 


PISTON 


CONNECTING ROD - LH 
CONNECTING ROD 
BEARING 


CONNECTING ROD - RH 


CONNECTING ROD 
BEARING CAP 

CONNECTING ROD. 
BEARING CAP BOLT 


CRANKSHAFT 


Ms 10577 


8. 


4, 


CRANKSHAFT 


CRANKSHAFT OIL PUMP O-RING 


Ms 10555, 


Figure 54- Oil Pump O-Ring T 


CRANKCASE 


OWL PAN 


ol PUMP 


CYLINDER HEAD 
PC1006-6826-¥.RP 


Figure 55 - Aligning Oil Pump 


Important 


¢ Apply Loctite® 262 to bolt threads. 

© Two flats of pump drive gear must be aligned 
with two flats on crankshaft. DO NOT force 
pump onto crankshaft. 

Align pump on crankshaft using J 38135. 


al Tighten 


© Bolts to 26 Nem (19 Ib. ft.). 
Pump shaft seal using J 38135 with J 38463. 


OIL PAN 
Figures 57 and 58 


install or Connect 


Apply Loctite® 262 to crankcase baffle and oil 
pick-up assembly bolts. 
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438463 
al 


ND 
138135 


1. ENGINE OIL PICK-UP ASSEMBLY 
2 CRANKCASE BAFFLE BOLT 
3. CRANKCASE BAFFLE 


CRANKCASE 


‘Ol PAN 


Ol PUMP 


CYLINDER HEAD 


‘TORQUE SEQUENCE 
751391 


‘OWL PUMP SEAL 


C1007-6428-¥.A7 


Figure 56 - Installing Oil Pump Seal 


2. Crankcase baffle, oil pick-up assembly and bolts. 


al Tighten 


1 OIL PAN GASKET 


© Baffle and oil pick-up bolts to 10 Nem | 2 OIL PANBAFFLES 
Me th: tn), © OIL LeveL SENSOR 

3. New gasket and oil pan to crankcase. Ohare 

4. Apply Loctite® 242 to all screws of oil pan. 8 OILPAN STUD BOLT 


5. Screws and bolts retaining pan to crankcase. 


al Tighten 


Figure 58 - Oil Pan 


© Front screws to 12 Nem (106 Ib. in) in ighten 
sequence. © Starter bolts to 52 Nem (38 Ib. ft.). 
© Bolts to 31 Nem (23 lb, ft.) in sequence. 2. Ventilation baffle and bolts (see Figure 17). 
VENTILATION HOSES, COVER AND BAFFLE Important 
Figures 15 and 17 © Apply Loctite® 262 to bolt threads. 
Install or Connect Tighten 
Starter and bolts to cylinder case, © Bolts to 10 Nem (89 Ib. 
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3. New cylinder case ventilation cover gasket, cover, 
and bolts (see Figure 15). 


Tighten 

© Bolts to 10 Nem (89 Ib. in.). 
Cylinder case ventilation hoses to cover. 
Purge solenoid and bolt to cover. 
Vacuum reservoir and nuts to cover. 


Tighten 


@ Solenoid bolt to 10 Nem (89 Ib. in.). 
© Reservoir nuts to 10 Nem (89 Ib. in.). 


CYLINDER HEADS 
Figure 59 


Poe 


x} Install or Connect 

@ Remove liner retainers, J 37330. 

1. Cylinder head locating dowels into cylinder case (if 
removed or loosened during cylinder head 


removal). CYLINDER HEAD BOLT 
2. Cylinder head gasket, head, washers, and bolts. evilnbaniiek otal 
Important [3] cvunoer Heao-tH 
© Head bolt threads and washers should be Ms 10570 
coated with engine oil. Figure 59 — Cylinder Head Tighten Sequence 


O Important 


© Head gaskets are not interchangeable between 
cylinder banks. 


Tighten 

Bolts per sequence in three steps to 60 Nem 
(45 1b. ft.), 100 Nem (74 Ib. ft.), 160 Nem 
(118 Ib. ft.) (see Figure 59) 


TIMING CHAINS, SPROCKETS AND GUIDES 
Figures 24, 26 and 60 


‘Tools Required: 
J 38132 Crankshaft Sprocket Installer 
J 38099 Timing Chain Retainers 


Install or Connect Note wine 
‘Secondary chain guides and bolts (see Figure 26). Senocket 


Important 


WusT Face 
FORWARD, 


Apply Loctite® 262 to bolt threads. T] SAMSHAFT TIMING, ne 
© Flange of guide bushings should face cylinder 
head. [2] crunpen case CRANKCASE 
CAMSHAFT SECONDARY > CRANKSHAFT 
iN FRED. 
a Tighten C3) Tain Gain Foxe SPROCKET 
povooe Aa. y RP 


® Bolts to 26 Nem (19 Ib. ft.). 
2. Oil pump seal seat with larger diameter side 
toward crankshaft and key. 


Figure 60 — Installing Crankshaft Sprocket 
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3. Crankshaft sprocket using J 38132. 


Important 


Wide shoulder of sprocket faces away from 
engine. 
4, Right (shorter) secondary chain through right head 
and install timing chain retaining tool J 38099. 
© Locate right chain onto inner idler sprocket. 
5. Left (longer) secondary chain through left head and 
install J 38099. 
© Locate left chain onto middle idler sprocket. 
© Engage primary chain onto outer idler sprocket 
and crankshaft sprocket. 


Important 


Apply Loctite® 262 to idler sprocket assembly 
and primary chain guide bolt threads. Be 
careful not to plug oil passage in idler sprocket 
assembly. 

Idler sprocket assembly bolts. 

Primary chain guide and bolts. Push guide so that 
slack is removed from chain. Do not use lever or 
other tool. Finger pressure is sufficient (see 
Figure 24), 


ae 


Tighten 
© Bolts to 10 Nem (89 Ib. in.). 


CAMSHAFTS, LIFTERS AND CAMSHAFT 
TIMING 
Figures 21 and 61 through 64 


‘Tools Required: 

J 87805 Camshaft Chain Pre-Tensioners 

J 38098 Crankshaft Timing Slot Locator 

J 37326 Camshaft Timing Pin Set 

J 36660 Torque/Angle Meter 

37303 Camshaft Temporary Retainers 

J 41009 Timing Chain Tensioner Release Tool 

‘The camshafts have identifying bands to 

distinguish the right and left intake and exhaust 
camshafts. The right intake has one flat band, the right 
exhaust has one raised band. The left intake has one 
raised and one flat band and the left exhaust has two 
raised bands. 


x] Install or Connect 
I. Lifters into same bores from where they were 
removed, 


Important 

‘When a camshaft is replaced, new lifters 

should always be installed. 

Lubricate camshaft lobes and journals with 
clean engine oil. 


ae 


no 


nom 
Bes 


i 


® 
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J 38098 into crankshaft sensor opening to locate 

crankshaft neutral position 

Rotate engine until crankshaft timing locator 
locks into deep notch on crankshaft timing disc. 

Remove J 38098. 

Engage camshaft sprocket onto secondary timing 

chain while removing J 38099, 

Install intake camshaft first, 

© Flat edge of sprocket faces camshaft. 

Slide camshaft into sprocket. Locate camshaft in 

neutral position (no valves being opened). 

Camshaft temporary retaining caps, J 37303. 

Camshaft thrust washer, retainers, and bolts (see 

Figure 21). 


Bl Tighten 


Bolts to 10 Nem (89 Ib, in.) starting with the 

rear retainer. 

‘Timing plates, washers and bolts, hand tight. 

Repeat Steps 1 through 4 for remaining camshafts. 

Camshaft secondary chain pre-tensioner J 37305. 

© Apply firm tension to chains by hand while 
rotating crankshaft through two revolutions. 
After rotation, tighten pre-tensioner an 
additional 90 degrees. 

© Apply oil to timing chains. 

J 38098 into crankshaft sensor opening. 

Rotate engine until crankshaft timing slot 

locator locks into deep notch on crankshaft 

timing dise. 


Important 


© Do not rotate crankshaft after locator tool is 
inserted into crankshaft notch. 
‘Timing pins J 37326 in camshaft retainers and 
indexing holes in camshafts. Camshaft can be 
rotated using hex cast into camshaft at rear. Oil 
holes at front of camshafts will be facing up. 
Rotate timing plate clockwise by hand to remove 
freeplay between timing plate and camshaft. 


. Insert camshaft sprocket pin in first hole clockwise 


from hole that lines up. 

© Pin will have an interference fit and may be 
tapped into place using a brass or plastic faced 
hammer. 


Important 


© Sprocket pins are inserted with flat edge to 
front of engine. 

¢ ANEW camshaft bolt should be installed each 
time a bolt is removed. 

© Oil camshaft sprocket washers. 

© Slide washer to sprocket plate to ensure that 
flat area on pin aligns with the edge of the 
washer. 

© Apply Loctite® 262 on camshaft sprocket bolts. 
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437308 


(CAMSHAFT SECONDARY TIMING CHAIN 
CYLINDER HEAD 

CYLINDER CASE 

CAMSHAFT PRIMARY TIMING CHAIN 


PINS FULLY SEATED 
38098. PINIS UNSEATED WHEN 
WHEN OEE NOTCH NOT IN DEEP NOTCH 


1] CYLINDER HEAD ‘CRANKCASE 
2 | CYLINDER CASE OIL PAN 
Figure 62 — Locating Crankshaft Timing Disc Deep Notch 
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437326 


INTAKE CAMSHAFT-RH 
CYLINDER HEAD 


RC1015-6428-¥-AP 


437326 


[7] camsnarr RETAINER 
2 | CAMSHAFT SECONDARY TIMING CHAIN 
[2] camsnarr sprocket TIMING PLATE 
CYLINDER HEAD 


4 
5] CAMSHAFT SPROCKET PIN 
6 | CAMSHAFT 


Figure 64-- Installing Camsnaft Sprocket Pin 
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© Ifno accessible holes line up on timing plate, 
reverse plate. 


al Tighten 


@ Camshaft sprocket bolts to 25 Nem (19 Ib. ft.) 
and turn 80-85 degrees using J 36660. 
15. Remove chain pre-tensioners J 37305 
crankshaft locator tool J 38098. 
16. New secondary timing chain tensioner, housing, 
new O-ring, and bolts. 


Important 


© Oilhole in tensioner piston must be installed in 
vertical position. 

© Fork on end of tensioner must be properly 
engaged onto chain guide. 

After installing tensioner, use J41009 to 
release the tensioner plunger. 


Tighten 
© Bolts to 10 Nem (89 Ib. in.). 
17. Tensioner housing plugs. 
18. Ignition timing sensor into cylinder case. 


Al Tighten 


@ Bolts to 10 Nem (89 Ib. in.). 

19. Remove camshaft locking pin tools J 37326. 

20. Camshaft sensor and heat shield to left cylinder 
head. 


Al Tighten 


@ Sensor bolt to 11 Nem (97 lb. in.). 


and 


ENGINE FRONT COVER AND COOLANT PUMP 
Figures 20 and 65 


Tool Required: 
J 37309 Front Cover Oil Seal Alignment and 
Installation Tool 


ca Install or Connect 
‘Generator spacer to top right of cylinder case near 
cylinder head. 

2. New front cover gasket, cover, nuts, and bolts. 
Finger tighten only. 


Important 


© Apply Loctite® 262 to stud threads 
© Apply Loctite® 565 to bolt threads (see 
Figure 20). 
3. New seal using J 37309. 


Tighten 
© Bolts to. 26 Nem (19 Ib. ft.) 


4. New coolant pump gasket, pump, and bolts. 


Tighten 


© Bolts to 26 Nem (19 Ib. ft.). 


CAMSHAFT COVERS 
Figure 66 


Install or Connect 
Apply Permabond® A136 to camshaft cover. 


important 


© Make sure camshaft cover end plugs and new 
spark plug bore O-rings are in place prior to 
cover installation. 

2. Camshaft cover and bolts. 


Important 

© _ Toensure proper camshaft operation, camshaft 
cover fasteners MUST be tightened per 
sequence to proper specification (see Figure 
66). 


Tighten 
4 M8 bolts to 20 Nem (15 Ib. ft.). Repeat 3 
times. 
© 3 M6 screws to 10 Nem (89 Ib. in.). 
3. Access plugs to front of cylinder heads. 
4. Spark plugs. 


Al Tighten 


© Access plugs to 20 Nem (15 Ib. ft.). 
© Spark plugs to 20 Nem (15 Ib. ft.). 


TORSIONAL DAMPENER 
Figure 67 
‘Tool Required: 
J 38463 Oil Pump Seal/Torsional Damper 
Installer 


ba Install or Connect 
Key to crankshaft. 


Important 
© Key should be checked for proper seating in 
keyway while installing dampener. 
2. Dampener onto crankshaft using J 38463 . 


Important 
© If dampener is replaced, new balance weights 
must be installed on the new dampener in the 
same hole locations as found on the old 
dampener. 
3. Washer and dampener bolts. 
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TH on pan 


CE] enaine enor cover 


Ms 10532 
Figure 65 ~ Installing Front Cover Seal 


CAMSHAFT COVER 


[2] camsnaet cover so.t MS 10513 
Figure 66 - Camshaft Cover Tightening Sequence 


© Apply Loctite® 262 to dampener bolt threads. © A/C COMPRESSOR 
© Bolt to 200 Nem (148 Ib. ft.). 1. A/C compressor to top left front of engine. 


POWER STEERING PUMP 2. Compressor bolts, 

1. Power steering pump, reservoir and bracket © Bolts to 26 Nem (19 Ib. ft.). 
assembly to left front of engine. 

2, Bracket bolts. 
© Apply Loctite® 565 to bolt threads 
@ Bolts to 26 Nem (19 lb. ft.). 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


6A2B-52 ENGINE UNIT REPAIR VIN J 


138463 


TORSIONAL DAMPER 


ENGINE FRONT COVER 


Ms 10528 
Figure 67 — Installing Torsional Dampener 


OIL FILTER HOUSING AND GENERATOR 


EY Install or Connect 
‘New gasket, new O-rings, housing, and bolts. 


Tighten 
© Bolts to 26 Nem (19 Ib. ft.). 

2. Bolt retaining generator bracket and oil filter 
housing. Do not tighten at this time. 

3. Oil pressure sensor. 


Important 


‘Apply Loctite® 565 to sensor threads. 


Tighten 


il pressure sensor to 12 Nem (108 lb. in.). 
4. Generator, shield and bolts. 


Important 

Make sure generator spacer is in position. 
Refer to “Engine Front Cover and Coolant 
Pump” in this section. 


Tighten 


Bolts to 52 Nem (38 lb. ft.). 
5. Oil filter. 


WIRING HARNESS AND ELECTRICAL 
x] Install or Connect 


1. Right and left branches of wiring harness over top 
of engine. 

Camshaft sensor connector on left side. 

Starter connector. 

A/C compressor connector. 

Solenoid connector to purge solenoid on vent cover. 

Route right branch of harness under vent cover 

hose. 

6. Generator connector. 

7. Oil temperature sensor connector on filter housing. 

8. Crankshaft timing sensor connector on right side. 
Properly orient vent hoses, install clamps and 
tighten. 

9. Coil pack and bolts. 


Bl tighten 


© Front bolts to 10 Nem (89 Ib. in.). 
© Rear bolts to 26 Nem (19 Ib. ft.). 
10. Coil wiring harness connectors. 
1. Ground wires to rear right and left cylinder heads. 
12. Connector to MAP sensor and lay sensor aside. 
13. Spark plug wires to plugs and coil. 
14. Oil pressure sensor connector. 
15. Knock sensor. 


a Tighten 
© Sensor to 18 Nem (13 Ib. ft.). 
16. Knock sensor electrical connector. 


gape 


INJECTOR HOUSINGS AND FUEL RAIL 


Install or Connect 


I. Left injector housing and gasket to cylinder head. 

2. ‘Temperature sensors and connectors to left injector 
housing. 

3, Vent hose and clamp to left injector housing. 

4, Right injector housing and gasket to cylinder head. 

5. Vent hose and clamp to right injector housing. 


Al Tighten 


© Hose clamps on right and left vent hoses. 
6, Injector housing bolts 
© Right rear housing bolt secures spark plug wire 
clip. 


By Tighten 


© Generator brace bolt to 26 Nem (19 Ib. ft.). 
Injector housing bolts to 26 Nem (19 Ib. ft.) from 
the center outward. 
7, Fuel rail assembly to injector housings and bolts. 
© Install new fuel injector O-rings. 
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8. 


al Tighten 


© Fuel rail bolts to 26 Nem (19 Ib. ft.) 
Electrical connectors to injectors. 


PLENUM, THROTTLE BODY AND EXTENSION 
Figures 13 and 68 


er 


aS 


Install or Connect 


‘Vacuum hoses. 
Secondary port throttle plate actuators. 
Solenoid on vent cover. 

Right side solenoid. 

Vacuum reservoir, 

Fuel pressure regulator. 

Vent tubes to camshaft covers. 

Ignition module to plenum. 


al Tighten 

¢ Module bolts to 10 Nem (89 Ib. in.) 

Plenum gaskets to injector housings. 

Ignition module wiring harness connectors and 
lower plenum into place on injector housings. 
Plenum bolts (see Figure 68). 


Tighten 


Plenum bolts in sequence to 26 Nem (19 lb. ft.). 


7. 


8. 
9. 


aT 


S 


& 
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MAP sensor bracket and bolts to plenum. 


al Tighten 


© Bolts to 10 Nem (89 Ib. in). 

Electrical and.vacuum connectors to MAP sensor. 
Vacuum hose between fuel pressure regulator and 
plenum. 


. Purge canister/PCV valve dual hose fitting onto 


plenum. 


. New gasket, throttle body and screws (see 


Figure 13), 


al Tighten 


© Screws to 26 Nem (19 Ib. ft.). 


. TPS and IAC electrical connectors. 
13. 
14. 


‘Vacuum hose to bottom of throttle body extension. 

New gasket, throttle body extension and screws. 

© Apply Loctite® 262 to screw threads. Be sure 
screws have retainers in place. 


By Tighten 


@ Screws to 6 Nem (53 Ib. in.) 


. MAT sensor, if removed. 


© Apply Loctite® 565 to threads. 


al Tighten 


© Sensor to 27 Nem (20 Ib. ft.). 


PLENUM. 


PLENUM BOLT 


MS 10512 


Figure 68 - Plenum Tightening Sequence 
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1 GASKET 6 HEAT SHIELD, OUTER LEFT 
2 BOLT W/SPACER 7 EXHAUST MANIFOLD. LEFT 
3 EXHAUST MANIFOLD, RIGHT @ HEAT SHIELD, OUTER RIGHT 


4 SCREW 9 HEAT SHIELD, OUTER RIGHT FRONT 
5 WASHER 10 HEAT SHIELD, INNER 


Figure 69 - Exhaust Manifold 
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16. MAT sensor electrical connector. 


17. Vent hoses from camshaft covers to throttle body 
extension. 


Clean 


© Coolant outlet pipes and injector housing 
sealing surfaces. 


18. Coolant outlet pipe gaskets, pipes and bolts. 
Tighten 

© Bolts to 10 Nem (89 Ib. in.). 
19, Remaining vacuum hoses to plenum. 


SERPENTINE BELT 
bd Install or Connect 


1. Belt tensioner, washer and bolt to coolant pump. 
2. Coolant pump pulley and bolts. 


Al Tighten 
‘Tensioner bolt to 60 Nem (45 Ib. ft.). 
© Pulley bolts to 10 Nem (89 Ib. in.) 
3. Rotate tensioner counterclockwise and install 
serpentine belt. 


EXHAUST MANIFOLDS 
Figure 69 


Pa Install or Connect 


1. Exhaust manifold gaskets, manifolds and bolts. 
2, il level indicator and tube. 


al Tighten 


Bolts to 24 Nem (18 Ib. ft.). 
3. Exhaust manifold outer heat shield and screws. 


CRANKSHAFT REAR OIL SEAL AND FLYWHEEL 
Figure 70 


BA Install or Connect 
1. Seal/housing assembly onto crankshaft. 


ENGINE UNIT REPAIR VIN J 6A2B-55 


Housing screws. 


Tighten 

© Screws to 10 Nem (89 Ib. in.) 

Vee drain pipe. 

© Apply Loctite® 620 to pipe and drive into 
cylinder case. 

Flywheel and bolts. 


Important 


© Flywheel must be installed with the crankshaft 
dowel pin in the 3 o'clock position. 
© Apply Loctite® 262 to bolt threads. 


Bl Tighten 


@ Bolts to 90 Nem (66 Ib. ft.). 


CYLINDER CASE 

CRANKCASE CRANKSHAFT 
CYLINDER CASE 

OW PAN See a 

CRANKSHAFT 

REAR SEAL 


REAR OIL SEAL 
HOUSING 


MS 10571 
Figure 70 - Crankshaft Rear Seal 
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SPECIFICATIONS 
SEALANT APPLICATION 
Bolt, Camshaft Idler Sprocket Assembly - Loctite® 262 
Bolt, Camshaft Secondary Timing Chain Fixed Guide ....... Loctite® 262 


Bolt, Camshaft Secondary Timing Chain Pivot Guide cot pethe a ettes tee * Loctite® 262 


Bolt, Camshaft Sprocket. - Loctite? 262 
Bolt, Crankshaft Dampener - « Loctite? 262 
Bolt, Engine Front Cover . . | Loctite® 565 
Bolt, Engine Mount Bracket + Loctite® 262 
Bolt, Engine Timing Plate - Loctite® 262 
Bolt, Flywheel ....... - Loctite® 262 
Bolt, Generator Lower Bracket - Loctite® 565 
Bolt, Generator Rear Bracket . Loctite® 565 
Bolt, Generator Upper Bracket : Loctite® 565, 
Bolt, Oil Pan Baffle ........... « Loctite® 262 
Bolt, Oil Pipe Pick-up/Crankcase Baffle + Loctite® 262 
Bolt, P/S Pump Bracket .  Loctite® 262 
Bolt, Primary Chain Guide . « Loctite® 262 
Bolt, Starter Motor ....... » Loctite® 262 
Fitting, Oil Cooler Hose +. Loctite® 565 
Joint, Camshaft Cover/Cylinder Head . . Permabond® A136 
Joint, Cylinder Case/Crankcase ... Permabond® A136 
Joint, Cylinder Liner/Cylinder Case . - Loctite® 565 
Plug, Camshaft . . Loctite® 565 
Plug, Camshaft Secondary Timing Chain Tensioner Housing . Loctite® 565 
Plug (Core Type), Crankshaft .........0000000---:ss0000s « Loctite® 620 
Plug (Threaded Taper), Crankshaft . sic aes . Loctite® 565 
Plug, Cylinder Head Coolant Gallery (3/8-18) . . Loctite® 565 
Plug, Cylinder Head Lifter Gallery (1/4-18) .. - Loctite® 565 
Plug, Oil Filter Housing .. . Loctite® 565 
Serew, Oil Pan ... « Loctite® 242 
Screw, Oil Pump Plate . . Loctite® 262 
Screw, Primary Chain Guide Wear Strip . +++ Loctite® 262 
Screw, Secondary Chain Top Guide .. Loctite® 262 
Screw, Secondary Port Throttle Valve » Loctite® 262 
Screw, Throttle Body Extension . « Loctite® 262 
Sensor, Oil Pressure ... + Loctite® 565 
Sensor, Oil Temperature . - Loctite® 565 
Stud, Engine Front Cover ... - Loctite® 262 
Stud, Exhaust Manifold .......... ! « Loctite® 620 
Stud, Oil Pan Baffle ...........00000 - Loctite® 262 
Stud) Secondary Port Throttle Valve Vacuum Actuator « Loctite? 262 
Switch, Engine Coolant Temperature Fan ....... » Loctite? 565 
ENGINE SPECIFICATIONS 

Type... 90° V8 DOHC 
Displacement 1. BTL (350 eu. in) 
VIN Code - 


ine 


RPO.. - 
Bore . ‘99.0 mm (3. 897 in.) 
Stroke . . 93.0 mm (3.661 in.) 


1: 


Compression Ratio . 

Firing Order .... 

Spark Plug 
Type - .. AC 41-907 
Gap . . 1.27 mm (0.050 in.) 
Torque 26 Nem (19 Ib. ft.) 
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CYLINDER BORE 


Diameter 


PISTON RING 
Compression 
Groove Clearance 
Ist (Upper) . 
2nd (Lower) 
Gap 
Ist (Upper) 
2nd (Lower) 
Oil 
Groove 
Clearance . 


98.988-99.012 mm (3.897-3.898 in.) 


- 0.050-0.085 mm (0.002-0.003 in.) 
0,050-0.085 mm (0.002-0.008 in.) 


0.40-0.65 mm (0.016-0.026 in.) 
0.80-1.0 mm (0.031-0.039 in.) 


senda cw pers * + +++, 0,020-0.055 mm (0.001-0.002 in.) 
++ 0.30-0.60 mm (0.012-0.024 in.) 


PISTON PIN 
Diameter .... 24,995-25.000 mm (0.9841-0.9843 in.) 
Fit in Piston . 0.006-0.018 mm (0.0002-0.0007 in.) 
Fit in Rod ....... - 0.012-0.022 mm (0.0005-0.0009 in.) 
CRANKSHAFT 
Main Journal 
Diameter - 69.98-70.0 mm (2.755-2.756 in.) 
Taper 0,006 mm (0.0002 in.) 


Out-ofRound .... 


+ 0,008 mm (0.0003 in.) 

Main Bearing 

Clearance ........+. - 0.018-0.0585 mm (0.0007-0.0023 in.) 
Crankshaft End 

Play . 0.26 + 0.1 mm (0.010 + 0.04 in.) 
Rod Journal 

Diameter 53.321-53.340 mm (2,0993-2.100 in.) 

Taper .. 0.006 mm (0.0002 in.) 

Out-of-Round - 0,008 mm (0.0003 in.) 
Rod Bearing 

Clearance ..... 0.018-0.069 mm (0.0007-0.0027 in.) 
Rod Side Clearance . .. 0.20-0.70 mm (0,008-0,028 in.) 
CAMSHAFT 
Lobe Lift + 0,051 mm (0.002 in.) 

Intake . “ . 9.9 mm (0.3898 in.) 

Exhaust . 9.9 mm (0.3898 in.) 
Journal Diameter 28: 96: 28 98 mm (1.140-1.141 in.) 
Camshaft 

End Play .......... » 0.14-0,35 mm (0,0055-0.0138 in.) 
VALVE SYSTEM 
‘Type. Dual Overhead Camshaft, 32 Valve 
Lifter . Hydraulic 
Valve Face Angle . » 45° 


Valve Seat Angle . 

Valve Seat Runout 

Valve Seat Width 
Intake . . agains Rayan aa IORRS -- 1.446-1,863 mm (0.0569-0.0734 in.) 


+ 0.10 mm (0.003937 in.) 


Exhaust . . 1.446-1.863 mm (0.0569-0.0734 in.) 
Valve Stem Clearance 
Intake . 0,030-0.065 mm (0.0012-0.0026 in.) 


Exhaust ... 0,035-0.075 mm (0.0014-0.0030 in.) 
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Valve Spring 
Inner Spring 
Free Length ... 39.2 mm (1.64 in.) 
Installed Height -- 80.0 mm (1.18 in.) 
Proseure Nb.) @ Length mm (n.) 
Closed . / 152-168 N (34.2-37.8 Ib.) @ 30.0 mm (1.18 in.) 
Open - 336-364 N (75.5-81.8 lb. @ 20.0 mm (0.79 in.) 
Outer Spring 
Free Length ... =. 43.5 mm (1.71 in.) 
Installed Height . :- 84.0 mm (1.34 in.) 
Pressure N (1b.) @ Length mm (in.) 
Closed . . 285-340 N (64.1-76.4 Ib. @ 34.0 mm (1.34 in.) 


Open 653-740 N (146.8-166.4 lb.) @ 24.0 mm (0.95 in.) 
LUBRICATION SYSTEM 
Recommended Synthetic Oil Viscosity ........00.00.c.2e ccc ceceveeeecereceeeeeteeeeeeeeeees SG SAE 5W-30 
Oil Capacity 
Without Filter Change - 8.0L(7.6 qt.) 


With Filter Change . 
With Oil Cooler Drain and Flush, Without Filter Change 
With Oil Cooler Drain and Flush, With Filter Change . 
With Complete System Drain, Filter Removed, Oil Pan Dry (After Overhaul) 
Oil Pressure 
Minimum Oil Pressure (Engine Hot) @ Idle 
Minimum Oil Pressure (Engine Hot) above 3000 rpm . 


9.0 L(8.6 qt.) 
10.1 L (9.6 qt.) 
11.2L.(10.6 qt.) 
12.3 L (11.6 qt.) 


. 83 kPa (12 psi) 
276 kPa (40 psi) 


FASTENER TIGHTENING SPECIFICATIONS 
Access Plug-to-Cylinder Head 
Belt Tensioner-to-Coolant Pump 
Camshaft Bolt . 
Camshaft Cover-to-Cylinder Head Bolt (M8) . 
Camshaft Cover-to-Cylinder Head Screw (M6) . 
Camshaft Position Sensor . 
Camshaft Retainer Bolt 
Camshaft Secondary Timing Chain Tensioner Housing-to-Cylinder 
Case Bolt 
Camshaft Secondary Timing Chain Top Guide-to-Camshaft Cover Screw . 
Camshaft Sensor 
Camshaft Sprocket Bolt . 
Camshaft Timing Chain Idler Sprocket Assembly- -toCylinder Case Bolt 
Coil Pack Bracket Front Bolt .... 
Coil Pack Bracket Rear Bolt... 
Connecting Rod Cap-to-Connecting Rod Bolt . 
Coolant Outlet Cover Pipe Bracket-to-Generator Bracket Bolt . 
Coolant Outlet Cover-to-Injector Housing Serew ... Aoee 
Coolant Outlet Cover Pipe Bracket-to-P/S Pump Bracket Bolt oa 
Coolant Pump-to-Cylinder Case Bolt. ; 
Coolant Pump Pulley-to-Pump Hub Bolt . 
Coolant Pump-to-Cylinder Case Bolt 
Coolant Temperature Sensor ..... 
Crankcase Baffle Bolt . 
Crankease-to-Cylinder Case Bolt . 


20 Nem (15 Ib. ft.) 
60 Nem (45 Ib. ft.) 
- 25 Nem (as Ib. ft.) and turn 80-85° 
20 Nem (15 Ib. ft.) 
10 Nem (89 Ib. in.) 
- 8Nem (71 Ib, in.) 
10 Nem (89 Ib. in.) 


10 Nem (89 Ib. in.) 
6 Nem (53 Ib. in.) 
- 11 Nem (97 Ib. in.) 
25 Nem (18 Ib. ft.) and turn 80-85° 

26 Nem (19 Ib. ft.) 
-- 10 Nem (89 Ib. in.) 
+. 26 Nem (19 Ib. ft.) 
30 Nem (22 Ib. ft.) and turn 80-85° 
52 Nem (38 Ib. ft.) 
10 Nem (89 Ib. in.) 
26 Nem (19 Ib. ft.) 
26 Nem (19 Ib. ft.) 
10 Nem (89 Ib. in.) 
26 Nem (19 Ib. ft.) 
-. 27 Nem (20 Ib. ft.) 
+. 10 Nem (89 Ib. in.) 
26 Nem (19 Ib. ft.) 


(Outer Main Bearing) 
Crankease-to-Cylinder Case Main Bearing Bolt (M8) ........0050000005 20 Nem (15 Ib. ft.) and turn 50-55° 
(Inner Main Bearing) 
Crankease-to-Cylinder Case Main Bearing Bolt (M10) ............-..-..20 Nem (15 Ib. ft.) and turn 65-75° 
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Crankshaft Rear Main Oil Seal/Housing Assembly-to- Cylinder 
Case Screw 
Crankshaft Torsional Dampener-to-Crankshaft Bolt ... 
Cylinder Case Ventilation Baffle-to-Cylinder Case Bolt ... 
Cylinder Case Ventilation Housing-to-Cylinder Case Bolt... 
Cylinder Case Ventilation Housing-to-Cylinder Case Bolt 
Cylinder Head-to-Cylinder Case Bolt . Ladin’ 
EGR Pipe Bolt... 
EGR Valve Base Bo 
Engine Front Cover-to-Cylinder Case Bolt . 
Engine Front Cover-to-Cylinder Case Stud Nut ..... 
Engine Front Cover Stud . : 
Engine Mount Bracket-to-Cylinder Case Bolt . 
Engine Mount-to-Front Crossmember Nut . 
Engine Mount-to-Drivetrain and Suspension Frame Nut 
Engine Timing Plate-to-Engine Front Cover Bolt ...... 
Exhaust Manifold Stud . 
Exhaust Manifold-to-Cylinder Hea 
Flywheel Bolts ... 
Fuel Rail Assembly-to-Injector Housing Bolt . 
Idler Sprocket Assembly-to-Cylinder Case Bolt . 


- +++ 10 Nem (89 Ib. in.) 
‘ ‘200 Nem (148 Ib. ft.) 
+++ 10 Nem (89 Ib. in.) 
10 Nem (89 Ib. in.) 
10 Nem (89 Ib. in.) 
60 Nem (45 Ib. ft.) 
10 Nem (89 Ib. in.) 
26 Nem (19 lb. ft.) 
26 Nem (19 Ib. ft.) 
28 Nem (21 Ib. ft.) 
11 Nem (97 Ib. in.) 
. 52 Nem (88 lb. ft.) 
54 Nem (40 Ib. ft.) 
54 Nem (40 Ib. ft.) 
10 Nem (89 Ib. in.) 

) 

) 

) 

) 

) 

) 


- 80 Nem (22 Ib. ft. 
24 Nem (18 lb. ft. 
90 Nem (66 lb. ft. 
26 Nem (19 Ib. ft. 
26 Nem (19 lb. ft.. 


Ignition Timing Sensor me .. 10 Nem (89 Ib. in.’ 
Injector Housing-to-Cylinder Head Bolt .... - 26 Nem (19 Ib. ft.) 
Low Oil Pressure Switch .... é “12 Nem (108 Ib. in : 


MAP Sensor Bracket-to-Plenum . 
MAT Sensor . 
Oil Cooler Hose Fittings- 
Oil Drain Plug . 
Oil Filter Housing-to-Cylinder Case Bolt 
Oil Level Indicator Guide Tube-to-Exhaust Manifold Bolt . 
Oil Level Indicator Guide Tubs-to-Cylinder Caso Bal. 

Oil Level Sensor . : 
Oil Pan Baffle-to-Oil Pan Bolt. 
Oil Pan-to-Crankcase Bolt . 
Oil Pick-up-to-Oil Pan Bolt 
Oil Pressure Sensor . 

Oil Pump Plate-to-Pump Housing Screw 
Oil Pump-to-Cylinder Case Bolt . 
Plenum-to-Injector Housing Bolt . % 
Primary Timing Chain Tensioner-to-Cylinder Case Bolt .... : 
Secondary Port Throttle Valve Actuator Bracket-to-Cylinder Head Screw an ste 
Secondary Port Throttle Valve Actuator-to-Bracket Nut .... 8 
Secondary Port Throttle Valve Linkage Cover-to-Cylinder Head Screw .. 
Secondary Port Throttle Valve Shaft Lever Nut 
Secondary Port Throttle Valve Vacuum Actuator Adjustment Screw 
Secondary Port Throttle Valve Vacuum Actuator Reservoir Bolt . . 
Secondary Port Throttle Valve-to-Valve Shaft Screw .......... 
Secondary Timing Chain Fixed/Pivot Guide-to-Cylinder Case Bolt 
Secondary Timing Chain Tensioner-to-Cylinder Head Bolt : 
Spark Plug-to-Cylinder Head 
Throttle Body-to-Plenum Screw 
Throttle Body Extension-to-Throttle Body Screw . 


10 Nem (89 lb, in.) 
8 Nem (71 Ib. in.) 
. in.) and turn 180° 
52 Nem (38 Ib. ft.) 
26 Nem (19 Ib. ft.) 
24 Nem (18 Ib. ft.) 
26 Nem (19 Ib. ft.) 
25 Nem (18 Ib. ft.) 
10 Nem (89 Ib. in.) 
31 Nem (28 Ib. ft.) 
10 Nem (89 Ib. in.) 
12 Nem (108 Ib. in.) 
. 3 Nem (26 Ib. in.) 
26 Nem (19 Ib. ft.) 
26 Nem (19 Ib. ft.) 
.. 10 Nem (89 Ib. in.) 
-. 10 Nem (89 Ib. in.) 
6 Nem (53 Ib. in.) 
- 8. Nem (26 Ib. in.) 
. 3 Nem (26 Ib. in.) 
. 3Nem (26 Ib. in.) 
. 8 Nem (71 Ib. in.) 
. 1.3 Nem (12 Ib. in.) 
26 Nem (19 Ib. ft.) 
10 Nem (89 Ib. in.) 
26 Nem (19 Ib. ft.) 
15 Nem (11 Ib. ft.) 
. 6 Nem (53 Ib. in.) 
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SPECIAL TOOLS 


“OC 


437328 


7 


Aeg 
al 337303 
<a 


J 41009 


A. 


- Co 


138135 


437306 


VALVE SEAL INSTALLER 
VALVE SPRING COMPRESSOR ADAPTER 
CAMSHAFT TIMING ALIGNMENT PIN TOOLS 


CONNECTING ROD GUIDE PIN 
CAMSHAFT CHAIN PRE-TENSIONERS 

IDLER SPROCKET BEARING REMOVER/INSTALLER 
CAMSHAFT TEMPORARY RETAINERS, 

TENSIONER RELEASE TOOL 

FRONT COVER OIL SEAL ALIGNER/INSTALLER 
CRANKSHAFT CUP PLUG INSTALLER 

SECONDARY PORT THROTTLE VALVE SERVICE KIT 
CYLINDER LINER REMOVER 

CYLINDER LINER RETAINERS: 


J37330 


BEEEEEREEE 
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424420. 


438463 


IEE EEE EEE Ae 


CRANKSHAFT REAR CORE PLUG INSTALLER, 


TORSIONAL DAMPER/CRANKSHAFT SPROCKET 
PULLER 


OIL PUMP SEALTORSIONAL DAMPER INSTALLER 


FRONT COVER SEAL/OIL PUMP SEAL REMOVER 


FRONT COVER OIL SEAL ALIGNMENT AND 
INSTALLATION TOOL, 


TORQUE ANGLE METER 
VALVE GUIDE CLEANER 


SECONDARY PORT THROTTLE VALVE VACUUM 
ACTUATOR TESTER 


CRANKSHAFT TIMING SLOT LOCATOR 
TIMING CHAIN RETAINERS 
CRANKSHAFT SPROCKET REMOVER 


CRANKSHAFT SPROCKET INSTALLER, 
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423738-A 
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SPECIAL TOOLS 


— 7 a —— 


J37281-8 


PISTON RING COMPRESSOR 
VALVE GUIDE SEAL REMOVER 


VALVE SPRING COMPRESSOR 
SLIDE HAMMER 


RC1020-5A28-¥-AP 
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COOLING AND RADIATOR 6B-1 


SECTION 6B 
COOLING AND RADIATOR 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to 


CAUTIONS in Section 9J un 


ler “ON-VEHICLE SERVICE” and the SIR Component and Wiring 


Location view in Section 9J before performing service on or around SIR components or 
wiring. Failure to follow CAUTIONS could result in possible air bag deployment, personal 
injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 


Important 


‘© When servicing the cooling system care should be taken to keep coolant away from the opti-spark 
distributor and cap assembly, and the ignition coil driver (VIN P only). Damage may result if either 


component becomes contaminated with coolant. 
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GENERAL DESCRIPTION 
Figures 1 and 2 


The cooling system maintains engine temperature 
at an efficient level during all engine operating condi- 
tions. The thermostat remains closed until the engine 
reaches proper operating temperature. When the 
engine is cold, coolant does not circulate through the 
radiator to allow for faster engine warm up. When the 
engine reaches normal operating temperature, the 
thermostat opens, and coolant begins circulating 
through the radiator to keep the engine from over- 
heating. 


‘The cooling system includes the radiator, radiator 
surge tank, coolant recovery reservoir, cooling fans, 
thermostat and housing, coolant pump, serpentine 
drive belt (VIN J), gear drive (VIN P), related hoses, 
and air bleed venting circuit. 


Coolant is drawn from the radiator by the coolant 
pump and is circulated through cooling jackets in the 
engine block, cylinder heads, injector housing (VIN J), 
throttle body and plenum, where it is then directed 
back to the radiator to be cooled. 


The new reverse flow cooling system (VIN P) draws 
coolant from the radiator by the coolant pump and 
passes it through the thermostat on the inlet side of the 
pump. 


‘The coolant is routed through the cylinder heads 
first. Vapor is vented off (if any) through the air bleed 
pipe and the coolant makes it’s way down through the 
bores.and into the block. Once the coolant exits the 
engine block, it is returned to the pump where it travels 
through a cast internal passage to the radiator. 


Radiator Outlet Hose (VIN J)... 
Radiator Bypass Hose (VIN J) . 
Heater Core Inlet/Radiator Surge 

Tank Outlet Hose and Pipe 

Assembly (VIN J) .....-.eseeeeeeeee 6B-37 
Heater Core Qutlet/Radiator 


. 6B-36 
. 6B-37 


Surge Tank Inlet Hose (VIN J) . 6B-37 
Coolant Outlet Hoses (VIN J) . . 6B-37 
Engine Hose (VIN J) ....... . 6B-37 

Serpentine Drive Belt and 
Tensioner (VIN J) .. - 68-38 
Serpentine Belt (VIN J) . + 6B-39 
Tensioner (VIN J) .... - 68-39 
Radiator Upper Support (VIN J) + 6B-39 
Radiator Lower Support (VIN J) * 6B-39 
Radiator (VIN J) . 6B-40 
Specifications .. . 6B-40 
General Specifications . . 6B-40 
Tightening Specifications . . 6B-40 
Special Tools . : 6B-41 


The system directs some coolant through hoses to 
the heater core to provide for heating and defrosting. A 
sealed recovery reservoir is connected to the radiator 
surge tank to catch coolant displaced by expansion. As 
the coolant cools and contracts, it is drawn back into 
the radiator surge tank by vacuum 


‘The radiator surge tank provides a coolant fill point 
and a central cooling system air bleed location. A 
sensor in the radiator surge tank is used to determine 
coolant level. When the amount of coolant in the 
system falls below the recommended level, a warning 
lamp in the Driver Information Center (DIC) will 
illuminate. 


RADIATOR 

The (VIN P) and (VIN J) engines utilize an alumi- 
num slant-back radiator design. This configuration 
allows for continued low body profile while increasing 
the effective cooling surface area. 


Core 
Figure 3 


The aluminum core is similar to that used in other 
crossflow radiators. It has a stack of horizontal tubes, 
surrounded by cooling fins. 

‘The top and bottom ribs strengthen the assembly. 
The saw-cut in each strengthening rib is to allow for 
expansion during temperature changes. 


Tanks 

The inlet and outlet tanks are molded from high- 
temperature, nylon-reinforced plastic. A high-tempera- 
ture rubber gasket seals the tank flange around the 
edge. 
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RADIATOR SURGE TANK 
HABA SR SURGE TAN mer Hose 
COOLANT RECOVERY CAP 

AIR BLEED HOSE 

COOLANT RECOVERY RESERVOIR HOSE 
COOLANT OUTLET COVER 

ENGINE HOSE 

COOLANT INLET HOSE 


RADIATOR BYPASS HOSE 


[0] RADIATOR INLET PIPE 


[77] RADIATOR INLET HOSE 


Figure 1~ Cooling System 


RADIATOR 


RADIATOR OUTLET HOSE 


THERMOSTAT HOUSING 


THERMOSTAT HOUSING BRACKET 


COOLANT RECOVERY RESERVOIR 


HEATER CORE INLET HOSE 


[ig] raoiaror SURGE TANK OUTLET HOSE 


95 6731-68 
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RADIATOR SURGE TANK 
RADIATOR SURGE TANK INLET HOSE 
RADIATOR FILL CAP 

ENGINE COOLANT AIR BLEED 


HEATER CORE INLET/THROTTLE BODY COOLANT 
OUTLET HOSE 


COOLANT PUMP 
‘THROTTLE BODY COOLANT INLET HOSE 


UPPER RADIATOR HOSE/THROTTLE BODY HOSE 
CONNECTION 


RADIATOR INLET HOSE 
RADIATOR 

RADIATOR UPPER SUPPORT 
COOLING FANS AND SUPPORTS 
AIR CONDITIONING CONDENSER 


Figure 2 ~ Cooling System (VIN P) 


AYN AS 
a 
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RADIATOR LOWER SUPPORT 


‘TRANSMISSION OIL COOLER OUTLET PIPE (AUTO 
TRANS ONLY) 


COOLANT RECOVERY RESERVOIR 
RECOVERY RESERVOIR CAP 
RADIATOR OUTLET HOSE 
COOLANT RECOVERY 


TRANSMISSION OIL COOLER INLET PIPE (AUTO 
TRANS ONLY) 


‘THERMOSTAT HOUSING 

RADIATOR SURGE TANK OUTLET HOSE 
RADIATOR AIR BLEED 

EVAPORATOR HOUSING 


[25] HEATER INLET 
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The tanks are clamped to the core with clinch tabs. 
These tabs are part of the aluminum header at each 
end of the core. 


Drain Cock 


Figure 5 


The aluminunyplastic radiator utilizes a two-piece 
plastic drain cock and a rubber seal. The drain cock is 
serviceable. 


Transmission Oil Cooler (VIN P with M30) 

The transmission oil cooler is an integral part of 
the radiator and is housed inside the right (outlet) tank 
on VIN P equipped vehicles. Its basic function is to 
provide automatic transmission fluid cooling capacity 
so as to maintain a fairly constant fluid temperature 
under a variety of operating conditions. 


RADIATOR SURGE TANK 
Figures 1, 2 and 12 


‘The radiator surge tank is a black plastic tank 
through which the cooling system is filled. It is 
mounted at a point higher than all other coolant 
passages, thereby providing air bleed for the system. 
‘The coolant level in the radiator surge tank should be 
maintained to the base of the filler neck. 


RADIATOR FILL CAP. 
Figure 4 


All Corvettes have pressure type engine cooling 
systems with thermostatic control of coolant circula- 
tion. The cooling system is sealed by a pressure type 
cap at the radiator surge tank, which causes the 
system to operate at higher-than-atmospherie pres- 
sure. The 103 kPa (165 psi) radiator fill cap used raises 
the boiling point of coolant to approximately 128°C 
(262°F) at sea level. 

‘A pressure-vacuum valve cap contains both 
pressure and vacuum valves. The operation of these 
two valves maintains proper coolant level within the 
cooling system, provided an adequate amount of 
coolant is available in the recovery reservoir. 

‘The pressure valve opens at approximately 103 kPa 
(15 psi) to relieve excess pressure in the cooling system. 
Upon opening, coolant is discharged into the coolant 
recovery reservoir. When the engine is shut down and 
begins to cool, coolant is drawn into the system from the 
coolant recovery reservoir. This occurs due to the 
vacuum generated as the warm, expanded coolant cools 
and contracts. 

Embossed on the cap are the cap pressure rating, 
103 kPa (15 psi), a caution regarding opening of the 
system while hot, and arrows indicating the proper 
closed position. 
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95 6933-68 
Figure 3 - Radiator Core 


PRESSURE RELIEF 
95 6923-68 


vacuumreuer [B 


Figure 4- Radiator Fill Cap 


ELECTRIC COOLING FANS 

The engine cooling fans are driven by electric 
motors that are attached to the fan shroud at the rear 
of the radiator. The left and the right fans both have 
5 blades, are 299.0 mm (11.77 in.) in diameter, and 
operate at 2200 RPM. Refer to SECTION 6E3-C12 for 
more information. 


Cooling Fan Relays 
‘The engine cooling fan relays provide the high 
current required for the cooling fan motors based on a 
low current signal received from the ECM. This signal 
is a function of various inputs, such as: 
AIC condenser pressure, 
Coolant temperature. 
Oil temperature. 
‘Throttle position 
Vehicle speed. 
Engine speed. 
ECM status. 


eoccoee 


Refer to SECTION 6E3-C12 for more information. 
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RADIATOR CORE 
RADIATOR TANK 
RADIATOR SEALING STRIP 
DRAINCOCK BODY 
DRAINCOCK SEAL 
DRAINCOCK STEM 


95 6925-68 


Figure 5 — Radiator Orain Cock 


ENGINE COOLANT TEMPERATURE (ECT) 
SENSOR 

The gage coolant temperature is a variable 
resistance device. The resistance of the sensor will 
determine the position of the coolant gage. As the tem- 
perature increases, the sensor resistance decreases 
allowing more current to flow through the gage causing 
a higher temperature reading. 


THERMOSTAT 

‘The cooling system uses a wax pellet-type thermo- 
stat. The thermostat is located in the coolant pump on 
the (VIN P), and in the radiator outlet passage on the 
(VIN J). The thermostat’s function is to control the flow 
of engine coolant, to provide fast engine warm up, and 
to regulate coolant temperature. 

The thermostat valve is held closed by a spring 
while the coolant is cold, preventing circulation of 
coolant through the radiator. At this time, coolant 
circulates only through the engine. 

‘As the engine warms, the wax pellet heats and 
expands, against a diaphragm. This forces the thermo- 
stat to open against spring pressure, permitting 
coolant to flow through the radiator where heat is dissi- 
pated. On the (VIN P) the thermostat combines a 
bypass function with temperature management. Under 
cold operating conditions coolant will be bypassed to 
the engine. 


On the (VIN J), the thermostat also combines a 
bypass function with temperature management. Under 
high RPM and/or cold operating conditions where 
pump output volume exceeds radiator flow (pressure 
differential across thermostat in excess of 34 kPa/ 
5 psi), coolant will be bypassed to the engine. A small 
amount of bypass is always present to provide for good 
temperature regulation. 


COOLANT RECOVERY SYSTEM 

A semi-transparent plastic reservoir is connected 
to the radiator surge tank with a hose. As the vehicle is 
driven, the coolant is heated and expands. Fluid dis- 
placed by this expansion flows from the radiator surge 
tank into the recovery reservoir. When the coolant cools 
and contracts, the displaced coolant is drawn back into 
the radiator surge tank by vacuum. Any air or vapor in 
the cooling system will be forced to the reservoir and 
leaves through the vent on the cap of the reservoir. 

Coolant can be added at the coolant recovery 
reservoir without removing the radiator fill cap from 
the radiator surge tank. Coolant level should be 
maintained between the “COLD” and “HOT” marks on 
the cap level indicator of the reservoir. 


MAINTENANCE RECOMMENDATIONS 


The radiator fill cap should not be removed to check 
coolant level. Check the coolant level through the cap 
level indicator of the recovery reservoir or through the 
semi-transparent coolant recovery reservoir every time 
the hood is up. Level should be near the full “COLD” 
mark when the system is cold. At normal operating 
temperature, the coolant level should increase to the 
full “HOT.” Coolant should be added only to the coolant 
recovery reservoir to raise level to the full “HOT” mark. 
Use a 50/50 mixture of high-quality ethylene glycol 
antifreeze, GM specification 1825-M, and clean (prefer- 
ably distilled) water for coolant additions. 

If recommended quality antifreeze is used, supple- 
mental inhibitors or additives claiming to provide 
increased cooling capability, are not necessary. Addi- 
tives may be detrimental to the efficient operation of 
the system and represent unnecessary operating 
expenses. 

Regardless of whether freezing temperatures are 
expected or not, cooling system protection should be 
maintained to at least -37°C (-34°F) to provide 
adequate corrosion protection and loss of coolant from 
boiling. 

Adding antifreeze to prevent the coolant from 
boiling too soon is permissible but too much antifreeze 
will affect the freezing point. A solution stronger than 
70% antifreeze should never be used, as the freezing 
temperature rises rapidly after this point. Pure anti- 
freeze will freeze at -20°C (-8°F), 
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CAUTION: As long as there is pressure in 
the cooling system, the temperature can 
be considerably higher than the boiling 
temperature of the solution in the radia- 
tor without causing the solution to boi 
Removal of the radiator fill cap while 
engine is hot and pressure is high will 
cause the solution to boil instantaneously, 
with possible explosive force, spewing the 
solution over engine, fenders and the per- 
son removing cap. If the solution contains 
flammable antifreeze such as alcohol (not 
recommended for use at any time), there 
Is also the possibility of causing a serious 
ire. 


‘The cooling system should be serviced as follows: 

1, Wash radiator fill cap and filler neck with clean 
water. 

2, Check coolant for proper level and freeze protection. 

3. Pressure test system and radiator fill cap for 
proper pressure holding capacity 103 kPa (15 psi). 
If replacement of cap is required, use only a 103 
kPa (15 psi) cap. 

4. Tighten hose clamps and inspect all hoses. Replace 
hoses whenever cracked, swollen or otherwise dete- 
riorated. 

5. Clean frontal area of radiator core, engine oil cooler 
(VIN J) and air conditioning condenser. 

6. Check for proper installation and/or damage to the 
front air deflector (located below front bumper). 


DIAGNOSIS 


If the cooling system requires frequent addition of 
coolant in order to maintain the proper level, check all 
components and connections in the cooling system for 
evidence of leakage. Inspection should be made with 
cooling system cold. Small leaks, which may show 
dampness or dripping, can easily escape detection 
when the engine is hot, due to the rapid evaporation of 
coolant, Telltale stains of grayish white or rusty color, 
or dye stains from antifreeze, at joints in cooling sys- 
tem are almost always sure signs of small leaks even 
though there appears to be no damage. However, 
tracks of residue from the drain hole of the coolant 
pump are not unusual. 

Air may be drawn into the cooling system through 
leakage at the coolant pump seal or through leaks on 
the coolant recovery system. Exhaust may be forced 
into the cooling system through leakage at the cylinder 
head gasket(s) even though the leakage is not sufficient 
to allow coolant to enter the combustion chamber. 

A defective head gasket may allow exhaust gases to 
leak into the cooling system. This is particularly 
damaging to the cooling system as the gases combine 
with the water to form acids which are harmful to the 
radiator and engine 
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COOLANT CONCENTRATION TESTING 

Due to a worldwide shortage of “Ethylene Glycol” 
in 1988, some coolant manufacturers have started to 
mix other types of glycol in their coolant formulations; 
propylene glycol is the most common new ingredient. A 
hydrometer will not always provide a correct measure- 
ment of freeze protection when anything other than 
ethylene glycol and water is being tested. The degree of 
accuracy will vary depending on the proportion of other 
glycols present in the coolant. 

All 1994 GM vehicles are produced with coolant 
that can be accurately measured with a hydrometer; 
however, when the type and quality of coolant being 
measured is unknown, such as a customer vehicle that 
has accumulated mileage, use of a refractometer is 
recommended. 

Coolant testers J 26568 (Centigrade Scale), 
J 23688 (Fahrenheit Scale) or J 38633 (Expanded 
Fahrenheit Scale) can be used to check the antifreeze 
protection of the coolant. Make sure the refractometer 
markings are correct. Unless J 26568, J 23688 or 
J. 38633 has provision temperature correction, test the 
temperature at which J 26568, J 23688, or J 38633 is 
calibrated. If the coolant is warmer or cooler, the 
reading may be incorrect. Follow the manufacturers 
directions on using J 26568, J 23688 or J 38633. 


Clean 


© Before each use, switch the plastic cover at the 
slanted end of J 26568, J 23688 or J 38633 expos- 
ing the measuring window and the bottom of the 
plastic cover. 

© Wipe dry with a tissue or a clean soft cloth. 

© Close the plastic cover. 


TESTING 
Figures 6, 7 and & 


‘Tools Required: 
J 26568, J 23688 or J 38633 Coolant Tester 
© Donot remove the clear plastic pump from 
J 26568, J 23688 or J 38633. 
1. Release the tip of the pump from J 26568, J 23688 
or J 38633 housing. 
2. Insert the tip of the pump into the radiator filler 
neck. 
© Make sure the tip of the pump is below the level 
of the éoolant. 


3, Press and release the bulb to get a sample. 

4. Insert the tip of the pump into the cover plate 
opening. 

5. Press the bulb and allow a few drops to fall onto the 
measuring surface. 


© Donot open the plastic cover when taking read- 
ings because water evaporation can change the 
readings. 
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323688, 
426568 OR 


123688, 
126568 OR 
338633 


Figure 7 - Collecting the Coolant 


6. Point J 26568, J 23688 or J 38633 toward any light 

and look into the eyepiece. 

© Coolant protection reading is at the point 
where the dividing line between light and dark 
crosses the scale (antifreeze protection is the 
scale on the right). 

Temperature scale is reversed from a standard 
thermometer scale. 

© Below zero readings are on the upper half of 
the scale. 

© If the readings are not clear, the measuring 
surfaces were not cleaned and dried properly. 
Wipe dry and make a new test. 


THERMOSTAT TEST 

An operational check of the thermostat can be 
made by hanging the thermostat on a hook in a 33% 
glycol solution, which is 11°C (22°F) above the temper- 
ature stamped on the thermostat valve. Submerge the 
valve completely and agitate the solution thoroughly. 
Under these conditions the valve should open. Remove 
the thermostat and place in a 33% glycol solution, 
which is 6°C (10°F) below the temperature indicated 
on the valve. With valve completely submerged and 
coolant agitated thoroughly, the valve should close 
completely. 


123688, 
12656808 


Figure 8 - Reading the Coolant Tester 


COOLING SYSTEM DIAGNOSIS. 


Important 


© To avoid needless time and cost in diagnosing 
cooling system problems, the customer should be 
questioned about driving conditions that place 
abnormal loads on the cooling system: 

1. Is overheating occurring after prolonged idle with 

AVC system operating? 

If answer is “Yes” — instruct owner on driving tech- 

niques that would avoid overheating such as: 

e Turn A/C system “OFF” during extended idles 
if overheating is indicated by instrument panel 
lamp or temperature gage. Further diagnostic 
checks should not be required. 

2. Is overheating occurring after prolonged driving in 
slow city traffic, traffic jams, parades, ete.? 

If answer is “Yes” ~ instruct owner on driving tech- 

niques that would avoid overheating same as for 

prolonged idles. Further diagnostic checks should 
not be required. Ifnone of the above apply, refer to 
the chart on the following page. 


TRANSMISSION OIL COOLER 
A leak in the transmission oil cooler could produce 
a variety of problems. Some of the more common signs 
are: 
© Frequent addition of transmission fluid when 
no obvious external leaks are noticed, 
* Discoloring of engine coolant. 
© Accumulation of milky substance in radiator, 
similar to that produced by engine oil in coolant. 


Any of these symptoms require further investi- 
gation 
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CONDITION POSSIBLE CAUSE CORRECTION 


Engine overheats— | Loss of coolant. Refer to following “Loss of Coolant” 
Engine temperature condition. 

lamp comes “ON” and 
stays “ON” or temper- Loss of system pressure. Pressure check with J 24460-01. Correct as 
ature gage shows hot, necEgeery 


or coolant overflows | Tow temperature coolant protection | Test solution. 


from reservoir onto | should be -37°C (-34°F). 
ground while engine 


is running. 


Belt tension too low. Check tensioner index marks (VIN P only). 
Replace belt and/or tensioner. Refer to 
SECTION 6A1A. 


Timing retarded by malfunctioning | Check and correct. Refer to SECTION 613. 
ignition control system. 


Damaged coolant pump drive 
assembly (VIN P). 


Radiator fins obstructed. 


Check and correct, refer to “Engine Unit 
Repair” (VIN P) SECTION 6A1B. 


Remove or relocate added-on parts that block 
air to radiator; clean away bugs, leaves, etc. 


Cooling system passages blocked. _| Flush system; add fresh coolant. 


Recovery reservoir hose pinched or 
kinked. 


Relieve kinks by rerouting. Replace hose if 
necessary. 


Refer to SECTION 8A. Repair or replace as 
required. 


Cooling fans inoperative. 


Thermostat stuck in closed position. | Replace thermostat. 


Malfunctioning coolant pump; Replace coolant pump. 

eroded or broken impeller blades. 

Incorrect radiator. Check current parts catalog and replace if 
needed. 


Missing or damaged radiator upper | Replace parts as necessary. 
air deflector and/or center air 


deflector. 

Loss of coolant. Leaking radiator. Pressure test radiator using J 24460-01. 
Inspect for leaks and repair or replace as 
necessary. 

Radiator fill cap faulty. Repl: cap. 
[Ra all cap faulty. eplace cap. 
Radiator surge tank filler neck Replace surge tank. 


distorted or tank cracked. 


Coolant recovery reservoir cracked | Replace reservoir and/or hose. 
and/or hose leaking. 


Cracked coolant outlet cover(s) Replace cover(s) and/or gaskets (VIN J). 
and/or leaking gasket(s) (VIN J). 


Loose or damaged hoses and/or con- | Tighten connections or replace hoses and/or 
nections. clamps. 


Leaking coolant pump shaft seal. | Add sealer pellets first, if leak still occurs 
replace coolant pump (VIN P only.) 
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CONDITION POSSIBLE CAUSE CORRECTION 
Loss of coolant, Cracked coolant pump and/or Replace coolant pump and/or gasket. 
(continued) leaking gasket. 


Cracked injector housing(s) and/or _| Replace injector housing(s) and/or gasket(s) 
leaking gasket(s) (VIN J only). (VIN J only). 


Replace thermostat housing and/or seal. 


Cracked thermostat housing and/or 
leaking seal 


Cracked cylinder head(s) and/or Replace cylinder head(s) and/or gasket(s). 
leaking gasket(s). 


Leaking cylinder block core plug(s) | Replace block core plug(s) (VIN P). 
(VIN P only). 


Leaking cylinder head core plug(s). | Replace head core plug(s). 
Cracked cylinder block (VIN P only). | Replace cylinder block (VIN P only). 


Cracked cylinder case (VIN J only). | Replace cylinder case (VIN J only). 


Cracked and/or leaking cylinder Replace position-liner assembly(ies) and/or 

liner(s) (VIN J only), remove, clean and re-seal leaking liner(s) 
(VIN J only). 

Cracked plenum and/or leaking Replace plenum and/or gasket(s). 

gasket(s). 


Cracked throttle body. Replace throttle body. 


Leaking heater core. Replace heater core. 


Porous castings. Replace as required. 


Engine fails to reach | Thermostat stuck open or wrong _| Install new thermostat of correct type and 

normal operating _| type thermostat. heat range. 

temp. Cool air fi 

heen 0" insufficient amount of coolant in | Add coolant; antifreeze/water solution 
system. Perform pressure test using J 2460-01. 


Hot Lamp “ON.” Faulty engine temperature switch | Refer to SECTION 8A. 
No loss of coolant. or cireuit. 
RADIATOR FILL CAP ON-VEHICLE SERVICE 
Figure 4 COOLANT HOSES 
Tool Required: 


‘J 24460-01 Cooling System Tester Radiator Surge Tank Air Bleed/and Overflow 
‘The radiator fill cap should be pressure checked Hose (VIN P & VIN J) 
using tool J 24460-01 cooling system tester. Upon pres- Figures 9 through 11 
surization, the cap should maintain its rating of 103 : 
Teol Required: 


kPa (15 psi) for 30 seconds or more. If the cap does not red: : 
meet this specification after 1 or 2 retests, replace cap. J 38185 “Spring” Hose Clamp Pliers 


CAUTION: To avoid being burned, do not Remove or Disconnect 

remove the radiator fill cap from the 1. Drain coolant from surge tank. Refer to “Draining 
radiator surge tank while the engine is at and Filling the Cooling System” and “Disposing of 
normal operating temperature. Engine Coolant” in this section. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


COOLING AND RADIATOR 6B-11 


‘AIR BLEED CLIP RETAINING RADIATOR AIR BLEED 
NuT ACCESS PLUG. 


PLENUM AIR BLEED HOSE RADIATOR 


COOLANT RECOVERY 
AIR BLEED HOSE CLIP RESERVOIR 


CENTER WHEELHOUSE 
COOLANT RECOVERY HOSE cure 


RETAINING BRACKET AIR BLEED JUNCTION 


RADIATOR SURGE TANK RADIATOR AIR BLEED HOSE 


95 6954-68 


Figure 9 - Radiator Surge Tank Air Bleed and Overflow Hoses (VIN J and VIN P) 


2. Rubber access plug from top of radiator. 

3. Clamps from: 

Bleed hose at plenum. 

Recovery reservoir hose at radiator surge tank. 
Recovery reservoir hose at recovery reservoir. 
Bleed hose at radiator surge tank. 

Radiator bleed hose at radiator. 


4, Nut retaining plenum bleed hose bracket at evapo- 
rator case. 


5. Screws retaining hose and pipe assembly to center 
wheelhouse panel. 


6. Hose assembly from vehicle. 


bd Install or Connect 


T. Hoses and clamps. 
2. Hose and pipe assembly and screws to center 
wheelhouse panel. 


al Tighten 


© Hose and pipe assembly screws to 2 Nem 


(18 Ib. in). 

3. Nutretaining plenum bleed hose bracket at evapo- 
rator cases. 

4. Rubber access plug. 

5. Refill cooling system. Refer to “Draining and 


Filling the Cooling System” in this section. 


AIR BLEED PIPE (VIN P) 
Figure 10 


Remove or Disconnect 


1. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 

2. Clamp and hose from bleed pipe 
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CYLINDER HEAD ASSEMBLY 


ENGINE BLOCK 


ENGINE COOLING AIR BLOW 
PIPE ASSEMBLY 
Ms 11892-68 


Figure 10 - Air Bleed Pipe (VIN P) 


~ 


Left injector cover. 

Clamp and hose from air check valve on EGR 

supply pipe, then remove check valve from supply 

pipe : 

5. Vacuum hose and EGR valve from intake manifold. 

6. Electrical connector on both oil pressure sensors, 

7. Both oil pressure sensors and adapter from fitting 
at rear of engine block. 

8. Loosen nut at right rear intake manifold stud and 
remove heat shield. 

9. The retaining screw at the dash panel where the 
wiring harness passes through. Move harness 
aside to gain access to bolt and fitting at right rear 
cylinder head. 

10. Bolts and sealing washers at rear of both cylinder 
heads. 

11. Air bleed pipe from vehicle. 


Clean 


© Mating surfaces on cylinder heads of debris and 
dirt. Make sure passages in banjo bolts are clean 
and not plugged. 


= 


Inspect 
© Air bleed pipe for cracks or holes. 


Install or Connect 


‘Air bleed pipe with banjo bolts and sealing washers 
to cylinder heads, Iwo washers per side. 


al Tighten 


© Banjo bolts to 41 Nem (30 Ib. ft.). 
2. Reposition wire harness in dash panel and install 
mounting screws. 
3. EGR supply pipe heat shield. 


BOUT 


cup 


HOSE - RADIATOR SURGE 
TANK TO AIR BLEED PIPE 


EVAPORATOR HOUSING 


CLAMP 


AIR BLEED PIPE ASSEMBLY 


ENGINE ASSEMBLY 
Ms 12501-68 


@ Nut to 34 Nem (25 Ib. ft.). 
4. Oil pressure adapter to fitting at rear of engine 
block. Both oil pressure sensors to adapter. Smaller 
sensor to inboard hole on adapter. 
Electrical connector on both oil pressure sensors. 
EGR valve with gasket and bolts. 


oe 


Tighten 
© Bolts to 22 Nem (16 Ib. ft.) 
7. Vacuum hose to EGR valve 
8. Air check valve to EGR supply pipe. 


al Tighten 


Check valve to 19 Nem (14 Ib. ft.). 
9. Air hose and clamp to check valve. 
10. Left side injector cover. 
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11. Hose and clamp to air bleed pipe. Tighten clamp. 

12. Fill cooling system. Refer to “Draining and Filling 
the Cooling System” in this section. 

13. Start engine and check for leaks. 


RADIATOR SURGE TANK (VIN P & VIN J) 
Figure 12 


Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 

1. Drain coolant from radiator surge tank. Refer to 
“Draining and Filling the Cooling System” and 
“Disposing of Engine Coolant” in this section. 

2. Clamp and hoses from radiator surge tank. 

3. Screws retaining radiator surge tank to evaporator 

housing. 


HOSE - W/S WASHER NOZZLE 


RADIATOR SURGE TANK 


WIRE HARNESS - LOW COOLANT SENSOR 


MOUNTING BRACKET 


GROMMET 


EVAPORATOR HOUSING 
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4, Disengage reservoir from grommet. 
Electrical connector from reservoir level sensor. 
6. Surge tank from vehicle. 


FA Install or Connect 

1, Surge tank. 

Electrical connector. 

Radiator surge tank into grommet. 

Screws retaining reservoir to evaporator housing. 


al Tighten 


e Radiator surge tank screws to 10 Nem (89 Ib. in.). 
5. Hoses and clamps to surge tank 


6. Fill cooling system. Refer to “Draining and Filling 
the Cooling System” in this section. 
7. Check for leaks. 


Ae 


95 6931-68 


Figure 12 - Radiator Surge Tank (VIN P and VIN J) 
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COOLANT RECOVERY RESERVOIR 
Figure 13 


‘Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


t} Remove or Disconnect 

1. Clamp and hose from reservoir. 
Screws retaining reservoir to right front wheel well 
and front side member. 

3. Reservoir from vehicle. 

4. Drain excess coolant into suitable container and 
dispose of properly. Refer to “Disposing of Engine 
Coolant” in this section. 


Bl Clean 


© Dirt and sediment from inside of reservoir using 
clean water. Drain reservoir before reinstalling. 


Install or Connect 
I. Reservoir and retaining screws. 


Bl Tighten 


Recovery reservoir screws to 10 Nem (89 lb. 

in.). 

2. Hose and clamp to recovery reservoir. 

3. Fill reservoir with coolant to full “COLD” mark. 
Refer to “Draining and Filling the Cooling System” 
in this section. 


Disposing of Engine Coolant 


Important 

© Dispose of used engine coolant in a proper fashion, 
.e., in a used engine coolant holding tank. NEVER 
POUR USED ENGINE COOLANT DOWN THE 
DRAIN! Ethylene glycol antifreeze is a very toxic 
chemical; disposing of it into the sewer system or 
ground water is both illegal and ecologically 
unsound! 


Engine Coolant Recycling 
‘As the need arises to conduct cooling system main- 
tenance or repairs, all of the used coolant must be 
removed and replaced with qualified new or recycled 
coolant. If only the radiator is drained, up to 40% of the 
used, contaminated, coolant removal (from the vehicle} 
can be accomplished by several methods: 
© Utilize waterless, coolant evacuation system 
available in the GM Dealer Equipment pro- 
gram (or equivalent) which removes the used 
coolant and replaces it with approved new or 
recycled coolant. 


Fil 


WHEELHOUSE LOWER FRONT - RIGHT-HAND PANEL 
COOLANT RECOVERY RESERVOIR CAP 

COOLANT RECOVERY RESERVOIR HOSE 

COOLANT RECOVERY RESERVOIR HOSE CLAMP 
COOLANT RECOVERY RESERVOIR RETAINER BOLT 


COOLANT RECOVERY RESERVOIR 


[7] COOLANT RECOVERY RESERVOIR RETAINING NUT 


95 6932-68 


Figure 13 - Coolant Recovery Reservoir 
(VIN P and VIN J) 


Utilize a GM approved coolant recycling sys- 
tem which recycles the coolant on the vehicle 
thereby eliminating the need for evacuation. 
Recover coolant and store in a used coolant 
holding tank and submit the used coolant for 
recycling on a regular basis. 


ing Engine Coolant System 


When refilling engine coolant system, use virgin or 
recycled coolant meeting GM specification 1825M. 


DRAINING AND FILLING THE COOLING 
SYSTEM 

Every 12 months or 15,000 miles whichever first 
occurs, the items listed under the “Maintenance 
Recommendations” should be serviced. 

Every two years or 30,000 miles whichever first 
occurs, the cooling system should be drained and filled 
using the following recommended procedures: 
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NOTICE: Used ethylene glycol must be disposed 
of in accordance with Federal, State, and Local 
laws. Refer to “Disposing of Engine Coolant” in this 
section. 

Park vehicle on a level surface. 


CAUTION: To avoid being burned, do not 
remove the radiator fill cap from the 
radiator surge tank while the engine is at 
normal operating temperature. The cool- 
ing system will release scalding fluid and 
steam under pressure if the cap is removed 
while the engine and radiator are still hot. 


Remove the radiator fill cap from the radiator 

surge tank when the engine is cool by 

© Slowly rotating counterclockwise to detent. (Do 
not press down while rotating). 

© Wait until any residual pressure (indicated by 
a hissing sound) is relieved 

© After all hissing stops, press down on the cap 
while continuing to rotate counterclockwise. 

Open the radiator drain cock located at the bottom 

of the right-hand radiator end tank. 

VIN P — Remove the engine knock sensors from the 

lower right and left-hand side of the block. Refer to 

SECTION 6E3-C5. 

VIN J- Remove the thermostat from the thermostat 

housing. Refer to “Thermostat (VIN J)” in this 

section. 

Allow the system to drain completely. 


Inspect 
@ = The drained coolant: 
- Ifthe coolant is discolored, flush the cooling 
system using Steps 7, 8 and 9 
— If the coolant appearance is normal, con- 
tinue with refill procedure with Step 10. 


NOTICE: DO NOT use chemical flush. 


VIN P Close the radiator drain cock. Reinstall the 
engine knock sensors. Fill the cooling system 
through the radiator surge tank opening with clean 
water until the level of the water is at the base of 
the radiator surge tank neck. Close both bleed 
valves when a solid stream of water comes out of 
each. Install the radiator fill cap on the radiator 
surge tank. 

VIN J - Close the radiator drain cock. Leave the 
thermostat out of the system and reinstall the bolts 
retaining the thermostat housing sections. Fill the 
cooling system through the radiator surge tank 
opening with clean water until the level of the 
water is at the base of the radiator surge tank neck. 
Install the radiator fill cap on the radiator surge 
tank. 
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Important 


Block drive wheels, place transmission in 
“PARK” or “NEUTRAL” and set the parking 
brake. 


7. VIN P— Run the engine until the thermostat opens 
(coolant temperature approximately 93°C/200°F). 
Stop the engine, drain and refill the system as 
described in Steps 1 through 7. Repeat this process 
a sufficient number of times until the liquid 
drained is nearly colorless. 


VIN J — Run the engine at an idle condition for 
3 minutes. Stop the engine, drain and refill the 
system as described in Steps 1 through 7. Repeat 
this process a sufficient number of times until the 
liquid drained is nearly colorless. 


CAUTION: The coolant temperature gage 
must be monitored during the running of 
the engine during the coolant drain, flush 
and refill procedure. If the temperature 
reaches the 260 mark and/or the hot light 
comes “ON” immediately, turn the engine 
“OFF.” Allow the engine to cool completely 
(coolant temperature of 27°C/80°F). After 
the engine has cooled down sufficiently, 
restart the engine and continue with the 
drain, flush and refill procedure. Continue 
to monitor the coolant temperature gage 
any time the engine is running during the 
coolant drain, flush and refill procedure. 


8. VIN J— Reinstall the thermostat into the thermo- 
stat housing. Refer to “Thermostat” in this section. 


Important 


@ Make sure the seal on the thermostat is 
installed with the taper towards the radiator. 
Make sure the seal remains seated in the 
housing groove when assembling the thermo- 
stat housing sections (VIN J only). 
9. Remove the coolant recovery reservoir and empty. 
Refer to “Coolant Recovery Reservoir” in this 
section. 


NOTICE: When refilling engine coolant system, 
use virgin or recycled oil meeting GM specification 
1825-M. 


CHART A 
ENGINE TYPE AMOUNT OF ETHYLENE 
GLYCOL (100%) 
5.7L (VIN P) 7.7L (8.2 qts.) 
5.7L (VIN J) 6.9L (7.3 qts.) 
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10. 


11. 


12. 


Slowly fill the cooling system through the opening 

in the radiator surge tank using the following 

procedure: 

© Ifthe cooling system has been flushed, first add 
100 percent ethylene glycol in the amount. 
listed in CHART A for the appropriate engine 
application. Then slowly add clean water to the 
system until a solid stream of coolant mixture 
comes out of each bleed valve (VIN P only) then 
close each bleed valve. Continue adding clean 
water to the system until the level of the cool- 
ant mixture has reached the base of the neck of 
the radiator surge tank. 

© If the cooling system is being refilled only (no 
flush), a 60/50 ethylene glycol and clean water 
mixture should be used to fill the system. Fill 
the system until a solid stream of the 50/50 
mixture comes out each bleed valve (VIN P) 
then close each bleed valve. Add 50/50 mixture 
until the level has reached the base of the neck 
of the radiator surge tank. Wait two minutes 
and recheck the level of the coolant mixture, 
add a 50/50 ethylene glycol/water coolant mix- 
ture if necessary to restore the coolant mixture 
level to the base of the neck of the radiator 
surge tank. 

© Start the engine and allow the engine to 
operate at an idle condition for 4 minutes. 
During this time period, continue to fill the 
cooling system with a 50/50 ethylene glycol/ 
water coolant mixture through opening in the 
radiator surge tank until the water/coolant 
mixture level is maintained at the base of the 
radiator surge tank neck. Be sure to monitor 
the coolant gage at all times during the run- 
ning of the engine. 

After 4 minutes of engine operation or once the 

level of water/coolant mixture is maintained at the 

base of the neck of the radiator surge tank (which- 

ever occurs first), turn the engine “OFF,” add six 

cooling system sealer pellets, GM P/N 3634621 

(VIN P only) through opening in the radiator surge 

tank and install the radiator fill cap on the radiator 

surge tank making certain the arrows line up with 

the overflow tube. 

Fill the coolant reservoir with a 50/50 ethylene 

glycol and clean water coolant mixture. The proper 

amount of this mixture to be installed into the 

coolant reservoir is listed below. 

VIN P — Add 1.8L (1.9 ats.) of a 50/50 mixture of 

ethylene glycol and clean water to the coolant 

recovery reservoir. 

VIN J — Add 3.0L (3.1 gts.) of a 50/50 mixture of 

ethylene glycol and clean water to the coolant 

recovery reservoir, 


13. VIN J — Place A/C control in the “OFE” position, 
start engine and let idle until the engine cooling 
fans have turned “ON,” allow the engine to run for 
3 minutes after the fans have turned “ON.” Turn 
the engine “OFF” and allow the engine to cool 
completely (coolant temperature of 27°C/80°F) 

14, Rinse any excess coolant from the engine and 
compartment. 


CAUTION: Do not attempt any aggressive 
driving maneuvers until the vehicle heats 
up to operating temperature (coolant 
temperature of 93°C/195°F) and cools 
down (coolant temperature of 27°C/80°F) 
three times. 


NOTICE: The low coolant indicator lamp comes 
“ON” after this procedure. After operating the 
vehicle so that the engine heats up and cools down 
three times, if the low coolant indicator lamp does 
not go out, or fails to come “ON” at ignition check 
and coolant is at the level indicated in Step 13, 
refer to SECTION 8A. If at any time the “Temp” 
warning indicator comes “ON,” immediate action is 
required. 


Inspect 

The freeze protection of the engine coolant after the 
engine heats up and cools down three times using a 
refractometer or a thermohydrometer should be 
(-37°C/-34°F). Obtain the coolant mixture for the 
inspection from the base of the neck of the radiator 
surge tank and not from the coolant recovery 
reservoir. 


ALUMINUM RADIATOR SERVICE 


The following aluminum-plastic radiator compo- 
nents can be repaired at the dealership: 

e Core. 

© Tanks and gaskets. 

Drain cock and gasket. 

Then tanks cannot be repaired if broken or 
cracked. The radiator core can be replaced and the new 
core used with the original tanks. 


PRECAUTIONS 


As with all cooling system service, take measures 
to prevent personal injury and damage to the system. 

© Do not open the hood if you can see or hear 
steam or coolant escaping from the engine 
compartment. 

© Do not remove radiator fill cap if radiator 
and/or radiator surge tank feels warm, hot or 
boiling. 

© Wear eye protection. 
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© Wear gloves to protect your hands against 
excessive heat or the effects of chemicals on 
your skin. 

© Donot use boil-out tanks or vats or other tanks 
that have been used for copper and brass 
radiators. The flux, acid, and caustic cleaners 
remaining in these tanks will attack the alu- 
iminum and cause radiator failure. A separate 
test tank containing clean water is strongly 
recommended for servicing aluminum-plastic 
radiators. 

¢ Never use shop air to pressure test radiator 
that is not regulated at 138 kPa (20 psi). Pres- 
sures over 138 kPa (20 psi) will damage the 
radiator. 


DIAGNOSIS 


Leak Testing 
Some core leaks can be detected by merely adding 

water to the radiator. It is helpful to clean the core so 

that the damaged area can be more easily found. 

1. Remove dirt and insects from the fins with a 
common water hose without a nozzle. Excessive 
water pressure could damage the fins. 

2. Scrub the core with a soft-bristle brush using clean, 
hot water or hot water with a mild detergent 
solution. 


On-Vehicle Pressure Testing 
Figure 14 


You can pressure-test the aluminum-plastic radia- 
tor using a pump and gage, such as J 2460-01. With 
the system full and at a cool temperature, remove the 
radiator fill cap, connect the gage, and apply normal 
system operating pressure. Do not exceed 138 kPa 
(20 psi). Watch the gage needle for an indication of a 
leak, and examine the radiator and other cooling 
system parts for signs of escaping coolant. 

Repair all hose and hose connections as required. 
Also, check radiator fill cap to ensure that it will main- 
tain the correct pressure. 

If the radiator is found to be leaking during the 
pressure test, mark the leak area so that it is easily 
found once the radiator has been removed from the 
vehicle. 


Off-Vehicle Pressure Testing 


NOTICE: Do not use boil-out tanks or vats or 
other tanks that have been used for copper and 
brass radiators. The flux, acid, and caustic cleaners 
remaining in these tanks will attack the aluminum 
and cause radiator failure. A separate test tank 
containing clean water is strongly recommended 
for servicing aluminum-plastic radiator. 
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RADIATOR SURGE TANK 


95 6938-68 


Figure 14 - Pressure Testing Cooling System 


1. Install test fittings or rubber test caps in the 
radiator outlet and air bleed necks. 

2. Attach pressure tester to radiator outlet hose and 
gradually apply pressure until 138 kPa (20 psi) is 
attained. Do not exceed 138 kPa (20 psi). Check 
pressure gage to see if there is a pressure loss. To 
ensure that there are no small leaks, run water 
over the repair area and look for bubbles. A mild 
detergent is very helpful. If a large water tank is 
available, the radiator can be submerged, and a 
check for air bubbles can be made. 


REPAIRABLE LEAKS 


‘There are two types of leaks that can be repaired on 
the aluminum-plastic radiator: core leaks and gasket 
leaks, Leaks in the plastic tanks cannot be repaired. 

Core leaks can occur in a tube or in the joints 
between the tubes and headers. Gasket leaks can occur 
in the joints between the plastic tanks and the headers. 
Some leaks can be repaired while the radiator is on 
the vehicle; however, it is usually best to remove the 
radiator. 


REPAIR METHODS 
Figure 15 


‘There are several methods that can be used to 
repair the radiator core, but the hot melt adhesive 
method has been found to be the easiest and most 
effective. 

The aluminum radiator repair kit, GM P/N 
1052617 or equivalent, contains adhesive sticks, cotton 
swabs, wire brush and primer. The adhesive stick is 
reusable, has an indefinite shelf life, and is waste-free. 
The sticks must be stored in a sealed container to keep 
them dry. 
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Figure 15 — Hot Melt Adhesive Repair Kit 


COOLING FIN REMOVAL 
Figure 16 


For damaged areas that are between the cooling 
fins, it may be necessary to remove some of the fins. Do 
not remove more fins than necessary. Usually 6 mm 
(0.25 in.) beyond the leak or damage area is enough to 
make an effective repair. 


TUBE BLOCKING 
Figure 17 
Ifa tube is severely damaged, it can be blocked off. 


Important 


© Do not block off more than two tubes in a 
radiator, Blocking off more than two tubes will 
reduce the cooling capability of the system. 

‘The tube should be cut off 6 mm (0.25 in.) from the 
header and pinched shut before it is cleaned and 
sealed, 


HEADER REPAIR 
Figures 18 and 19 

If the header or a tube near the header requires a 
repair, the side tank does not have to be removed. A 
damp cloth can he placed against the side tank where 
the repair has to be made. The side tank can also be 
submerged in a tank of water up to the header. 


NOTICE: One of these procedures has to be used 
when repairs are made on or near the header to 
prevent damage to the tank or gasket. 


GENERAL CORE REPAIR 
Figures 18 through 21 

Preparation of the surface in the repair area cannot 
be overemphasized. If the leak area surface is not 
clean, none of the repair materials will stick to the sur- 
face. 
1. Position the core so the repair area is accessible. 


2. 


i cL aT 


iii 
AOA 


CT ae eC 


1/4" (6mm) BEYOND 
DAMAGED AREA 


en 
i iii iin 
iii ninco 
OT AANA AM 
RRR CTT 


95 6943-68, 


95 6945-68 
Figure 18 - Using Wet Cloth on Side Tank 


If you are working near the plastic tanks, or the 
joints between the core tubes and header, apply a 
wet cloth to the header or submerge the tank in 
water. 


. Heat the repair area slightly with a small torch or 


heat gun to be sure it is dry, Do not use a blow 
torch. 
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SUBMERGE 
TANK - 
KEEP 
HEADER 
ABOVE 
WATER LINE 


95 6946-68 


Figure 19 - Submerging Side Tank 


95 6948-68 
Figure 20 - Scrubbing Area with Primer 


Brush the area to be repaired with the small steel 
brush that is supplied in the kit and blow dust 
away from the repair area. 

Open the tube of primer, using the spurred cap or a 
pin, and apply primer to the repair area only. Use of 
the primer produces a stronger repair. Do not heat 
the primer. 7 


CAUTION: The primer contains trichlore- 

thane. 

@ {t could be harmful or fatal if swal- 
lowed. If swallowed, get medical 
attention. 

@ Use with adequate ventilation. 

@ In case of eye contact, flush with 
plenty of water and get medical 
attention. 

@ In case of body contact, wash thor- 
oughly with soap and water. 

@ Do not mix the primer with water. 


Figure 21 - Heating the Repair Area 


6. Scrub the repair area with a cotton swab until a 
fresh swab stays clean. ‘The clear, yellow-brown 
coating does not have to be removed. 

7. Heat the repair area with the heat gun or by 
moving the torch in a circular pattern. Use a soft, 
small blue flame (like a gas stove flame) 

8. Withdraw the torch and rub the adhesive stick on 

the repair area. The adhesive will flow at a temper- 
ature of approximately 260°C (500°F). 
If the stick doesn’t start to melt, remove it and 
reapply the heat. Do not heat the stick directly 
with a flame. High heat will burn and char the 
adhesive. 


RECORE 
Figures 22 through 24 


Remove or Disconnect 

1. Pry open the clinch tabs, except those under inlet, 
outlet, and filler necks. Lift the tabs only enough to 
allow removal. 

2. Lift the tanks and slide them out from under the 
remaining clinched tabs. You may have to tap the 
tanks with your hand to dislodge the gaskets. Lift 
the remaining tab(s). 

3. Remove and discard the gaskets. 


Clean 


© Headers and gasket grooves of all dirt and old 
rubber. 


© Sealing edges of the plastic tanks 
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LIP TOOL 
UNDER TAB 
‘AND PUSH BACK 


THEN puLL 
RAISE TAB 


95 6950-68 


95 6951-68 


95 6952-68 


Figure 24 - Clinching Sequence 


Inspect 

© Header gasket surfaces and tank flanges for 
evidence of leakage, and clean or repair the surface 
to remove dirt, burrs and bumps. 


Install or Connect 

Dip or coat the new tank gaskets in engine coolant 
and position them on the header surface. The 
coolant helps hold the gaskets in place. 

2. Position the tanks and gaskets to the headers; 
clamp them in place and secure them by bending 
four clinch tabs. 

3. Clamp remaining clinch tabs around the header. 


Important 


© Tighten the clinch tabs as you would cylinder 
head bolts, starting at the center and working 
out to the ends. 


TRANSMISSION OIL COOLER GASKET 
{VIN P WITH M30) 


Figure 25 


| Remove or Disconnect 

Radiator. Refer to “Radiator” in this section. 
Lay radiator on a flat surface. 

One oil cooler nut and loosen the other. 

Press oi! cooler nut and loosen the other. 
Gasket using a small hook. 

Blow dry all surfaces on the tank and oil cooler. 


1 
2. 
cn 
4. 
5. 
6. 


Install or Connect 

I, New gasket without lubrication. 

2, Reach into oil cooler and push gasket into position 
against the tank. 

3. Finger tighten nut on new gasket. 

4, Repeat “Remove/Install” procedure for other 
gasket. 


Al Tighten 


Both oil cooler nuts to 20 Nem (15 Ib. ft.). 
5. Pressure test radiator. 
6. Radiator, Refer to “Radiator” in this section. 


TRANSMISSION OIL COOLER 
(VIN P WITH M30) 


Figures 22 through 25 


ca Remove or Disconnect 
Radiator. Refer to “Radiator” (VIN P) in this 
section. 

2. Pry open the clinch tabs, except those under inlet, 
outlet, and filler necks using a screwdriver. Lift the 
tabs only enough to allow removal. 
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Figure 25 - Oil Gasket Removal (VIN P with M30) 


Lift the right (outlet) tank and slide it out from 
under the remaining clinched tabs. You may have 
to tap the tank with your hand to dislodge the 
gasket. Lift the remaining tab(s) with pliers. 
Remove and discard the gasket. 

Oil cooler gaskets. Refer to “Transmission Oil 
Cooler Gasket” (VIN P with M30) in this section. 
Oil cooler from right (outlet) tank. 


Clean 


Header and gasket groove of all dirt and old rubber. 
Sealing edge of the plastic tank. 


Inspect 

Header gasket surface and tank flange for evidence 
of leakage, and clean or repair the surface to 
remove dirt, burrs, and bumps 


iE} Install or Connect 


1. 
2. 
3. 


Oil cooler on outlet tank. 

Oil cooler gaskets 

Radiator. Refer to “Radiator” (VIN P) in this 
section. 


THERMOSTAT/GASKET (VIN P) 
Figure 28 


1 
2. 


Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 
IAT electrical connection 
Air cleaner and intake duct assembly. 


6. 


Partially drain cooling system. Refer to “Draining 
and Filling the Cooling System” and “Disposing of 
Engine Coolant” in this section. 

Clamp and lower radiator hose from thermostat, 
housing inlet of coolant pump. 

Thermostat housing bolts and housing. 
Thermostat and gasket. 


Bi Clean 


Thermostat housing and coolant pump gasket 
surfaces thoroughly. 


b4 Install or Connect 


1 


a 


‘Thermostat, gasket with taper up, housing with 
bolts to coolant pump. 


Tighten 

¢ Thermostat housing bolts to 10 Nem (8 Ib. ft.). 
Radiator lower hose and clamp on inlet of pump. 
Fill cooling system. Refer to “Draining and Filling 
the Cooling System” in this section. 

Air cleaner and intake duct assembly. 

IAT electrical connection. 

Start engine and check for leaks. 


ELECTRIC COOLING FANS (VIN P) 
Figures 26 and 27 


Left Side Fan Motor/Blade (VIN P) 


ey 


4 
5. 
6. 
7. 
8. 

9. 


Remove or Disconnect 

Radiator upper support. Refer to “Radiator Upper 
Support” in this section. 

Shroud upper retaining bolts. 

Raise vehicle and suitably support. Refer to 
SECTION 0A. 

Impact bar. 

Fan motor electrical connectors. 

Right fan assembly. 

Fan shroud with left fan still connected. 

Left fan assembly from shroud. 

Left fan motor/blade. 


Install or Connect 


Fan blade/motor. 
ining left fan assembly to fan shroud. 


By Tighten 


e Fan assembly-to-fan shroud bolts to 10 Nem 
(89 Ib. in.). 
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2 


2 COOLING AND RADIATOR 


LEFT COOLING FAN 


RADIATOR UPPER SUPPORT 
RADIATOR LOWER SUPPORT 


FAN SHROUD 


RIGHT COOLING FAN 


SCREW 


95 6927-68 


Figure 26 ~ Electric Cooling Fans (VIN P and VIN J) 


Fan shroud and lower mount bolts. 


al Tighten 


© Screws retaining fan shroud to lower support to 
9 Nem (80 1b. in.). 

Bolts retaining right fan assembly to fan shroud. 

Bolts retaining impact bar to front extension and 

front crossmember. 


Al Tighten 

© Impact bar bolts to 27 Nem (20 Ib. ft.). 

Lower vehicle. 

Radiator upper support. Refer to “Radiator Upper 
Support” in this section. 

Shroud upper retaining bolts. 


al Tighten 


© Shroud upper radiator bolts to 9 Nem 
(80 Ib. in.) 


Right Side Fan Motor/Blade (VIN P) 


1. 


Remove or Disconnect 
Upper bolts retaining fan assembly to shroud. 


© 


Raise vehicle and suitably support. Refer to 
SECTION 0A. 

Bolts retaining impact bar. 

Electrical connector at fan motor. 

Lower bolts retaining fan assembly to shroud. 

Fan assembly. 

Fan motor/blade. 


Aw 


nae 


| Install or Connect 

1. Fan motor/blade. 

2. Fan assembly. 

3. Lower bolts retaining fan assembly to shroud. 


al Tighten 


Fan assembly retaining screws to shroud to 
10 Nem (89 Ib. in.) 

Electrical connector to fan motor. 

Bolts retaining impact bar to front extension and 
front crossmember. 


ae 


Tighten 
Impact bar bolts to 27 Nem (20 Ib. ft.). 
6. Lower vehicle. 
7. Upper bolts retaining fan assembly to shroud 
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FAN SHROUD 


RADIATOR LOWER SUPPORT 


RADIATOR UPPER SUPPORT 


SPEED NUT 


SCREW 


Figure 27 - Fan Shroud (VIN P and VIN J) 


FAN SHROUD (VIN P) 
Figure 27 
Refer to “Electric Cooling Fan (VIN P) Left Side 
Fan Motor/Blade,” Steps 1 through 8. 
COOLANT PUMP (VIN P) 
Figures 28 and 29 


Tools Required: 
J 38185 “Spring” Hose Clamp Pliers 
J 39089 Coolant Pump Shaft O-ring Protector 


Remove or Disconnect 

I. IAT electrical connection. 

2.. Air cleaner and intake duct assembly. 

3. Drain cooling system. Refer to “Draining and 
Filling the Cooling System” and “Disposing of 
Engine Coolant” in this section. 


4, Inlet and outlet radiator hoses from coolant pump. 

5. Throttle body hose at tee. 

6. Heater hose from coolant pump. 

7. ECT sensor electrical connector. 

8. ECT sensor wiring harness retainer on front of 
coolant pump. 

9. Serpentine belt. Refer to SECTION 6A1A. 

10, Bolts securing coolant pump to engine block. 

11. Coolant pump from vehicle. 


Clean 


@ Engine block sealing surfaces thoroughly. 
© Coolant pump sealing surfaces. 


Inspect 
© Seals (O-rings) on both coolant pump shaft and 


drive assembly front cover for cracks and dryness, 
replace if damaged. 
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COOLANT PUMP 
O-RING SEAL 
COOLANT PUMP SHAFT 
‘COUPLING 

COUPLING GROOVE (TOWARD ENGINE) THERMOSTAT 

DRIVE GEAR ASSEMBLY [74] SEAL INSTALL TAPER UP) 
TIMING CHAIN FRONT COVER THERMOSTAT HOUSING 
BOLTS-RETAINER PLATE AIR BLEED VALVE 


BOLT (SHORT) 
COOLANT SENSOR, 
BOLT (LONG) 


Figure 28 ~ Coolant Pump and Thermostat Installation (VIN P) 
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Important 

© Apply light coat of grease to seals and splines 
before assembly of coupling to coolant pump. Refer 
to Figure 28. 

© Install coupling with groove toward engine. Refer 
to Figure 28. 


Install or Connect 


I. ‘Transfer ECT sensor from old pump to new pump 
(if replacing pump). Refer to Figure 29. 


Al Tighten 
@ ECT sensor to 23 Nem (17 Ib. ft.). 


2. New gaskets with tabs up, coolant pump with drive 
coupling and mounting bolts 


ay Tighten 


© Bolts to 41 Nem (30 Ib. ft.). 

3. Serpentine belt. Refer to SECTION 6A1A. 

4. ECT sensor wire harness retainer on front of cool- 
ant pump and electrical connection. 

5. Heater hose to coolant pump. 

6. Inlet and outlet radiator hoses and clamps to cool- 
ant pump. 

7. Throttle body hose at tee. 

8. Refill cooling system. Refer to “Draining and 
Filling the Cooling System” in this section. 

9 Air cleaner and intake duct assembly. 

10. IAT electrical connection. 

11. Start engine and check for leaks. 


WATER PUMP DRIVESHAFT ASSEMBLY 
Figure 28 


Tools Required: 
J 39243 Driven Gear Assembly Remover 
J 39092 Driven Gear Assembly Installer 
J 39089 Coolant Pump Shaft O-Ring Protector 


& Remove or Disconnect 

1. Engine front cover assembly. Refer to SECTION 
BAIA. 

2. Rotate crankshaft assembly until timing marks 
punched on crankshaft sprocket and camshaft 
sprocket are aligned. 

3. Camshaft sprocket bolts/screws. 

4, Camshaft sprocket and timing chain assembly. 


NOTICE: Do not turn the crankshaft assembly 
after the timing chain has been removed to prevent 
damage to piston assemblies or valves. 
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7] WATER PUMP. 


[2] ENaine COOLANT TEMPERATURE SENSOR 
MS 12021-68 


Figure 29 - Engine Coolant Temperature (ECT) Sensor 
(VIN P) 


5. Water pump bearing retainer bolts/screws and 
water pump driveshaft assembly using J 39243. 
© Remove and discard O-ring from water pump 
driveshaft assembly. 


Install or Connect 


1. Water pump driveshaft assembly using J 39092. 
2. Water pump bearing retainer bolts/screws. 


Tighten 
© Water pump bearing retainer bolts/screws to 
12 Nem (108 Ib. in.). 
3. Camshaft sprocket and timing chain assembly. 
© Camshaft sprocket and water pump driveshaft 
gears must mesh, or damage to camshaft 
retainer could occur. 
4, Camshaft sprocket bolts/screws. 
Make sure that camshaft and crankshaft 
timing marks align. 


Tighten 
¢ Camshaft sprocket bolts/screws to 28 Nem 
(21 Ib. ft.). 
5. New O-ring to water pump driveshaft assembly 
using J 39089. 
6. Engine front cover assembly. Refer to SECTION 
6A1A. 


COOLANT HOSES (VIN P) 
Radiator Inlet and Outlet Hoses (VIN P) 
Figure 30 


Tool Required: 
J.38185 “Spring” Hose Clamp Pliers 
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THROTTLE BODY 


‘THROTTLE BODY HOSE (INLET) 


BOLT- UPPER HOSE BRACKET 


RADIATOR HOSE BRACKET UPPER 


RADIATOR INLET HOSE 


CLAMP - RADIATOR HOSE 


RADIATOR UPPER SUPPORT 


RADIATOR LOWER SUPPORT 


RADIATOR OUTLET HOSE 


‘THERMOSTAT HOUSING 
MS 12480-68 


Figure 30 ~ Radiator and Throttle Body Hoses (VIN P) 


Bl Remove or Disconnect 
1 


Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 

Two radiator outlet hose clamps, one at coolant 
pump, one at radiator, 

Radiator outlet hose. 

Four radiator inlet hose clamps, one at cooling 
pump, two at throttle body hose tee, and one at the 
radiator. 

Radiator upper hoses. 


Install or Connect 
Radiator inlet hoses. 
Four radiator inlet hose clamps, one at coolant 
pump, two at throttle body hose tee, and one at the 
radiator. 
Radiator outlet hose. 
‘Two radiator outlet hose clamps, one at coolant 
pump, and one at the radiator. 
Refill coolant system. Refer to “Draining and 
Filling the Cooling System” in this section, 
Check for leaks. 


Heater Hoses (VIN P) 
Figures 2 and 32 


Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


| Remove or Disconnect 


1, 


Drain coolant. Refer to “Draining and Filling the 
Cooling System’ and “Disposing of Engine Coolant” 
in this section. 

Clamps from coolant pump inlet, and radiator 
surge tank outlet; outlet hose assembly from 
engine. 

Clamps from heater core outlet and radiator surge 
tank inlet; heater outlet/surge tank hose from 
engine. 

Clamps from heater core inlet and throttle body 
outlet; inlet hose assembly from engine. 


Clean 


Hose fittings before reinstalling hoses. 


PA Install or Connect 


x 


Tnlet hose assembly and clamps. 


2. Heater outlet/surge tank hose and clamps. 
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3. Outlet hose assembly and clamps. 

4. Refill coolant system. Refer to “Draining and 
Filling the Cooling System” in this section. 

5. Check for leaks 


Throttle Body Hose (VIN P) 
Figure 31 


‘Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 

Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section, 

2. Air cleaner and air duct assembly. 

3. Clamps from throttle body and hose. 


Clean 


© Fittings before reinstalling hose. 


Install or Connect 

‘Throttle body coolant hose and clamps. 

Air cleaner and air duct assembly. 

3. Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 

4. Check for leaks. 


1. 


iS 


SERPENTINE DRIVE BELT AND TENSIONER 
(VIN P) 
Refer to SECTION 6A1A. 


RADIATOR UPPER SUPPORT (VIN P & VIN J) 
Figure 33 


‘Tool Required 
J 88185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 

I. Negative battery cable 

2. Air cleaner and air duct assembly. 

3. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section 

4, Bleed hose at radiator. 

5, ‘Transmission cooler lines (if equipped with M30). 

6. Screws retaining fan relays and the relays. 

7. Electrical connectors at air pump and horn. 

8. ALR. pump. 

9. Bolts retaining shroud to upper radiator support. 

10. Bolts/screws retaining radiator upper support to 
lower support. 

11, Radiator upper support. 
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[1 tHermosrat nousinc 


2] AIR BLEED VALVE 


3] THROTTLE BODY ASSEMBLY 


@] THROTTLE BODY NIPPLE 


CLAMP’. THROTTLE BODY 


THROTTLE BODY HOSE 


Ms 12502-68 


Figure 31 - Throttle Body VIN P Hose and 
Air Bleed Valves 


Install or Connect 
1, Radiator upper support. 
2. Screws retaining upper support to lower support. 


al Tighten 


© Screws retaining lower radiator support to 
upper radiator support to 9 Nem (80 Ib. in.). 
3. Nuts and bolts retaining upper support to side 
member. 


Tighten 


© Bolt retaining radiator upper support to side 
member to 25 Nem (18 Ib. ft.). 
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HEATER HOSE (INLET) 

CLAMP (SPRING) 

NIPPLE THROTTLE BODY (OUTLET) 
NIPPLE COOLANT PUMP (INLET) 
HOSE SURGE TANK (OUTLET) 


STRAPS 


HEATER HOSE (QUTLET)/SURGE TANK (INLET) 
RADIATOR SURGE TANK 


Figure 32 - Heater Hoses (VIN P, VIN J Typical) 


ALR. pump and retaining bolts. 


Al Tighten 


© ALR. pump retaining bolts to 10 Nem 
(89 Ib. in.). 

Electrical connectors at A.LR. pump and horn. 

Relay and retaining screws. 


A] tighten 


© Relay retaining screws to 9 Nem (80 1b. in.) 
‘Transmission cooler lines to radiator (if equipped 
with M30). 
Bleed hose to radiator. 
Air cleaner and air duct assembly. 

. Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 


11, Negative battery cable. 


RADIATOR LOWER SUPPORT (VIN P) 
Figure 34 


Remove or Disconnect 

Air cleaner and air duct assembly. 

Discharge A/C system. Refer to SECTION 1B1. 
Radiator. Refer to “Radiator” in this section. 
Disconnect A/C lines at condenser. 

AJC condenser. 

Radiator lower support. 


1 
2. 
3. 
4 
5. 
6. 


Pd Install or Connect 


T, Radiator lower support. 
2, A/C condenser and lines. 
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COOLING AND RADIATOR 68-29 


SECTION A-A 


RADIATOR AIR BLEED ACCESS PLUG 


2] RADIATOR UPPER SUPPORT 


[3] papiator nsutaTor 


95 6934-68 


Figure 33 - Radiator Upper Support (VIN P and VIN J) 


Al Tighten 


© Evaporator hose to condenser fitting to 16 Nem 
(12 Ib. ft.). 
© Compressor hose to condenser fitting to 40 Nem 
(30 Ib. ft.). 
3. Radiator. Refer to “Radiator” in this section. 
4, Recharge A/C system. 


RADIATOR (VIN P) 
Figures 33 and 34 


Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 

Radiator upper support. Refer to “Radiator Upper 
Support” in this section. 

2. Radiator upper and lower clamps and hoses. 


1 


3. Radiator from vehicle. 


BA Install or Connect 

1. Radiator. 

2. Inlet and outlet hoses and clamps. 

3. Radiator upper support. Refer to “Radiator Upper 
Support” in this section. 


THERMOSTAT HOUSING/THERMOSTAT (VIN J) 


Figures 35 and 36 


‘Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


fe] Remove or Disconnect 

1. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 
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SPAS 


SPEEDNUT STUD NUT 


RADIATOR sTuD 


SCREW 


RADIATOR UPPER SUPPORT RADIATOR LOWER SUPPORT 


95 6935-68 


Figure 34 Radiator Lower Support (VIN P and VIN J) 


Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 

Bolts retaining thermostat housing assembly 
brackets to front side member. 

Clamps securing hoses to thermostat housing. 

e Radiator outlet hose. 

© Radiator bypass hose. 

© Engine hose. 

Quick-connect fittings at heater hose-thermostat 
housing junction. 

Thermostat housing assembly from vehicle. 
Housing bolts. 

‘Thermostat and seal. 

‘“Yansfer necessary parts to new housing assembly, 
if housing is being replaced. 


Inspect 
Housing for hairline cracks. 


Clean 


© Housing sealing surfaces thoroughly. 


rx] Install or Connect 


Important 
Make sure seal on thermostat is installed with 
taper toward radiator. 
© Make sure seal remains seated in housing 
groove when assembling housing sections. 
1. Thermostat and seal in housing 
2. Thermostat housing bolts. 


al Tighten 


© Thermostat housing bolts to 25 Nem (18 Ib. ft.). 
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3. Quick-conneet fittings at heater hose-thermostat 
housing junction. 
4. Hoses and clamps on thermostat housing 
© Radiator outlet hose, 
© Radiator bypass hose. 
© Engine hose. 


By Tighten 


© Clamps to 4 Nem (35 Ib. in.). 


5. Bolts retaining thermostat housing assembly 
brackets to front side member. 


al Tighten 


@ Thermostat housing bracket to front side 
member bolts to 25 Nem (18 Ib. ft.). 
6. Lower vehicle. 


7. Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 


SEM AL CRAKE ELECTRIC COOLING FANS (VIN J) 
RADIATOR OUTLET HOSE , 
Figures 26 and 27 
THERMOSTAT HOUSING 
95 6924.68 Tool Required: 
Figure 35 - Thermostat Housing Mounting (VIN J) J 38185 “Spring” Hose Clamp Pliers 


QUICK CONNECT FITTING 2) sour 


ORIENTATION TAB [3] tHenmostar seat 


GROOVE @] THERMOSTAT 


RELEASE TAB sea 


THERMOSTAT HOUSING 


95 6734-68 


Figure 36 - Thermostat Assembly (VIN J) 
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Left Side Fan Motor/Blade (VIN J) 


» 


a 


9. 


10. 


Remove or Disconnect 


Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 

Air cleaner and intake duct assembly. 

Clamps and hoses from: 

© Coolant outlets. 

e Radiator inlet. 

© Inlet pipe (bypass). 

Hose and inlet pipe assembly from vehicle. 
Electrical connector from fan motor. 

Screws retaining fan motor to motor support. 

Bolt retaining A/C discharge line clamp to cross- 
member. 

Bolts retaining fan assembly to fan shroud. 

End cap from P/S pump pulley. 


. Fan assembly from vehicle. 


Install or Connect 


Fan assembly. 
Bolts retaining cooling fan assembly to fan shroud. 


Al ighten 


© Cooling fan assembly to fan shroud bolts to 
10 Nem (89 Ib. in.). 

Screws retaining cooling fan motor to motor 

support. 


Al Tighten 

¢ Fan motor to fan cradle screws to 10 Nem 
(89 Ib. in.) 

Electrical connector to fan motor. 

Bolt retaining A/C discharge line clamp to cross- 

member. 

End cap on P/S pump pulley. 

Hose and inlet pipe assembly. 

Hoses and clamps to: 

© Coolant outlets. 

© Radiator inlet. 

‘© Inlet pipe (bypass). 

Refill coolant. Refer to “Draining and Filling the 

Cooling System” in this section. 

Air cleaner and intake duct assembly. 


Right Side Fan Motor/Blade (VIN J) 


1. 
2. 


Remove or Disconnect 

‘Negative battery cable. 

Bolt (upper right) retaining fan assembly to fan 
shroud. 


3. Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 

4. Electrical connector from fan motor. 

5. Bolts retaining fan assembly to fan shroud 

6. Fan assembly from vehicle. 


PA Install or Connect 


1. Fan assembly. 
2. Bolts retaining fan assembly to fan shroud. 


Bl ighten 


© Cooling fan to fan shroud bolts to 10 Nem 
(89 Ib. in.) 
3. Electrical connector from fan motor. 
4, Lower vehicle. 
5. Bolt (upper right) retaining fan assembly to fan 
shroud. 
6. Negative battery cable. 


FAN SHROUD (VIN J) 
Figure 27 


Remove or Disconnect 

Left and right cooling fans. Refer to “Electric 

Cooling Fans” in this section. 

2. Bolts retaining accumulator bracket to radiator 
upper support. 

3. Screws retaining fan shroud to upper support. 

4. Screws retaining fan shroud to lower support. 

5. Bolts retaining impact bar skid plate extension to 
drivetrain and front suspension frame. 

6. Loosen bolt retaining extension to skid plate and 
locate extension out of way. 

7, Fan shroud from vehicle. 


= Install or Connect 


Fan shroud with left side cooling fan assembly. 
Refer to “Electric Cooling Fans” in this section. 


Tighten 
‘© Fan shroud screws to 9 Nem (80 Ib. in.). 


2. Bolts retaining skid plate extension to drivetrain 
and front suspension frame. 


al Tighten 


Skid plate extension bolts to 27 Nem (20 Ib. ft.). 
3. Bolt retaining extension to skid plate. 


Skid plate bolt to 27 Nem (20 Ib. ft.). 
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4, Screws retaining fan shroud to lower support 


Al Tighten 


Fan shroud screws to 9 Nem (80 lb. in.), 
5. Screws retaining fan shroud to upper support. 


Al Tighten 


© Fan shroud screws to 9 Nem (80 Ib. in.) 
6. Bolts retaining accumulator bracket to radiator 
upper support. 


al Tighten 


@ Accumulator bracket bolts to 6 Nem (53 Ib, in.). 


COOLANT PUMP (VIN J) 
Figure 37 


Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 

T._ Negative battery cable. 

2. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section 

3. Air cleaner and intake duct assembly. 
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4. Screws retaining throttle body extension to throttle 
body, extension, and gasket. 

5. Clamps and hoses from: 
@ Coolant outlets. 
Radiator inlet. 
© Inlet pipe. 

6. Hose and inlet pipe assembly from vehicle. 

7. Serpentine belt. Refer to “Serpentine Belt (VIN J)” 
in this section. 

8. Bolt retaining belt tensioner to pump and tensioner 
from vehicle. 

9. Engine hose clamp and hose from pump. 

10. Bolts retaining generator lower mounting bracket 
and bracket from vehicle. 


Important 

¢ Note position, length, and type of bolts prior to 
coolant pump removal. 

11, Bolts retaining coolant pump to engine front cover. 

12. Bolt retaining A/C compressor to coolant pump and 
coolant pump from vehicle. 

13. If installing new pump remove pulley from old 
pump and install on new pump. 


Tighten 
® Coolant pump pulley bolts to 10 Nem (89 Ib. in.). 


ENGINE FRONT COVER 
COOLANT PUMP GASKET 
COOLANT PUMP 


95 6928-68 


Figure 37 - Coolant Pump (VIN J) 
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Clean 


© Coolant pump and engine front cover sealing 
surfaces. 


Pd Install or Connect 


1. New gasket, pump, and bolts. Finger tighten bolts 
2. Bolt retaining A/C compressor to pump. Finger 
tighten bolt. 


ighten 

© Pump bolts to 26 Nem (20 Ib. ft.). 

© A/C compressor bolt to 26 Nem (20 Ib. ft.). 
3. Engine hose and clamp. 
4. Generator mounting bolt and bracket bolts. 


al Tighten 


© Generator mounting bolts to 52 Nem (89 Ib. ft.). 
© Generator bracket bolts to 26 Nem (20 Ib. ft.). 
5. Belt tensioner and bolt. 


Al Tighten 


© Belt tensioner bolt to cylinder case to 60 Nem 
(45 Ib. ft.). 
6. Serpentine belt. Refer to “Serpentine Belt (VIN J)” 
in this section. 
7. Hose and inlet pipe assembly and clamps. 
8. Throttle body extension gasket, extension and 
screws. 


Bl Tighten 


© Throttle body extension to throttle body screws 
to 6 Nem (53 Ib. in.). 


9. Air cleaner and intake duct assembly. 
10. Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 
11. Negative battery cable. 
COOLANT OUTLET COVERS (VIN J) 
Figure 38 
‘Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Left Cover (VIN J) 


Remove or Disconnect 

1. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 

2. Clamp and hose from outlet: pipe. 

3. Screws retaining cover to injector housing, cover 
and gasket from vehicle. 


Bi Clean 


© Outlet cover and injector housing sealing surfaces. 


Install or Connect 
lew coolant outlet cover gasket, cover and screws. 


Al Tighten 


Coolant outlet cover screws to 10 Nem 
(89 Ib. in). 
2. Hose and clamp to outlet pipe. 
3. Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 


INJECTOR HOUSING. 


Z] COOLANT OUTLET COVER 


3] Bout 


[Z) cootant outer Gasket 


95 6929-68, 


Figure 38 ~ Coolant Outlet Cover (VIN J) 
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Right Cover (VIN J) 


Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


| Remove or Disconnect 

1. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 


2. Clamp and hose from outlet pipe. 

Oil pressure sensor. 

4, Screws retaining cover to injector housing, cover 
and gasket from vehicle. 


Clean 


© Outlet cover and injector housing sealing surfaces. 


» 


(x) Install or Connect 


1. New coolant outlet cover gasket, cover and screws. 


al Tighten 


© Coolant outlet cover screws to 10 Nem 
(89 Ib. in.) 
2. Oil pressure sensor. 


(1) cootant outtet cover 
[2] cootant outer Hose 
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Important 


‘Apply Loctite® 565 to sensor threads. 

3. Hose and clamp to outlet pipe. 

4, Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 


RADIATOR INLET PIPE (VIN J) 


Figure 39 


‘Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 

1. Negative battery cable. 

2. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section 

3. Clamps and hoses from inlet pipe and pipe from 
vehicle. 


Install or Connect 

1. Hoses and clamps on inlet pipe. 

2. Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 

3. Negative battery cable. 


[B) rapiaron mer pipe 


[2 came 


95 6735-6€ 


Figure 39 - Radiator Inlet Pipe (VIN J) 
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COOLANT HOSES (VIN J) 
7 Be Remove or Disconnect 
Radiator Inlet Hose (VIN J) T. Drain coolant. Refer to “Draining and Filling the 
Figure 40 Cooling System” and “Disposing of Engine Coolant” 
in this section. 
‘Tool Required: 


2. Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 


3. Bolts retaining thermostat housing assembly 
bracket to front side member. 


Clamps from radiator and thermostat housing. 
Hose from vehicle. 


J 38185 “Spring” Hose Clamp Pliers 


fe] Remove or Disconnect 

1. Drain coolant, Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 

2. Clamps from radiator and radiator inlet pipe 

3. Hose from vehicle. Bb Install or Connect 

I. Hose and clamps. 

Install or Connect 2. Thermostat housing bracket to front side member 

1. Hose and clamps. bolts. 

2. Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section 


Tighten 


© Thermostat housing bracket to front side 


Radiator Outlet Hose (VIN J) member bolts to 25 Nem (18 Ib. ft.). 


Figure 40 3. Lower vehicle. 
‘Tool Required: 4, Refill coolant. Refer to “Draining and Filling the 
J 38185 “Spring” Hose Clamp Pliers Cooling System’ in this section. 


RADIATOR INLET HOSE 
RADIATOR HOSE CLAMP 
RADIATOR UPPER SUPPORT 
RADIATOR BYPASS HOSE 
RADIATOR LOWER SUPPORT 
RADIATOR OUTLET HOSE 
(1 enaine Host 


95 6736 -6E 


Figure 40 - Radiator Hoses (VIN J) 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


Radiator Bypass Hose (VIN J) 
Figure 40 


‘Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 

I. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 

2. Air cleaner and intake duct assembly. 

3. Clamp and bypass hose from inlet pipe. 

4. Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 

5. Clamp and bypass hose from thermostat housing. 


Install or Connect 

‘Hose and clamp onto thermostat housing. 

Lower vehicle, 

Hose and clamp onto inlet pipe. 

Air cleaner and intake duct assembly. 

Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 


1 
2. 
3. 
4, 
5. 


Heater Core Inlet/Radiator Surge Tank Outlet 
Hose and Pipe Assembly (VIN J 


Figure 32 


Tool Required 
J 88185 “Spring” Hose Clamp Pliers 


& Remove or Disconnect 

Radiator surge tank. Refer to “Radiator Surge 

Tank” in this section. 

2. Clamp and hose from heater core inlet. 

3. Inlet and return hose quick disconnects from 
thermostat housing. 

4. Screws retaining hose and pipe assembly to center 
wheelhouse panel. 

5. Hose and pipe assembly from vehicle. 


Install or Connect 


Hose and pipe assembly and screws to center 
wheelhouse panel. 


Tighten 
© Hose and pipe assembly screws to 2 Nem 
(18 Ib. in.). 
2. Inlet and return hose quick disconnects to thermo- 
stat housing. 
3. Heater core inlet hose and clamp. 
4. Radiator surge tank. 
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Heater Core Outlet/Radiator Surge Tank Inlet 
Hose (VIN J) 


Figure 41 


‘Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


& Remove or Disconnect 

T. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 

2. Screws retaining radiator surge tank to evaporator 
housing. 

3. Disengage surge tank from grommet and set reser- 
voir aside. 

4. Clamps from core outlet and surge tank. 

5. Hose from vehicle. 


| Install or Connect 

1. Hose and clamps. 

2, Radiator surge tank into grommet. 

3. Screws retaining reservoir to evaporator housing. 


al Tighten 


© Radiator surge tank screws to 10 Nem (89 
Ib. in.). 

Refill coolant. Refer to “Draining and Filling the 

Cooling System” in this section 


s 


Coolant Outlet Hoses (VIN J) 


‘Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 


Remove or Disconnect 

1. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 
Clamps from coolant outlet pipes and radiator inlet 
Pipe. 

3. Hoses from vehicle. 


PA Install or Connect 

1, Hoses and clamps. 

2, Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 


Engine Hose (VIN J) 
Figure 40 


Tool Required: 
J 38185 “Spring” Hose Clamp Pliers 
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RADIATOR SURGE TANK 


RADIATOR SURGE TANK INLET HOSE 
HEATER CORE INLET HOSE 


RADIATOR SURGE TANK OUTLET HOSE 
Ls 6922 -6E 


Figure 41 - Heater Hoses (VIN J) 


fe] Remove or Disconnect 

T. Drain coolant. Refer to “Draining and Filling the 
Cooling System” and “Disposing of Engine Coolant” 
in this section. 

2. Air cleaner and intake duct assembly. 

3. Clamps and hoses from: 
© Coolant outlets 
© Radiator inlet. 
© Inlet pipe (bypass). 
Hose and pipe assembly from vehicle. 

5. Clamps and hose from coolant pump and thermo- 
stat housing. 

6. Engine hose from vehicle. 


Pd Install or Connect 
~ Engine hose and clamps. 
2. Hose and pipe assembly and clamps. 


3. Air intake duct. 


4. Refill coolant. Refer to “Draining and Filling the 
Cooling System” in this section. 


SERPENTINE DRIVE BELT AND TENSIONER 
(VIN J) 


Figure 42 


Routine inspection of the belt may reveal cracks 
in the belt ribs. These cracks will not impair belt 
performance and therefore should not be considered a 
problem requiring belt replacement. However, the belt 
should be replaced if belt slip occurs or if sections of the 
belt ribs are missing. 

A single serpentine belt is used to drive all engine 
accessories. All belt driven accessories are rigidly 
mounted with belt tension maintained by a spring 
loaded tensioner. 
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(2) SERPENTINE DRIVE BELT 
2] BELT TENSIONER 


Ms 9779-68 


Figure 42 — Serpentine Drive Belt and Tensioner (VIN J) 


The drive belt tensioner has the ability to control 
belt tension over a fairly broad range of belt lengths. 
However, there are limits to the tensioner’s ability 
to compensate for varying belt lengths. Using the 
tensioner outside of its operating range can result in 
poor tension control and/or damage to the tensioner. 


CAUTION: Negative battery cable should 
always be disconnected before servicing 
any belt driven accessories or working on 
components adjacent to the belt. 


Serpentine Belt (VIN J) 


Remove or Disconnect 
Disconnect negative battery cable. 
Air intake duct from throttle body extension. 
Retract belt tensioner using 1/2-inch drive ratchet. 
Slip belt rearward off coolant pump pulley. 
Remove belt from vehicle. 


apene 


ca Install or Connect 
Slip belt on A/C compressor pulley. 
Retract tensioner using 1/2-inch drive ratchet. 

3. Route belt over alternator, crankshaft, power steer- 
ing pulleys and behind coolant pump pulley. 

4. Check to see belt is in all grooves. Pull belt forward 
to coolant pump pulley. 

5. Release tensioner. 

Air cleaner and intake duct assembly. 

7. Negative battery cable. 


2 


Tensioner (VIN J) 


Remove or Disconnect 

1. Serpentine belt. Refer to “Serpentine Belt (VIN J)” 
in this section. 

2. Bolt retaining tensioner to coolant pump and ten- 
sioner from vehicle. 


Install or Connect 
1, Tensioner and retaining bolt. 


Important 


© Make sure alignment tab is properly seated, 


al Tighten 


e Tensioner to cylinder case bolt to 60 Nem 
(45 Ib. ft.), 


2. Serpentine belt. Refer to “Serpentine Belt (VIN J)” 
in this section. 


RADIATOR UPPER SUPPORT (VIN J) 
Refer to “Radiator Upper Support (VIN P and VIN 
J)” in this section. 


RADIATOR LOWER SUPPORT (VIN J) 
Figure 34 


Remove or Disconnect 

1. Negative battery cable 

2. Discharge A/C system, Refer to SECTION 1B1. 

3. Radiator. Refer to “Radiator” in this section. 

4. Bolt retaining oil cooler lines to oil cooler. 

5. Plug cooler inlet/outlet to prevent oil leakage 
during removal. 

6. Oil cooler/condenser assembly from vehicle. 
Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 

8. Screws and nuts retaining center air dam to lower 
support. 

9. Bolt retaining lower support to front side member. 

10. Lower vehicle. 

11. Radiator lower support from vehicle. 


Install or Connect 

‘Lower support. 

Raise vehicle and suitably support. 

Bolt retaining lower support to front side member. 
Screws and nuts retaining center air dam to lower 
support, 

5, Screws retaining fan shroud to lower support, 


He 
2. 
3. 
4. 
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: RADIATOR (VIN J) 
Tighten Fé. 
Fan shroud screws to 9 Nem (80 Ib. in.). Figures 33 and 34 
Lower vehicle. 


Tool Required: 


‘I i F 
Oil cooler/condenser assembly into vehicle. J 38185 “Spring” Hose Clamp Pliers 


Remove inlevoutlet plugs. 
Cooler lines and bolts. 


ware 


fl Remove or Disconnect 


Important Radiator upper support. Refer to “Radiator Upper 
Support” in this section. 
. Radiator inlet and outlet clamps and hoses. 
3. Radiator from vehicle. 


© Be sure that new oil cooler O-rings are in place 
prior to installation. 


al Tighten 


© Oil cooler line bolt to 10 Nem (89 Ib. in.) Install or Connect 


10. Radiator. Refer to “Radiator” in this section. 1. Radiator, 

11. Recharge air conditioning system. 2, Inlet and outlet hoses and clamps, 

12. Negative battery cable. 3. Radiator upper support. 
SPECIFICATIONS 


GENERAL SPECIFICATIONS 


VIN P 
Cooling System Capacit; ee 
Gooling System Sealer Bellet. 
Aluminum Radiator Repair Kit 


VIN J 
Cooling System Capacity . 
Aluminum Radiator Repair Kit 


- 16.9 Liter (17.8 gt.) 
+++. GM P/N 3654001 
.. GM PIN 1052617 


. 18 9 Liter (14.7 
. GM PIN 10521 7 


TIGHTENING SPECIFICATIONS 


VIN P 
Thermostat Housing to Coolant Pump Bolt « 
Coolant Pump Cover to Pump Bolt .- 
Coolant Pump to Engine Block Bolt 
ECT Sensor to Pump .. 
Water Pump Bearing Retainer Bolt” 
Gamshaft Sprocket Bolt . 

Co olin Fan Assembly to Fan Shi 
Fan Motor to Fan Support Screw : 
Skid Plate Extension to Skid Plate Boit 
Skid Plate Extension to Drivetrain and Front Suspension Frame Bolt . 
Fan Shroud to Radiator Upper/Lower Support Screw ....... 

AVC Accumulator Bracket to Radiator Upper Support Bolt 
Radiator Surge Tank to Evaporator Housing Screw .. . 
Radiator Surge Tank Bracket Bolt ..............+ 
Coolant Recovery Reservoir to Front, Wheelhouse Panel Screw 
Radiator Upper Support to Front Side Member Screw ...... 
Radiator Lower Support to Front Side Member Bolt... 
Heater Hose and Air Bleed Pipe Assembly to Center 
Wheeallrouge Panel Serew: je. ssdcad caer ede pesecnreeedee deen icebersebae 2.Nem (18 Ib. in.) 


| 


-) 
) 
-) 
) 
-) 
4 
) 
) 
) 
) 
-) 


1°10 Nem (89 Ib: 
Nom (18. 
20 Nem (15 Ib. ft.) 


VIN J 

Thermostat Housing Bolt 
Thermostat Housing Bracket to Front Side Member Bolt 
Cooling Fan Assembly to Fan Shroud Bolt 
Fan Motor to Fan Cradle Screw she ee 
Skid Plate Extension to Drivetrain Skid Plate Bolt... 
Skid Plate Extension to Front Suspension Frame Balt; 
Fan Shroud to Radiator Lower Support Screw ....... 


25 Nem (18 
25 Nem (18 
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Fan Shroud to Radiator Upper Support Screw ...... 
AVC Accumulator Bracket to Radiator Upper Suppor 
Coolant Pump to Cylinder Case Bolt 
AVC Compressor to Coolant Pump Bolt 
Generator Mounting Bolt . 
Generator Bracket Bolt... 
Belt Tensioner to Cylinder Case Bolt | 
Coolant Pump Paliey to Pump Hub Bolt. ; 
‘Throttle Body Extension to Throttle Body Screw 
Coolant Outlet Cover to Injector Housing Screw . 
Coolant Outlet Cover Pipe Bracket to P/S Pump Bracket Boit ||! 
Coolant Outlet Cover Pipe Bracket to Generator Bracket Bolt 
Heater Hose Bracket Bolt .... 
Radiator Surge Tank to Evaporator Housing Screw « 
Radiator Surge Tank Bracket Bolt . 
Coolant Recovery Reservoir to Front Wheelhouse Pane 
Engine Oil Cooler Lines to Oil Cooler Balt 1 10N: i 
ator Upper Support to Front Side Member Screw . 25 Nem (18 Ib. ft.) 

Radiator Lower Support to Front Side Member Bolt : 20 Nem (15 Ib. ft.) 
Heater Hose and Air Bleed Pipe Assembly to Center 

Wheelhouse Panel Screw ...... Arse ches sod Wh ieediens ce 2 Nem (18 Ib. in.) 


133419. 


438785 23688 


COOLING SYSTEM TESTER 
RADIATOR CORE REMOVER/INSTALLER 
COOLANT PUMP SHAFT O-RING PROTECTOR 
“SPRING” HOSE CLAMP PLIERS 

COOLANT TESTER (FAHRENHEIT SCALE} 
DRIVEN GEAR ASSEMBLY REMOVER 


DRIVEN GEAR ASSEMBLY INSTALLER 
RC 1006-68.¥-7P 
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SECTION 6C 
ENGINE FUEL 


i vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9J before performing service on or around SIR 
components or wiri Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. [fa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 


General Description 6C-1  OnVehicle Service -. eee eee eee 6C-5 
FuelTank .2.+2+ee+ 6C-2 Fuel System Pressure Relief ....- 6C-5 
Fuel Tank Filler Neck 6C-2 In-Line Fuel Filter Replacement .. 6-6 
FuelFillerCap 6C-2 Draining Fuel Tank ..++-eseee 6C-6 
Fuel Sender Assembly 6C-2 Fuel Sender Assembly Replacement 6C-6 
Fuel Sender ... 6C-2 Fuel Sender Assembly Service 
Fuel Pump(s) 6c-3 S.7(VINP) seeeee 6C-7 
Fuel Pump Strainer(s) % 6c-3 Fuel Tank Replacement 6C-9 
Fuel Pulse Dampener 5.7L (VIN P) 6C-3 Fuel System Cleaning 6C-11 
In-Line Fuel Filter... ..eeseeee 6C-3 Fuel Tank ..e+es 6C-11 
Fuel Feed and Return Pipes and Hoses 6C-3 Fuel Feed and Return Pipes 
Quick-Connect Fittings waeee 6C-4 Replacement Lins Genie’ 6-11 
Fuel Pipe O-rings ......2.-006 6C-4 Engine Compartment Connecting 
Fuel Vapor Pipesand Hoses ....-.4+ 6C-4 Pipe/Hose Assemblies Replacement 
Accelerator Controls, refer to SECTION SE2 S.IL(VINP) seeeceeceecees 612 
Diagnosis eee 6C4 Engine Compartment Connecting 
Alcohol-In- orrerrerrrrrren Pipe/Hose Assemblies Replacement 
Testing Procedure ...eeseeeeeee 66-4 STL(VINI) seeceececseees 616 
Fuel Tank Leak Check sesseeeeeeee 66-4 Fuel Vapor Pipes and Hoses Repait/ 
On-Vehicle .eeeeeeeeseeee 6C-4 Replacement weseeeseceeerees 6C16 
Off-Vehicle seesesceeeeeee 6cs Accelerator Control Cable Replacement, 
Fuel System Pressure Test, refer to refer to SECTION 5E2 
SECTION 6E3, CHART A-7 Special Tools. : + 66-18 
Fuel Sender Diagnosis, refer to SECTION 8A Specifications . é + 6619 
Fuel Pump Electrical Diagnosis, refer to Torque Specifications + 66-19 
SECTION 6€3 and SECTION 8A Fuel Specifications .....- + 6C19 
GENERAL DESCRIPTION in-line filter to the fuel rail assembly. The pump(s) is 


designed to provide fuel at a pressure above the 
‘This section covers the fuel system for both the  Tegulated pressure needed by the injectors. The 
5.7L (VIN P) and the 5.7L (VIN J). The major pressure regulator, a part of the fuel rail assembly, 
difference between systems is the use of two electric keeps fuel available to the injectors at a regulated 
fuel pumps with the 5.7L (VIN J) engine. pressure. Unused fuel is returned to the fuel tank by a 
The fuel supply is stored in the fuel tank. The separate pipe. For further information on the fuel 
electric fuel pump(s), attached to the fuel sender _ injection system, refer to “Fuel Metering System” 
assembly (inside the fuel tank) pumps fuel through an _ located in SECTION 6E3-C2. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


6C-2 ENGINE FUEL 


FUEL CAP 
FILLER NECK 
HOUSING 


aS 


DRAIN HOSE 


ae pall assssose 


Figure 1-Fuel Filler Cap 


Unleaded fuel must be used with all gasoline 
engines for proper emission control system operation. 
Using unleaded fuel will also decrease spark plug 
fouling and extend engine oil life. Leaded fuel can 
damage the emission control system, and its use can 
result in loss of emission warranty coverage. 

All vehicles with gasoline engines are equipped 
with an evaporative emission system that minimizes 
the escape of fuel vapors to the atmosphere. 
Information on this system is found in SECTION 6E3- 
C3. 


FUEL TANK 


The fuel tank is used to store fuel for the vehicle. 
‘The tank is located in the rear of the vehicle and held 
in place by two metal straps that are attached to the 
impact bar. The fuel tank consists of a tough pliable 
polyethylene liner inside a steel container. 


Fuel Tank Filler Neck 
Figure1 


The fuel tank filler neck is an integral part of the 
fuel sender and is not serviced separately. The filler 
neck has a built in restrictor to prevent refueling with 
leaded fuel. 


Fuel Filler Cap 
Figure 1 


The fuel tank filler neck is equipped with a 
threaded-type cap. The threaded part of the cap 
requires several turns counterclockwise to remove. A 
built-in torque-limiting device prevents over 
tightening. To install, turn the cap clockwise until a 
clicking noise is heard. This signals that the correct 
torque has been reached and the cap is fully seated. 


NOTICE: Ifa fuel filler cap requires replacement, 
use only a cap with the same features. Failure to 
use the correct cap can result in a serious 
malfunction of the system. 


FUEL SENDER ASSEMBLY 
Figures 2 and 3 


The fuel sender assembly is located inside the fuel 
teak and is attached to the top of the fuel tank. 
For vehicles equipped with the 5.7L (VIN P) 
engine, the fuel sender assembly consists of the 
following major components; a fuel sender, fuel 
pump, fuel pump strainer, fuel pulse dampener 
anda roll-over valve. 
© For vehicles equipped with the 5.7L (VIN J) 
engine, the fuel sender consists of these following 
major components; a fuel sender, primary fuel 
pump, secondary fuel pump, fuel pump strainers, 
anda roll-over valve. 


Fuel Sender 
Figures 2 and 3 


The fuel sender consists of the fuel tank filler neck, 
a float, wire float arm, sensor and the roll-over valve. 
Fuel is sensed by the position of the float arm, and a 
signal is sent to the display in the vehicle instrument 
cluster by the Central Control Module (CCM). 

The roll-over valve is pressed into the vent tube of 
the fuel sender and is not serviced separately. The 
roll-over valve prevents fuel from entering the 
evaporative emission canister if the vehicle rolls over 
by shutting “OFF” the vent pipe to the canister. 


FUEL SENDER 


FUEL PULSE DAMPENER 


FUEL PUMP 


FUEL PUMP 
STRAINER 


9S 6728-6E 
Figure 2 - Fuel Sender Assembly - 5.7L (VIN P) 
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FUEL SENDER 


PRIMARY FUEL 
PUMP 


PRIMARY FUEL 
PUMP STRAINER 


SECONDARY 
FUEL PUMP 
STRAINER 


SECONDARY 
FUEL PUMP 


95 6892-6 
Figure 3 - Fuel Sender Assembly - 5.7L (VIN J) 
Fuel Pump(s) 
Figures 2 and 3 


© For vehicles equipped with the 5.7L (VIN P) 
engine: a single electric high pressure roller vane 
fuel pump is mounted to the fuel sender assembly 
inside the fuel tank. The fuel is pumped to the 
engine at a specified flow and pressure by way of 
the fuel pump. Excess fuel is returned to the fuel 
tank by way of the return pipe. The fuel pump 
delivers a constant flow of fuel to the engine even 
during low fuel conditions and aggressive vehicle 
maneuvers. 

The electric fuel pump operation is controlled by 
the PCM through a fuel pump relay. Refer to 
SECTION 6E3-C2 and SECTION 8A of this manual 
for further description and a wiring diagram of the fuel 
pump relay. 
© For vehicles equipped with the 5.7L (VIN J) 

engine: Two electric high pressure roller vane fuel 

pumps are attached to the fuel sender assembly, 

The primary pump is in operation whenever the 

engine is running. The secondary pump is used 

only during cold engine cranking and operation, 
during periods of high fuel demand (e.g. secondary 
injector operation), and during periods of engine 
operation when a DTC 14 or 15 has been stored by 
the Engine Control Module (ECM). A sump in the 

tank, located beneath the fuel pumps, assures a 

constant supply of fuel to both pumps even during 


ENGINE FUEL 6C-3 


low fuel conditions and aggressive vehicle 

maneuvers. 

The electric fuel pumps are controlled by the ECM 
through individual fuel pump relays. Refer to 
SECTION 6E3-C2 and SECTION 8A of this manual 
for further description and a wiring diagram of the fuel 
pump relays. 


Fuel Pump Strainer(s) 
Figures 2 and3 


A woven plastic fuel pump strainer is attached to 
the lower end of each fuel pump. The functions of the 
fuel pump strainer are to filter contaminants and to 
wick fuel. 

The life of the fuel pump strainer is generally 
considered to be that of the fuel pump. The fuel pump 
strainer is self-cleaning and normally requires no 
maintenance, Fuel stoppage at this point indicates 
that the fuel tank contains an abnormal amount of 
sediment or water. In which case the tank should be 
thoroughly cleaned (refer to “Fuel System Cleaning”). 


Fuel Pulse Dampener 5.7L (VIN P) 
Figure 2 


For vehicles equipped with the 5.7L (VIN P) 
engine, a fuel pulse dampener is installed between the 
fuel pump and the fuel sender fuel feed pipe. The 
function of the fuel pulse dampener is to dampen fuel 
pulsation and reduce noise generated by the fuel 
pump. 


IN-LINE FUEL FILTER 
Figure 4 


A steel in-line fuel filter is used in the fuel feed 
pipe ahead of the fuel injection system. The filter 
element is made of paper, and is designed to trap 
particles in the fuel that may damage the injection 
system, The filter housing is constructed to withstand 
maximum fuel system pressure, exposure to fuel 
additives, and changes in temperature. There is no 
service interval for fuel filter replacement. Only 
replace fuel filter if it is restricted. 


FUEL FEED AND RETURN PIPES AND HOSES 


The fuel feed pipe carries fuel from the fuel tank to 
the fuel rail assembly. On vehicles equipped with the 
5.7L (VIN P) engine, an accumulator is attached to the 
fuel feed pipe to absorb pulsations that are generated 
by the injectors cycling. The fuel return pipe carries 
fuel from the fuel rail assembly back to the fuel tank. 
The fuel feed and return pipes are made of sections of 
steel pipe and fuel resistant rubber hoses. 
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2 PAPER ELEMENT 
3. INNER END PLATE 


Figure 4 - In-Line Fuel Filter (Typical) 
QUICK-CONNECT FITTINGS 


On the 5.7L (VIN P) quick-connect fittings provide 
a simplified means of installing and connecting fuel 
system components. The fittings consist of a unique 
female connector and a compatible male pipe end on 
the fuel rail. O-rings, located inside the female 
connector, provide the fuel seal. Integral locking tabs 
or fingers hold the fittings. 


FUEL PIPE O-RINGS. 


The fuel feed and return pipe threaded connections 
are sealed with O-ring seals. Fuel system O-ring seals 
are made of special material, and should only be 
serviced with the correct service part. 


FUEL VAPOR PIPES AND HOSES 


‘The vapor pipe extends from the fuel sender 
assembly to the evaporative emission canister. It is 
made up of nylon pipe and is connected to the fuel 
sender assembly and the evaporative emission 
canister with fuel resistant rubber hoses. 


DIAGNOSIS 
ALCOHOL-IN-FUEL 


Aleohol-in-fuel can be detrimental to fuel system 
components and may cause driveability problems such 
as hesitation, lack of power, stall, no start, etc. 

The problems may be due to fuel system corrosion 
and subsequent fuel filter plugging, deterioration of 
rubber components and/or air-fuel mixture leaning. 

Various types and concentrations of alcohols are 
used in commercial fuel. Some alcohols are more 
detrimental to fuel system components than others. If 
an excessive amount of alcohol in the fuel is suspected 


as the cause of a driveability condition, the following 
procedure may be used to detect the presence of alcohol 
in the fuel. In this procedure, water is used to extract 
the alcohol from the fuel. 


Testing Procedure 


The fuel sample should be drawn from the bottom 
of the tank so that any water present in the tank will 
be detected. The sample should be bright and clear. If 
the sample appears cloudy, or contaminated with 
water (as indicated by a water layer at the bottom of 
the sample), this procedure should not be used, and the 
fuel system should be cleaned (refer to “Fuel System 
Cleaning”). 

1. Using a 100 ml cylinder with 1 ml graduation 
marks, fill with fuel to the 90 ml mark. 

2. Add 10 ml of water to bring the total fluid volume 
to 100 ml and install a stopper. 

3. Shake vigorously for 10 to 15 seconds. 

4. Carefully loosen the stopper to release pressure. 

5. Close the stopper and shake vigorously again for 
10 to 15 seconds. 

6. Put the graduated cylinder on a level surface for 
approximately 5 minutes to allow adequate liquid 
separation. 

If alcohol is present in the fuel, the volume of the 
lower layer (which would now contain both alcohol and 
water) will be greater than 10 ml. For example, if the 
volume of the lower layer is increased to 15 ml, it will 
indicate at least 5 percent alcohol in fuel. The actual 
amount of alcohol may be somewhat greater betause 
this procedure does not extract all of the alcohol from 
the fuel. 


FUEL TANK LEAK CHECK 


Important 


© Before removing the fuel tank for a suspected leak, 
make sure fuel hoses are not leaking onto the tank. 
Also, make sure fuel is not leaking around fuel 
sender assembly gasket. 


On-Vehicle 


A visual inspection of the tank, and a leak-check of 
the fuel tank bladder are the only checks possible on- 
vehicle. If fuel is leaking from the tank, replace tank 
and check for leaks. 

1. Place a dry chemical (Class B) fire extinguisher 
near the work area. 
2. Relieve fuel system pressure (refer to "Fuel 

System Pressure Relief”). 

3. Drain fuel tank (refer to "Draining Fuel Tank”). 
4. Disconnect fuel feed hose, and cap tube on fuel 
sender assembly. 
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Disconnect the the vapor vent hose between the 
fuel sender assembly and the fuel tank “TEE” 
fitting at the “TEE.” 

Plug hose and cap open end of “TEE” fitting. 
Disconnect vapor vent hose to canister from other 
side of “TEE” fitting. 

Connect a piece of hose to the open end of “TEE” 
fitting, and place other end into a container of 
water. 

Install fuel filler cap. 


. Apply 7 to 10 kPa (1 to 14 psi) air pressure to the 


fuel return tube on the fuel sender assembly. 

© Continuous air bubbles appearing in container 
indicate a leak in the bladder. A short burst of 
air bubbles is common at start. 

Replace fuel tank if bladder is leaking (refer to 

“Fuel Tank Replacement”). 


Off-Vehicdle 


eS 


Important 


“Off-Vehicle” leak check requires two sources of 
regulated air pressure. 

This check requires a fuel sender assembly and 
fuel filler cap to be installed in the fuel tank 


Cap fuel feed tube and vapor vent tube on fuel 

sender assembly. 

Cap one end of fuel tank “TEE” fitting. 

Connect a piece of hose to the open end of “TEE” 

fitting, and place other end into a container of 

water. 

Tighten fuel filler cap. 

Apply 7 to 10 kPa (1 to 1} psi) air pressure to the 

fuel return tube on the fuel sender assembly. 

¢ Continuous air bubbles appearing from 
container indicate a leak in the bladder. A 
short burst of air bubbles is common at start. 
Replace fuel tank if bladder is leaking (refer to 
"Fuel Tank Replacement”). . 

© If no or only a short burst of bubbles appear, 
continue with check. 

NOTICE: Equal air pressure must be applied to 

the fuel return tube on the fuel sender assembly 

before air pressure is applied to the vent “TEE” 

opening, or damage to bladder may result. 


Release air supply, and submerge tank in water or 
apply soap solution to outside of tank. 

Reapply 7 to 10 kPa (1 to 14 psi) air pressure to the 
fuel return tube on the fuel sender assembly. With 


| asecond air source, apply 7 to 10 kPa (1 to 1+ psi) 


air pressure to the hose connected to the “TEE” 
fitting. 
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© Air bubbles indicate a leak in the metal tank. 
Replace fuel tank if it is leaking (refer to “Fuel 
Tank Replacement”). 


NOTICE: Air pressure must be released from the 
hose connected to the “TEE” fitting before 
releasing pressure from the fuel return tube on the 
fuel sender assembly, or damage to bladder may 
result. 


Release air pressure from hose connected to “TEE” 
fitting. 

Release air pressure from fuel return tube on the 
fuel sender assembly. 


ON-VEHICLE SERVICE 


Important 


Before attempting any “On-Vehicle Service” place 
a dry chemical (Class B) fire extinguisher near 
work area. 


FUEL SYSTEM PRESSURE RELIEF 


2. 
3. 


Tool Required: 
34730-1, Fuel Pressure Gage 


CAUTION: 
© To reduce the risk of fire and personal 
injury, it is necessary to relieve the fuel 
system pressure before servicing fuel 
system components. 

@ After relieving system pressure a small 
amount of fuel may be released when 
servicing fuel pipes or connections. In 
order to reduce the chance of personal 
injury, cover fuel pipe fittings with a'shop 
towel before disconnecting, to catch any 
fuel that may leak out. Place the towel in 
an approved container when disconnect 
is completed. 


Disconnect negative battery cable to avoid possible 
fuel discharge if an accidental attempt is made to 
start the engine. 

Loosen fuel filler cap to relieve tank pressure, 
Connect J 34730-1 to fuel pressure connection. 
Wrap a shop towel around fitting while connecting 
gage to avoid spillage. 

Install bleed hose into an api 
open valve to bleed system pressure. 
connections are now safe for servicing. 
Drain any fuel remaining in gage into an approved 
container. 


container and 
Fuel 
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IN-LINE FUEL FILTER REPLACEMENT 
Figure 5 


Inspect 


ea] Important 


@ There is no service interval for fuel filter 


replacement. Only replace fuel filter if it is 
restricted. 


Remove or Disconnect 


Relieve fuel system pressure (refer to “Fuel 
System Pressure Relief”). 

Fuel pipe retaining nut from evaporator case. 
Raise vehicle. 

Lower underbody brace bolts/nuts and underbody 
brace (convertible only). 

Chassis fuel pipe retaining nuts. 


Clean 


© Clean all in-line fuel filter connections and 
surrounding areas before disconnecting to 
avoid possible contamination of the fuel 
system. 

Fuel inlet pipe from fuel filter. Reposition pipe to 

gain access to fuel filter. Drain any remaining fuel 

into an approved container. 

Fuel filter attaching screw and bracket. 

Hold pipe outlet nut and turn fuel filter to remove. 


FUEL FEED PIPE 
IN-LINE FUEL FILTER 
FUEL RETURN PIPE 
FUEL FILTER ATTACHING SCREW 
FUEL FILTER BRACKET 
FUEL PIPE O-RING 
RIGHT SIDE FRAME 


MS 11017-6C 
Figure 5 - In-Line Fuel Filter Replacement 


© Fuel pipe O-rings for cuts, nicks, swelling or 
distortion. Replace if necessary. 


bd Install or Connect 


Loosely install new filter on outlet side fuel pipe. 
Fuel inlet nut to the fuel filter. 


By Tighten 


© Fuel pipe fittings to 27 N-m (20 Ib. ft.). 
3. Fuel filter attaching screw and bracket. 


Tighten 
@ Fuel filter attaching screw to 6 N-m (53 Ib. 
in.). 
4. Chassis fuel pipe retaining nuts. 
5. Lower underbody brace and underbody brace 
bolts/nuts (convertible only). 


Tighten 

Underbody brace nuts to 27 N-m (20 Ib.ft.). 
© Underbody brace bolts to 62.5 N-m (46 Ib. ft.). 
Lower vehicle. 
Fuel pipe retaining nut to evaporator case. 
‘Tighten fuel filler cap. 
Negative battery cable. 


pr 


Perag 


Inspect 

‘Turn ignition switeh to “ON” position for two 
seconds, then turn to “OFF” for ten seconds. Again 
turn to "ON” position, and check for fuel leaks. 


DRAINING FUEL TANK 


CAUTION: Never drain or store fuel in an 
open container due to the possibility of 
fire or explosion. 


© Use a hand operated pump device to drain as much 
fuel through the filler neck as possible. Remove 
fuel and install fuel filler cap. 


FUEL SENDER ASSEMBLY REPLACEMENT 
Figure 6 


CAUTION: To reduce the risk of fire and 
personal injury that may result from a 
‘uel leak, always replace fuel sender 
gasket when reinstalling fuel sender 
assembly. 
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(1 Fur cever merer assemay 
TJ FILLER NECK HOUSING 


FUEL FILLER CAP 


z 
[E] wee 


([E] oan tose 


‘SCREW ASSEMBLY (WITH O-RING) 
5 Nem (45 Ib. in.) 


7 
@] FILLER OOOR BEZEL 
3] screw 


95 6729-6E 


Figure 6 - Fuel Sender Assembly Replacement (Typical) 


Remove or Disconnect 


‘Negative battery cable. 

Relieve fuel system pressure (refer to “Fuel 
System Pressure Relief”). 

Fuel filler cap. 

Drain fuel tank (refer to "Draining Fuel Tank”). 
Filler door bezel attaching screws and bezel. 

Lift fuel tank filler neck housing and disconnect 
drain hose from nipple. 

Fuel tank filler neck housing. 


© Clean all fuel connections and surrounding 
areas before disconnecting to avoid possible 
contamination of the fuel system. 

Fuel hoses and fuel vapor hose from fuel sender 

assembly. 

Plug or pinch fuel feed and return hoses. 


). Fuel sender electrical connector. 


Fuel sender assembly attaching screws, fuel 
sender assembly and gasket. Discard gasket. 


Clean 
Gasket sealing surfaces. 


hal Inspect 


© Attaching screw O-rings for cuts, nicks, swelling 


1. 


or distortion. Replace if necessary. 
Fuel feed, return and vent hoses for cuts, nicks, 
swelling or distortion. Replace ifnecessary. 


Install or Connect 


Position new gasket on fuel tank with notch facing 
forward in right hand corner of fuel tank. 


2. Fuel sender: 

A. Carefully fold strainer to allow it to fit through 
opening in tank. Make sure it unfolds once in 
the tank. 

B, Lower fuel sender assembly into tank. 

3. Attaching screws. 


Tighten 

Fuel sender assembly attaching screws 
alternately and evenly to 5 N-m (45 Ib. in.) 

Fuel sender electrical connector. 

Fuel hoses and fuel vapor hoses. 

Fuel drain hose to nipple on rubber filler neck 

housing, and then position housing around fuel 

tank filler neck. 

Filler door bezel with attaching screws. 

Add fuel and install fuel filler eap. 

Negative battery cable. 


ord 


1. 
8. 
9. 


Inspect 

‘Turn ignition switch to “ON” position for two 
seconds, then turn to“OFF” for ten seconds. Again 
turn to “ON” position, and check for fuel leaks. 


FUEL SENDER ASSEMBLY SERVICE 
5.7L (VIN P) 
Figure7 


Important 


©” For vehicles equipped with the 5.7L (VIN J) 
engine: the fuel pumps, fuel sender, and fuel pump 
strainer(s) are not serviced separately. If 
strainer(s) are plugged or contaminated, the fuel 
sender must be replaced and the fuel tank should 
be removed and cleaned. 
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FUEL SENDER 
INLET TUBE 

FUEL PUMP STRAINER 
MOUNTING BRACKET 
RUBBER INSULATOR 


FUEL PUMP 
RUBBER BUMPER 


FUEL PULSE DAMPENER 


FUEL PUMP ELECTRICAL 
CONNECTOR 


9S 6730-6E 
Figure 7 - Fuel Sender Assembly - 5.7L (VIN P) 


6 
2. 
& 

L$] 


Remove or Disconnect 


Relieve fuel system pressure (refer to "Fuel 
System Pressure Relief”) 
2, Fuel sender assembly (refer to “Fuel Sender 
Assembly Replacement”). 


Disassemble 

‘Note position of fuel strainer on fuel pump. 

Support pump with one hand and grasp strainer 
with other hand. 

© Rotate strainer in one direction and pull off of 
pump. Discard strainer. 


- If fuel pump is being replaced, proceed to Step 3. - 


3. Fuel pump electrical connector. 
4. Place fuel sender assembly upside down on bench. 


© Pull fuel pump downward to remove from 
mounting bracket, then tilt pump outward and 
remove from fuel pulse dampener. 


NOTICE: Do Not run fuel pump unless 
submerged in fuel. 


= If fuel pulse dampener is being replaced, proceed to 
Step5.- 


5. Note position of fuel pulse dampener on inlet tube, 
then remove fuel pulse dampener from tube. 


Inspect 

© Dry fuel pulse dampener with a shop towel. 

© Shake fuel pulse dampener while listening for 
trapped fuel movement inside fuel pulse 
dampener. If fuel is heard inside fuel pulse 
dampener, replace fuel pulse dampener. 

© Fuel pump inlet for dirt and debris. If found, 
fuel pump should be replaced. 


If fuel sender is being replaced, proceed to Step 6. - 


6, Transfer fuel pump and fuel pulse dampener to 
new fuel sender. 


Assemble 


Fuel pulse dampener in same position as noted 
during disassembly. 
2. Rubber bumper and rubber insulator on fuel 
pump. 
3. Position fuel sender assembly upside down. 
© Install fuel pump between fuel pulse dampener 
and mounting bracket. 
4, Puel pump electrical connector. 


Important 


© Always install a new pump strainer when 
replacing fuel pump. 


5. New pump strainer in same position as noted 
during disassembly. Push on outer edge of ferrule 
until fully seated. 


Install or Connect 

Fuel sender assembly (refer to “Fuel Sender 
‘Assembly Replacement”) 

2. Negative battery cable. 


Inspect 

© Turn ignition switch to “ON” position for two 
seconds, then turn to “OFF” for ten seconds. 
Again turn to “ON” position, and check for fuel 
leaks. 
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FUEL TANK REPLACEMENT 
Figures 6 and 8 through 10 


| Remove or Disconnect 


CAUTION: To help avoid pecons! injury 

when a vehicle is on a hoist, provide 

additional support for the vehicle on the 

opposite end from which components are 

being removed. This will reduce the 
ossibility of the vehicle falling off the 
joist. 


Important 


@ For additional information, refer to SECTION 
10-4 and SECTION 10-8. 


1. Relieve fuel system pressure (refer to “Fuel 
System Pressure Relief”). 

2, Drain fuel tank (refer to “Draining Fuel Tank”). 

3. Filler door bezel attaching screws and bezel. 

4. Fuel filler cap. 

5. Lift fuel tank filler neck housing and disconnect 
drain hose from nipple. 

6. Reinstall fuel filler cap to prevent dirt and debris 

from entering the tank. 

Fuel tank filler neck housing. 

Fuel sender assembly electrical connector. 


Clean 

© Clean all fuel connections and surrounding 
areas before disconnecting to avoid possible 
contamination of the fuel system. 

9. Fuel feed hose, return hose, and vapor hose from 
fuel sender assembly. 

10. License plate and bracket to gain access for 
removal of carriage bolts. 

11, Backup lamp assemblies. 

12, Inner stop lamp assemblies. 

13. Outer stop lamp electrical connectors. 

14. High mount stop lamp socket. 

15. Carriage bolts securing fascia to impact bar. 

16. Upper rear fascia to upper rear body panel bolts. 

17. Raise vehicle on hoist. 

18, Spare tire and tire carrier from frame. 

19. Underbody braces (convertible only). 

20. With aid of an assistant remove exhaust system as 
an assembly from rear of converters, refer to 
SECTION 6F. 

21. Canister splash shield. 

22. Lower body panel supports. 

23. Wheelhouse liner panels. 

24. Vapor pipes from evaporative emission canister. 

25. Evaporative emission vapor canister. 

26. Fuel tank cables from stabilizer shaft supports. 

27. Attaching screws securing bottom edge of fascia to 
energy absorber bracket. 


On 


po 


10. 


iL 


12. 
13. 
14. 
15. 
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Marker lamps. 


. Attaching nuts securing each side of fascia to 


fascia horizontal retainer. 
Power antenna assembly from mounting bracket. 


. Attaching nuts securing each side of vertical outer 


retainer to fascia. 
Rear fascia. 


. Rear impact bar bolts and loosen front impact bar 


bolts (do not remove). 
With aid of an assistant support impact bar and 
remove front impact bar bolts. 


. Impact bar and fuel tank assembly. 
. Fuel tank straps from tank and impact bar. 
. Fuel tank from impact bar. 

. Iftank is being replaced transfer: 


© Cables. 
© Vapor connections and hoses. 
© Fuel sender assembly. 


Install or Connect 


Fuel tank to impact bar. 
Fuel tank straps to tank and impact bar. 


Tighten 
© Fuel tank strap bolts to 14.5 N-m (11 Ib. ft.). 
© Fuel tank strap nuts to 4.5 N-m (40 Ib, in.), 
With aid of an assistant install impact bar and 
tank assembly. 
All impact bar bolts. 


Tighten 

© Impact bar bolts to 50 N-m (37 Ib. ft.). 

Rear fascia. 

Nuts to vertical outer fascia retainers securing 
fascia to body. 


Tighten 


Outer fascia retainer nuts to 6 N-m (53 Ib. 
in). 

Power antenna assembly to mounting bracket. 
Nuts to each side of fascia to fascia retainer. 


Tighten 

Fascia retainer nuts to 6 N-m (53 lb. in.). 
Marker lamps. 

Screws securing bottom edge of fascia to energy 
absorber bracket. 

Fuel tank cables to stabilizer shaft supports. 


Tighten 

Fuel tank cable nuts to 25 N-m (18 Ib. ft.). 
Evaporative emission canister. 

Hoses to evaporative emission canister. 

Both rear wheelhouse liner panels. 

Lower body panel supports. 

Canister splash shield. 
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Figure 8 - Fuel Tank Replacement 
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16. With aid of an assistant install exhaust system as 
an assembly to vehicle, refer to SECTION 6F. 
17. Underbody braces (convertible only). 


Tighten 
@ Underbody brace nuts to 27 N-m (20 Ib. ft.). 
© Underbody brace bolts to 62.5 N-m (46 lb. ft.). 

18. Spare tire and tire carrier to frame. 

19. Lower vehicle. 

20. Bolts securing upper rear fascia to upper rear body 
panel. 

21. Carriage bolts securing fascia to impact bar. 

22. High mount stop lamp socket. 

23. Outer stop lamp electrical connectors. 

24. Inner stop lamp assemblies. 

25. Backup lamp assemblies. 

26. License plate bracket and license plate. 

27. Fuel feed, fuel return and vapor hoses to fuel 
sender. 

28. Fuel sender assembly electrical connector. 

29. Drain hose and fuel tank filler neck housing. 

30. Refill fuel tank. 

31. Fuel filler cap. 

32. Negative battery cable. 


Inspect 

© Turn ignition switch to “ON” position for two 
seconds, then turn to “OFF” for ten seconds. 
Again turn to “ON” position, and check for fuel 
leaks. 

33, Fuel filler door bezel. 


FUEL SYSTEM CLEANING 
Figures 6 through 13 


The following procedure covers disassembly and 
inspection of both the 5.7L (VIN P) and the 5.7L 
(VIN J) engines fuel supply systems. If either fuel 
system is contaminated it can be cleaned. The extent 
of fuel system contamination can usually be 
determined during disassembly. 


Important 


© Only use oil free compressed air to blow out fuel 
pipes 

© If the in-line fuel filter is plugged, the fuel tank 
should be inspected internally and cleaned if 
necessary. 


Fuel Tank 


1. Disconnect negative battery cable. 
2. Relieve fuel system pressure (refer to “Fuel 
System Pressure Relief”). 

Drain fuel tank (refer to "Draining Fuel Tank”). 
Fuel tank (refer to “Fuel Tank Replacement”). 


ae 
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5. Fuel sender assembly (refer to “Fuel Sender 
Assembly Replacement”). 


thal Inspect 


@ Whenever the fuel tank is cleaned, the fuel 
pump strainer must be inspected. If strainer is 
contaminated, it must be replaced and the fuel 
pump must be inspected. 

© Fuel pump inlet for dirt and debris. If found, 
fuel pump should be replaced. 

6. Flush fuel tank with hot water. 


Important 
© When flushing fuel tank, the fuel and water 
mixture needs to be treated as a hazardous 
material. The material needs to be handled in 
accordance with all applicable local, state, and 
federal laws and regulations. 


7. Pour water out of fuel sender assembly opening 
(rock tank to be sure that removal of water from 
tank is complete). 

8. Install fuel sender assembly (refer to "Fuel Sender 
Assembly Replacement”). 

9. Install fuel tank (refer to “Fuel Tank 
Replacement”). 

10, Add fuel and install fuel filler cap. 

11. Connect negative battery cable. 


Inspect 

Turn ignition switch to “ON” position for two 
seconds, then turn to “OFF” for ten seconds. Again 
turn to "ON” position and check for fuel leaks. 


FUEL FEED AND RETURN PIPES 
REPLACEMENT 
Figure 11 


NOTICE: 

© Do Not attempt to repair the fuel feed or return 
pipes. 

© When replacing fuel feed and return pipes, 
always replace them with original equipment or 
parts that meet the GM specifications for those 
parts. The replacement pipe must have the same 
type of fittings as the original pipes to ensure the 
integrity of the connection. 

© Do Not use copper or aluminum tubing to 
replace steel tubing. Only tubing meeting the 
124M specification or its equivalent is capable of 
meeting all pressure and vibration characteristics 
necessary to ensure the durability standard 
required. 

© When replacing fuel feed or return connecting 
hoses, always replace them with original 
equipment or parts meeting GM specifications. 
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2. 
3. 


Use only reinforced fuel-resistant hose which is 
identified with the word “Fluoroelastomer” or "GM 
6163-M" on the hose. Inside hose diameter must 
match outside pipe diameter. 


Remove or Disconnect 


Fuel tank (refer to “Fuel Tank Replacement”). 

Differential carrier and cover. Refer to SECTION 

4B. 

Hardware retaining pipe to be replaced. 

@ Note location of attaching hardware for 
installation. 

Connecting hose and clamps, fuel pipe fitting and 

fuel feed or return pipe. 


Inspect 

rings for cuts, distortion, or any signs of damage 
and replace as required. 

Connecting hoses for cuts, swelling, cracks and 
distortion. Replace as required. 

Pipes for bends, kinks, chafing and cracks. 
Replace as required. 


Install or Connect 


NOTICE: 

© Pipes must be properly secured to the frame to 
prevent chafing. A minimum of 13 mm (}”) 
clearance must be maintained around a pipe to 
prevent contact and chafing. A minimum of 19 
mm (3”) clearance must be maintained around any 
moving part. 

¢ Fuel pipes must not contact the fuel tank or 
underbody at any point. 


Important 


Follow the same routing as the original pipe(s). 
© Hoses and pipes must be properly secured to 
prevent chafing. 


Reverse removal procedure 


Tighten 

© Fuel pipe fitting to 27 N-m (20 Ib. ft.) 
‘Tighten fuel filler cap. 

Negative battery cable. 


Inspect 

‘Turn ignition switch to “ON” position for two 
seconds, then turn to “OFF” for ten seconds. Again 
turn to “ON” position, and check for fuel leaks. 


Engine Compartment Connecting Pipe/Hose 
Assemblies Replacement 5.7L (VIN P) 
Figure 12 


Tool Required: 
J 37088-A, Fuel Line Separator Set 


NOTICE: Do Not attempt to repair sections of 
engine compartment connecting fuel feed and 
return pipe/hose assemblies. If damaged, replace. 


Remove or Disconnect 


Relieve fuel system pressure (refer to "Fuel 

System Pressure Relief”). 

2. Quick-connect fittings at fuel rail: 

A. Grasp both sides of fitting. Twist female 
connector } turn in each direction to loosen any 
dirt within fitting. 


CAUTION: Safety glasses must be 
worn when using compressed air, as 
flying dirt particles may cause eye 
injury. 


B. Using compressed air, blow out dirt from 
fittings. 

C. Choose correct tool from J 37088-A tool set for 
size of fitting. Insert tool into female 
connector, then push inward to release locking 
tabs. Repeat for other fitting. 

D. Pull connection apart. 


Clean and Inspect 


NOTICE: If it is necessary to remove rust or 
burrs from fuel pipe; use emery cloth in a 
radial motion with the pipe end to prevent 
damage to O-ring sealing surface. 


© Using a clean shop towel, wipe off male pipe 
end. 

@ Inspect both ends of fitting for dirt and burrs. 
Clean or replace components/assemblies as 
required. 

3. Cap fuel rail pipes to prevent possible fuel system 
contamination. 

Fuel lines at evaporator module. 

Raise vehicle. 

Underbody braces (convertible only). 

Fuel filter attaching screw. 

First fuel line lower mount clamp. 

Fuel return pipe near fuel filter. 


Cernaae 
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Figure 10 - Fuel Tank Cables 
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Figure 11- Fuel Pipes 
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Figure 12 - Engine Compartment Connecting Pipe/Hose Assemblies Replacement - 5.7L (VIN P) 


10, Fuel feed pipe at fuel filter inlet. 

11. Lower vehicle. 

12, Engine compartment fuel feed and return pipes 
(with fuel filter). 

13, Fuel filter from fuel feed pipe. 


Inspect 


tings for cuts, distortion, or any signs of damage 
and replace as required. 

© Connecting hoses for cuts, swelling, cracks and 
distortion. Replace as required. 

© Pipes for bends, kinks, chafing and cracks. 
Replace as required. 


b4 Install or Connect 


CAUTION: To Reduce the Risk of Fire and 
Personal Injury: 
@ Before connecting fitting, always 
apply a few drops of clean engine oil to 
the male pipe end. This will ensure 
Proper reconnection and prevent a 
possible fuel leak. (During normal 
operation, the O-rings located in the 
female connector will swell and may 
revent proper reconnection if not 
ubricated.) 


a 


2. 
3. 
4. 
5. 


9. 


Fuel filter to fuel feed pipe. 
Engine compartment fuel feed and return pipes. 
Raise vehicle. 

Puel feed line at fuel filter inlet. 

Fuel return pipe near fuel filter. 


2] Tighten 


© Engine compartment connecting fuel feed and 
return pipe/hose assembly fittings to 27 N-m 
(20 1b. ft.). 

Lower mount clamp to fuel lines. 

Fuel filter attaching screw. 


Tighten 

uel filter attaching screw to 6 N-m (53 lb. 
in.). 

Underbody braces (convertible only). 


Tighten 

@ Underbody brace nuts to 27 N-m (20 lb. ft.). 

@ Underbody brace bolts to 62.5 N-m (46 lb. ft.). 
Lower vehicle, 


10. Caps from fuel rail pipes. 
11. Quick-connect fittings: 


A. Apply a few drops of clean engine oil to the 
male pipe end. 

B. Push both sides of fitting together to cause the 
retaining tabs/fingers to snap into place. 
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C. Once installed, pull on both sides of fitting to 
make sure connection is secure. 
12. Fuel lines at evaporator module. 
13. Tighten fuel filler cap 
14. Negative battery cable. 


fia Inspect 


@ Turn ignition switch to “ON” position for two 
seconds, then turn to “OFF” for ten seconds. Again 
turn to “ON” position, and check for fuel leaks. 


Engine Compartment Connecting Pipe/Hose 
Assemblies Replacement 5.7L (VIN J) 
Figure 13 


NOTICE: Do Not attempt to repair sections of 
engine compartment connecting fuel feed and 
return pipe/hose assemblies. If damaged, replace. 


Remove or Disconnect 


1. Relieve fuel system pressure (refer to “Fuel 
System Pressure Relief”). 


Clean 


© Clean all engine compartment connecting fuel 

pipe/hose assembly connections and 

surrounding areas before disconnecting to 

avoid possible contamination of the fuel 
system, 

2. Engine compartment connecting fuel feed and 

return pipe/hose assemblies routing strap and 


attaching hardware. 
Note position of attaching hardware for 
installation 


3. Fuel rail block bolts and fuel feed and return 
pipe/hose assemblies at fuel rail block. Discard 
O-rings. 

4. Plug fuel rail block to prevent possible fuel system 

contamination. 

Raise vehicle. 

Fuel feed and return pipe/hose assemblies from in- 

line fuel filter and fuel return pipe near in-line fuel 

filter. 

7. Plug fuel return pipe and in-line fuel filter to 
prevent possible fuel system contamination. 


On 


Install or Connect 


T. Position new O-rings on engine compartment 
connecting fuel feed and return pipe/hose 
assemblies. 

Unplug in-line fuel filter and return pipe. 

Engine compartment connecting fuel feed and 
return pipe/hose assemblies to return fuel pipe and 
in-line fuel filter. 


Pa 


Fuel pipe fittings to 27 N-m (20 Ib. ft.). 
Lower vehicle, 
Engine compartment connecting fuel feed and 
return pipe/hose assemblies to fuel rail block with 
attaching bolts. 


Tighten 
© Fuel rail block bolts to 18 N-m (13 Ib. ft.). 

6. Engine compartment connecting fuel feed and 
return pipe/hose assemblies routing strap and 
attaching hardware. 

7. Tighten fuel filler cap. 

8. Negative battery cable. 


ae 


Inspect 

© Turn ignition switch to “ON” position for two 
seconds, then turn to "OFF” for ten seconds. Again 
turn to “ON” position, and check for fuel leaks 


FUEL VAPOR PIPES AND HOSES REPAIR/ 
REPLACEMENT 
Figures 14and 15 


NOTICE: 

© When replacing or repairing vapor pipes, 
always replace them with original equipment or 
parts that meet the GM specifications for those 
parts. The replacement pipe must have the same 
type of fittings as the original pipes to ensure the 
integrity of the connection. 

© Do Not use copper or aluminum tubing to 
replace steel tubing. Only tubing meeting the 
124M specification or its equivalent is capable of 
meeting all pressure and vibration characteristics 
necessary to ensure the durability standard 
required, 

© When replacing vapor hoses or repairing fuel 
vapor pipes with hoses, always replace them with 
original equipment or parts meeting GM 
specifications, use only reinforced fuel-resistant 
hose which is identified with the word 
“Fluoroelastomer” or “GM 6163-M” on the hose. 
Inside hose diameter must match outside pipe 
diameter. 

© Do Not use rubber hose within 100 mm (4”) of 
any part of the exhaust system or within 254 mm 
(10”) of the catalytic converter. 


Remove or Disconnect 

‘To access the fuel vapor canister, the splash shield 

must be removed. 

2. Hardware retaining section of pipe to be replaced. 
© Note location of attaching hardware for 

installation. 
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CLIP FUEL FEED. 


& RETURN PIPE BOLT/SCREW 


fue, S12 Ns 
FEED isla] 
FUELFEED PIPE 


FUEL RETURN PIPE 


EVAPORATOR & 
BLOWER 


Evaronaror 
‘& BLOWER) [ViEW A] 


INNER FRONT SIDE 
MEMBER ASM” 


FUELFILTER 


EVAP EMISSION PRESSURE CONTROL VALVE 
FUEL TANK CONNECTION 

FUEL TANK LINE 

PURGE LINE 


EVAP EMISSION CANISTER SPLASH SHIELD 


EVAP EMISSION CANISTER 


MS 9780-6C 


Figure 14- Fuel Vapor Pipes 
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3. Section of pipe and hoses. 


Inspect 
@ Hoses for cuts, swelling, cracks and distortion. 
Replace as required. 
@ Pipes for bends, kinks and cracks. Repair or 


replace sections as required. 

- Inthe repairable areas, cut a piece of hose 100 
mm (4”) longer than portion of the pipe 
removed. If more than a 152 mm (6”) length of 
pipe is removed, use a combination of steel pipe 
and hose so that the total hose lengths, 
including the 100 mm (4”) additional length 
will not be more than 254 mm (10”) long. 


b4 Install or Connect 


Important 
© Follow the same routing as the original hoses 
and pipes. 
© Hoses and pipes must be properly secured to 
prevent chafing. 


1, Reverse removal procedure. 


HEATER INLET HOSE 


FUEL VAPOR 
CANISTER PURGE 
VALVE ASSEMBLY 


ENGINE 


FUEL VAPOR 
CANISTER PURGE 
LAMP 


HEATER OUTLET 
HOSE 


HEATER HOSE 
STRAPS 


FUEL VAPOR 
CANISTER PURGE 
HOSE ASSEMBLY 


MS 11016-6C 


137088-4 


1307304 


FUEL LINE QUICK-CONNECT SEPARATOR 


FUEL PRESSURE GAGE AND HOSE 


MS 11890-6C 


Figure 16- Special Tools 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Fuel Pipe Fittings ....... 27N-m(20Ib. ft.) 


Fuel Filter Attaching 


Screw . + 6N-m(53 Ib. in.) 
Fuel Sender Assembly 

Attaching Screws ..... 5.N-m(451b. in.) 
Front Fuel Tank Retaining 

StrapBolts .....+4.+ 14.5N-m(11 1b. ft.) 
Rear Fuel Tank Retaining 

StrapNuts ....+.2+- 4.5N-m(40 1b. in.) 
Impact Bar Bolts ..-...+ 50N-m(37 lb. ft.) 
Outer Fascia Retainer Nuts 6 N-m(53 Ib. in.) 
Fascia Retainer Nuts»... 6N-m(53 Ib. in.) 


«+ 25N-m(18 Ib. ft.) 
27 N-m (20 Ib. ft.) 


Fuel Tank Cable Nuts . 
Fuel Pipe Fittings ....... 
Engine Compartment 
Connecting Fuel Feed 
and Return Pipe Fittings 
at In-Line Fuel Filter. 
Fuel Rail Block Bolts 
5.7L(VINJ) ee 
Underbody Brace Nuts . 
Underbody Brace Bolts. . 


FUEL SPECIFICATIONS 


The fuel must meet ASTM Standard D4814 (U.S.) 
CGSB 3.5-M87 (Canada). 


27 N-m (20 Ib. ft.) 


+ 18N-m(13 Ib. ft.) 
+ 27N-m(20 lb. ft.) 
+ 62.5 N-m (46 lb. ft.) 


Octane Requirements 


5.7L (VIN P) 
5.7L (VIN J) 


Min. Octane Recommended: 91 ((R + M)/2] (pump) 
octane, where R=research octane number, and 
M=motor octane number. 


Gasoline with Alcohol 


NOTICE: Do Not spill fuel containing alcohol on 
the vehicle. Alcohol can cause damage to the paint 
finish and trim. 


Methyl Tertiary-Butyl Ether (MTBE) 


Fuel containing Methyl Tertiary-Butyl Ether 
(MTBE) may be used, providing there is no more than 
15% MTBE by volume. 


Ethanol 


Fuel containing ethanol (ethyl) or grain alcohol 
may be used, providing that there is no more than 10% 
ethanol alcohol by volume. 


Methanol 


Fuel containing methanol (methyl) or wood alcohol 
may be used, providing that there is no more than 5% 
methanol by volume. 


NOTICE: Do Not use fuel that contains more 
than 5% methanol. Use of a fuel (gasohol) that 
contains more than 5% of methanol can corrode 
metal fuel system components and damage plastic 
and rubber parts. 
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General Description 
Battery 
Cranking System . 


‘The engine electrical system includes the battery, 
cranking system (starter motor and related wiring), 
charging system (generator) and related wiring and 
ignition system (primary and secondary). To diagnose 
and trouble shoot system faults, refer to SECTION 8A. 
for wiring diagrams, component locations and system 


checks. 


When a fault is traced to a particular component, 
refer to that component's section of the service 


manual, 


SECTION 6D 


ENGINE ELECTRICAL 
CONTENTS 


Section 6D Charging System 

Section 6D1 Ignition System . 

Section6D2 Engine Wiring 
GENERAL DESCRIPTION 


Section 6D3 
Section 6D4 
Section 6D5 


Diagnosis and repair procedures for engine electrical 
subsystems are located in the appropriate subsections. 

Ifa driveability complaint exists, or an ECM code 
is set, refer to SECTION 6E3. Wiring diagrams and 
component locations are SECTION 8A. 


General Description 
Battery 
Battery Rating . 

Reserve Capacity . 

Cold Cranking Amperage 
Electrolyte Freezing ... 
Battery Protection During 

Vehicle Storage 

Diagnosis 
Common Cause of Failure 
Visual Inspection 
Built-In Hydrometer . 
Battery Testing Procedures 
Temperature Versus Voltage . 
Battery Electrical Drain 
Parasitic Current Drain 

Procedures 


SECTION 6D1 
BATTERY 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not. 
followed, parts or system damage could result. 


601-2 
601-2 
6D1-2 
6D1-2 
601-2 
601-3 


6D1-3 
6D1-3 
6D1-3 
6D1-3 
601-3 
6D1-4 
6D1-4 
6D1-4 


601-5 


On-Vehicle Service 
Battery Charging 
Charging Procedure 
Charging Time Required 
Charging Completely Discharged 
Battery . 
Jump Starting 
Battery Replacement 
Battery Tray Replacement 
Battery Cable Replacement . 
Positive Battery Cable .. 

Negative Battery Cable 
Ground Straps 
Specifications 
Fastener 

Battery 
Special Tools . 


6D1-5 
6D1-5 
6D1-6 
6D1-6 


6D1-7 
601-7 
601-8 
6D1-9 
6D1-9 
601-9 
601-10 
6D1-10 
6D1-12 
6D1-12 
6D1-12 
6D1-12 
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6D1-2 BATTERY 
GENERAL DESCRIPTION 


All batteries generate hydrogen 
pes which is extremely flammable. If ignited 

y a spark or flame, the gas may explode 
violently, causing spraying of acid, 
fragmentation of the battery and possible 
severe personal injuries. Wear approved eye 
protection. Battery fluid is corrosive acid. 
Flush any contacted area with water 
immediately and thoroughly. 


Q\ Safety Precautions 
2 ZS DANGER EXPLOSIVE GASES 

@ sheueyes  [Pioeehiiehiniterl tele aa 

A Explosive Gas Rea re outer vac — 

© Sriram” Palaaihereeseenecey 

EE suwicace Ree onion 

ponorre  (eaweieanremeereen 
Ms 11467-601 
Figure 1 - Safety Precautions 

BATTERY 
Figures 2 and 3 


The maintenance free battery is standard. There 
are no removable filler/vent caps in the cover. 

The battery is sealed except for two small vent 
holes in the side. These vent holes allow the small 
amount of gas produced in the battery to escape. 

The battery has three major functions in the 
electrical system: first, it provides a source of energy 
for cranking the engine; second, it acts as a voltage 
stabilizer for the electrical system; and third, it 
provides energy for a limited time when the electrical 
load used exceeds the output of the generator. 

The battery specification label contains 
information important to the servicing of the battery. 
‘This information includes: test ratings and both 
original equipment and recommended replacement 
part numbers. See “Specifications” at the end of this 
section. 


BATTERY RATINGS 


‘A battery has two ratings: (1) a reserve capacity 
rating at 27°C (80°F) which is the time a fully charged 
battery will operate a vehicle with no generator 
operation and (2) a cold rating at -18°C (0°F) which 
indicates the cranking load capacity. 


(2) suntan nybRometeR 


(Z sartery 


() sartery vent 


95 7240-601 


Ms 13539-601 
Figure 3 - Specification Label (Example) 


Refer to the battery label, or “Specifications” at the 
end of this section for specific battery ratings. 


Reserve Capacity 


The “Reserve Capacity” is the maximum length of 
time it is possible to travel at night with minimum 
electrical load and no generator output. 

Expressed in minutes it is the approximate time a 
battery can support a 25-amp load without the 
terminal voltage dropping below 10.5 volts at 27°C 
(80°F) in the event of a charging system failure. 


Cold Cranking Amperage 


The Cold Cranking Amperage (CCA) test is 
expressed at a battery temperature of -18°C (0°F). The 
current rating is the minimum amperage which must 
be maintained by the battery for 30 seconds, at the 
specified temperature, while meeting a minimum 
voltage requirement of 7.2 volts. This rating is a 
measure of cold cranking capacity. 
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ELECTROLYTE FREEZING 


The freezing point of electrolyte depends on the 
state of charge. Since freezing may ruin a battery, the 
battery should be protected against freezing by 
keeping it properly charged (green dot visible). 

‘A discharged battery can freeze at temperatures as 
high as -7°C (20°F), As long as the green dot is visible 
in the hydrometer, the freezing point of the battery 
will be somewhere below -32°C (-25°F). The higher the 
state of charge, the lower the freezing point. A fully 
charged battery will not freeze until the temperature 
gets below -65°C (-85°F). 


BATTERY PROTECTION DURING VEHICLE 
STORAGE 


Some electronic devices on the vehicle impose 
small continuous current drains on the battery; this is 
commonly called “parasitic load.” If the vehicle is not 
used for an extended time, these parasitic loads can 
discharge and/or permanently damage the battery. A 
discharged battery can freeze at temperatures as high 
as - T°C (20°F). 


NOTICE: Always turn the ignition “OFF” when 
connecting or disconnecting battery cables, battery 
chargers or jumper cables. Failing to do so may 
damage the ECM or other electronic components. 


To help keep the battery in a charged state while 
storing the vehicle: 
© Disconnect the negative battery cable, or 
© Charge the battery every 20 to 45 days, until 
the green dot can be seen. Refer to “Battery 
Charging” in this section. 
When the vehicle is put back into service, the 
clock, push button radio station preset tuning, etc., 
will need to be reset. 


DIAGNOSIS 
COMMON CAUSES OF FAILURE 


If the battery tests good but fails to perform 
satisfactorily for no apparent reason, the following are 
some factors that may point to the cause of trouble. 

1. Accessories left on overnight. 

2. Slow average driving speeds for short periods. 

3. The vehicle electrical load is more than the 
generator output, particularly with the addition of 
after-market equipment. 

4, Conditions in the charging system such as 
electrical shorts, slipping drive belt, faulty 
generator or regulator. 


5. Battery abuse, including failure to keep the 
battery cable terminals clean and tight, or loose 
battery hold-down. See “Specifications” in this 
section. 

6. Mechanical conditions in the electrical system 
such as shorted or pinched wires. 

7. Extended storage of vehicles. 

8. Batteries being less than adequately charged 
when received. 

9. Extended cranking periods due to plug fouling. 

10. Incorrect interpretation of the hydrometer. 

11, Insufficient ampere-hour charge rate for a 
discharged battery. 

12, Burned out charge/generator lamp bulb causing 
“No Charge” condition. 

13. Continuous current draw on the battery through 
increased parasitic drain. 

14. Age of battery. - 


VISUAL INSPECTION 


Check for obvious damage, such as cracked or 
broken case or cover, which allows loss of electrolyte. 
If obvious damage is noted, replace the battery. 
Determine the cause of damage and correct as needed. 
If battery terminals are severely damaged - loose, 
burned, or broken - replacement of the battery is 
recommended. Evidence of small amounts of 
electrolyte leakage, especially around the vent holes, 
does not necessarily indicate the battery is bad - the 
leakage could have been caused overcharging or by 
excessive battery tipping. 


BUILT-IN HYDROMETER 
Figure 4 


The battery has a built-in temperature 
compensated hydrometer in the top of the battery. 
This hydrometer is to be used with the following 
diagnostic procedure. | When observing the 
hydrometer, make sure the hydrometer surface is 
clean. A light may be needed to ensure proper reading 
if lighting is dim. 

Tap hydrometer lightly on top to dislodge any air 

bubbles that might cause a false indication. 

The hydrometer will show one of the following 

indications: 

1. GREEN DOT VISIBLE - Any green 
appearance is interpreted as a “green dot” and 
the battery is above 65% charged and ready for 
testing. 

2. DARK; GREEN DOT NOT VISIBLE - The 
battery should be checked as described in 
“Battery Charging.” The charging and 
electrical systems should also be checked at 
this _ time. See SECTION 6D3 and 
SECTION 8A. 
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3. CLEAR OR LIGHT YELLOW - If the 
hydrometer looks clear or light yellow, the 
fluid level is below the bottom of the 
hydrometer. This can be caused by excessive 
or prolonged charging, a broken case, or 
excessive tipping. Replace battery 


BATTERY TESTING PROCEDURES 
Figures 4and5 


‘The following procedures should be used for 
testing batteries: 

1. VISUAL INSPECTION - Check for obvious 
damage, such as cracked or broken case or 
cover that could permit loss of electrolyte. If 
obvious damage is noted, replace the battery. 
Determine cause of damage and correct as 
needed. If not, proceed to Step 2. 

2. HYDROMETER CHECK - (Figure 4). 

A. GREEN DOT VISIBLE - Go to Step 3. 

B. DARK; GREEN DOT NOT VISIBLE - 
Charge the battery as outlined under 
“Battery Charging” and proceed to Step 3. 

C. CLEAR OR LIGHT YELLOW - DO NOT 
charge. Replace battery. Charging and 
electrical system may need to be checked. 

3. LOAD TEST - Load testing requires use of 
battery side terminal adapters, ST 1201, to 
ensure good connections. 

A. Connect a voltmeter across the battery 
terminals. 

B. If battery has been charged or used in a 
vehicle in the past 24 hours, apply 300 
ampere load for 15 seconds to remove 
surface charge from the battery. Remove 
the load. 

C. Wait 15 seconds to let battery recover and 
apply load test amperes specified on the 
battery label or in “Specifications” at the 
end of this section, Read voltage after 15 
seconds. Then remove load. 

D. If voltage does not drop below the 
minimum listed in the “Temperature 
Versus Voltage” chart, the battery is good 
and should be returned to service. 
Temperature of the battery will change the 
minimum voltage to pass the load test. See 
“Temperature Versus Voltage” chart and 
estimate the temperature the battery has 
been exposed to for the last several hours. 

E. If the voltage is less than the minimum 
listed in the “Temperature Versus 
Voltage” chart, replace the battery. 


BATTERY TOP BATTERY TO} BATTERY TOP 


T T 
DARKENED. DARKENED 
INDICATOR INDICATOR 
(WITH GREEN (NO GREEN 
bor) DoT) 


INDICATOR 
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Figure 5 - Battery Side Terminal Adapters 
TEMPERATURE VERSUS VOLTAGE 


ESTIMATED MINIMUM 
TEMPERATURE VOLTAGE 
21°C (70°F) and above . 96 
10°C (50°F) 94 
0°C (32°F) 91 
-10°C (15°F) 8.8 
-18°C (O°F) 8.5 
Below: -18°C (0°F) 8.0 


BATTERY ELECTRICAL DRAIN 


Battery electrical drain (standby current loads) is 
required by specific control modules that need small 
amounts of current to retain system memory and 
system monitoring. Too much electrical drain, 
however, can cause extremely discharged and/or 
permanently damaged batteries. To test the battery 
drain, refer to “Parasitic Current Drain Procedure.” 
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PARASITIC CURRENT DRAIN PROCEDURE 
Figure 6 


The parasitic current drain procedure is used to 
find faults in electrical components or wiring. It is also 
used to find failed solid-state control modules which 
may result in a high parasitic current drain on the 
battery. 


Tools Required: 
J 38758 Parasitic Draw Test Switch Tool 
Ammeter with at least 10 amp measurement 
capabilities. 


NOTICE: The parasitic draw test switch tool 
should never be turned to the “OFF” open position 
with the engine running or damage could occur to 
the attached ammeter or the vehicle electrical 
system. 


1. With ignition switch “OFF,” remove negative 
battery cable from battery. 

2. Install the parasitic draw test switch tool male 
end, to negative battery terminal. 

3. Turn test switch tool knob to the “OFF” open 
position. 

4, Install negative battery cable to female end of the 
test switch tool. 


Tighten 

‘Test switch male end bolt and negative battery 

cable bolt to 15 N-m (11 Ib. ft.) 

5. Turn the test switch tool knob to the “ON” closed 
position. 

6. Road test vehicle while activating all accessories 
(radio, A/C, ete.) 

7. Turn ignition switch “LOCK” position and remove 
ignition key. 

8. Set ammeter to the 10 amp scale and connect to 
terminals on test switch tool. 

9. Turn test switch tool knob to the “OFF” open 
position to allow current to flow through the 
ammeter. 

10. Check current reading. If current reading is at or 
below two amps, turn the test tool knob to the 
“ON” closed position (to maintain continuity in the 
electrical system) and switch down to the two amp 
scale for a more accurate reading when drain test 
tool knob is in “OFF” open position. If current 
reading is above two amps, refer to the standby 
current drain chart for specific current loads and 
microprocessor “time-outs” for ECM and CCM in 
“awake” and “asleep” states. 


ia Important 


© Always turn the test switch tool knob to the 
“ON” closed position before removing each 
fuse to maintain continuity in the electrical 
system and to avoid damaging the ammeter 
due to accidental overloading (i.e., opening 
door to change fuse ete.). 


11. If current draw is above specifications listed in the 
standby current load chart, remove system fuses 
one fuse at a time until the current draw returns to 
a value less than or equal to the specifications 
listed. Perform Steps 8 through 10 each time a 
fuse is removed. Refer to SECTION 8A, for specific 
circuit schematics. 


Important 


© Always check current load readings in 
“awake” and “asleep” states. Refer to 
SECTION 8D, for more information on 
“awake” and “asleep” states of COM. 


12. When cause of excessive current draw has been 
located and repaired, remove parasitic drain test 
tool and connect negative battery cable to negative 
battery terminal. 


ighten 
© Negative battery cable to battery bolt to 15 
Nem (11 Ib. ft.). 


ON-VEHICLE SERVICE 
BATTERY CHARGING 


NOTICE: Always turn the ignition “OFF” when 
connecting or disconnecting battery cables, battery 
chargers or jumper cables. Failing to do so may 
damage the ECM or other electronic components. 


When it is necessary to charge the battery, the 

following precautions must be followed: 

@ DO NOT CHARGE battery if hydrometer is 
clear or light yellow. Replace battery. 

e If the battery feels hot, 52°C (125°F), or if 
violent gassing or spewing of electrolyte 
through the vent hole occurs, discontinue 
charging or reduce charging rate. 

@ Do not try to charge a frozen battery. Replace 
the battery. 
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READING TAKEN WITH REMOTE DOOR TRANSMITTER 100 FEET FROM CAR. 


1s 8812-601 


Figure 6 - Standby Current Loads 


© The electrolyte and plates should be at room 
temperature before the battery is charged. An 
extremely cold battery may not accept current 
for several hours after the charger is started. 

Do not use “boost,” “jump start” or “crank” 
setting for prolonged charging of batteries if 
the charger is equipped with any of these 
settings as gassing or spewing of electrolyte 
through the vent hole may occur. 


Charging Procedure 


1. A battery with hydrometer green dot showing does 
not require charging. See “Battery Testing 
Procedures.” 

2. When charging a battery off the vehicle, install 
battery side terminal adapters, ST 1201 (Figure 5). 
The adapters should be tight against the lead 
terminals of the battery, to keep resistance 
between the adapters and the terminals to a 
minimum. 

3. Make sure all charger connections are clean and 
tight. 

4. Charge battery until hydrometer green dot 
appears (see “Charging Time Required”). Battery 
should be checked every half hour while charging, 
Tap lightly on top of hydrometer to dislodge any 
air bubbles that might cause a false indication. 

5. After charging, battery should be tested. See 
“Battery Testing Procedures.” 


Charging Time Required 


The time required to charge a battery will vary 

depending upon the following factors: 

@ Size of Battery - A higher capacity battery 
which is completely discharged requires more 
time to charge than a completely discharged 
smaller capacity battery. 

@ Temperature - The colder the battery, the 
more time it takes to charge. When a fast 
charger is connected to a cold battery, the 
current accepted by the battery will be very 
low at first. As the battery warms up, it will 
accept current at a higher rate. 

© Charger Capacity - The higher the charger 
amperage, the less time it will take to charge 
the battery. 

@ State-of-Charge - A completely discharged 
battery requires more than twice as much 
charge as a half-charged battery. In a 
completely discharged battery, the electrolyte 
is nearly pure water and is a poor conductor; 
the current accepted by the battery is very low 
at first. Later, as the charging current 
increases the acid content in the electrolyte, 
conductivity will improve and the battery will 
accept more current. 
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Any battery which is discharged and stays 
discharged for a period of time may not readily accept 
acharge. If charged long enough, most batteries can 
be used again. 

If a battery is extremely discharged and stays that 
way for a prolonged time, it can be permanently 
damaged. This damage can be accelerated by high 
temperatures. Extremely discharged batteries can 
freeze at temperatures as high as -7°C (20°F). 

Ifa vehicle is not going to be used for 20 days or 
more, follow the procedures under “Battery Protection 
During Vehicle Storage” to prevent battery damage or 
starting problems. 


CHARGING COMPLETELY DISCHARGED 
BATTERY 


The following procedure should be used to 
recharge a completely discharged battery. If the 
procedure is not followed, there may be needless 
replacement of a good battery. 

1. Measure voltage at battery terminals with a 
voltmeter. If below 11 volts, then the charge 
current will be very low and it could take some 
time before it accepts a current in excess of a few 
milliamp. Such low current may not be detectable 


on charger ammeters. 
2. Set battery charger on high setting. 
3. Some chargers feature polarity protection 


circuitry which prevents charging unless the 
charger leads are connected to the battery 
terminals correctly. A completely discharged 
battery may not have enough voltage to activate 
this circuitry, even though leads are connected 
properly, making it appear that the battery will 
not accept charging current. If necessary, follow 
the specific charger manufacturer's instructions to 
bypass or override the circuitry so that the charger 
will turn “ON” and charge a low-voltage battery. 

4. Battery chargers vary in the amount of voltage 
and current they provide. The time required for 
the battery to accept measurable charger current, 
at various voltages may be as follows: 

@ 16.0 volts or more -- Up to 4 hours. 

© 14.0to 15.9 volts -- Up to 8 hours. 

@ Less than 13.9 volts -- Up to 16 hours. 

If the charge current is still not measurable at the 
end of the above charging times, replace battery. 
If the charge current is measurable during the 
charging times, the battery is considered to be 
good. 

5. It is important to remember that a completely 
discharged battery must be recharged for a 
sufficient number of ampere hours to restore it toa 
usable state. 


As a general rule of thumb, using the reserve 
capacity rating (refer to “Specifications”) of the 
battery as the number of ampere hours of charge 
which will usually bring the green dot into view. 
For example, if battery is rated at 90 reserve 
capacity minutes, it would be recharged as follows: 
© 10 ampere charge x 9 hours = 90 ampere 

hours. 
30 ampere charge x 3 hours = 90 ampere 
hours. 
If the green dot is still not showing after an 
ampere-hour charge equal to twice the reserve 
capacity rating, (2 x 90 = 180 ampere hours in the 
example) replace the battery. 

6, It is recommended that any battery recharged by 
this procedure be LOAD TESTED to establish 
serviceability. 


JUMP STARTING 


This procedure may be used in case of an 
emergency with an auxiliary (booster) battery. 


NOTICE: 

© Do not push or tow the vehicle to start. 
Damage to the emission system and/or to other 
parts of the vehicle may result. 

© Both booster and discharged battery should be 
treated carefully when using jumper cables. 
Follow the procedure outlined below, being careful 
not to cause sparks. 

© Do not permit vehicles to touch each other as 
this could cause a ground connection and 
counteract the benefits of this procedure. 


CAUTION: Departure from these 
conditions or the procedure below could 
result in: (1) serious personal injury 
(particularly to eyes) or property damage 
rom such causes as battery explosion, 
battery acid, or electrical burns; and/or 
(2) damage to electronic components of 
either vehicle. 

Never expose battery to open flame or 
electric spark - batteries generate a gas 
which is flammable and explosive. 
Remove rings, watches, and other 
jewelry. Wear approved eye protection. 
Do not allow battery fluid to contact 
eyes, skin, fabrics, or painted surfaces - 
fluid is a corrosive acid. Flush any 
contacted area with water immediately 
and thoroughly. Be careful that metal 
tools or jumper cables do not contact the 
positive battery terminal (or metal in 
contact with it) and any other metal on 
the vehicle, because a short circuit could 
occur. 
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1. 


Set parking brake and place automatic 
transmission in “PARK” and manual transmission 
in “NEUTRAL.” Turn “OFF” the ignition, turn 
“OFF” lights and all other electrical loads. The 
hazard flashers can be left “ON” if needed. 

Check the built-in hydrometer. If it is clear or 
light yellow, replace the battery. 


NOTICE: When jump starting a vehicle with 
charging equipment, be sure equipment used is a 
12 volt and negative ground. Do not use 24 volt 
charging equipment. Using such equipment can 
cause serious damage to the electrical system or 
electronic parts. 


Attach the end of one jumper cable to the positive 
terminal of the booster battery and the other end of 
the same cable to the positive terminal of the 
discharged battery. 


CAUTION: Do not connect jumper cable 
directly to the negative terminal of the 
dead battery to prevent sparking and 
possible explosion of battery gases. 


Attach one end of the remaining negative cable to 
the negative terminal of the booster battery, and 
the other end to a solid engine ground (such as 
power steering pump mounting bracket) at least 


FRONT SIDE MEMBER 


BOLT - TIGHTEN TO 18 Nem (13 Ib. ft.) 


HOLD-DOWN RETAINER 


BATTERY 


46 cm (18 in.) from the battery of the vehicle being 
started. 

5. Start the engine of the vehicle that is providing the 
jump start and turn “OFF” electrical accessories. 
‘Then start the engine in the vehicle with the 
discharged battery. 

6. Reverse these directions exactly when removing 
the jumper cables. The negative cable must be 
disconnected from the engine that was jump 
started first. 


BATTERY REPLACEMENT 
Figures 7 


NOTICE: Always turn the ignition “OFF” when 
connecting or disconnecting battery cables, or 
battery chargers. Failing to do so could cause 
damage to the ECM or other electronic 
components. 


cz] Remove or Disconnect 


Left front fender. See SECTION 10-5. 
Negative battery cable. 

Positive battery cable. 

Battery hold-down retainer. 

Battery and insulator from vehicle. 


aR wrH 


INSULATOR 


BATTERY TRAY 


BOLT - TIGHTEN TO 9.5 N-m (84 Ib. in.) 


BRACKET 


95 7244-601 


Figure 7 - Battery Tray, Cover and Mounting 
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Install or Connect 


Battery and insulator onto battery tray. 
The battery hold-down retainer should be clean 
and free from corrosion before installing battery. 

The retainer should be in sound condition to hold 
the battery securely. Make certain there are no parts 
in the battery tray before installing battery. 

To prevent the battery from shaking in its tray the 
retainer bolt should be tight, but not over tightened. 

2. Battery hold-down retainer. 


Tighten 


© Battery hold-down retainer bolt to 18 N-m (13 
Ib. ft). 
3. Positive battery cable to battery. 


Tighten 
© Positive battery cable bolt to 15 Nem (11 


1b. ft.). 
4. Negative battery cable to battery. 


Tighten 


© Negative battery cable bolt to 15 Nem (11 
Ib. ft). 
5. Left front fender. See SECTION 10-5, 


BATTERY TRAY REPLACEMENT 
Figure 7 


Remove or Disconnect 


T. Battery. Refer to “Battery Replacement” in this 
section. 

2. Bolts holding battery tray. 

3. Battery tray. 


Pd Install or Connect 


NOTICE: 
section, 


See “Notice” on Page 6D1-1 of this 


Battery tray. 
Bolts holding battery tray. 


Tighten 
© Bolts (1) to 9.5N-m(16 Ib. in.). 

3. Battery. Refer to “Battery Replacement” in this 
section. 


pe 


BATTERY 6D1-9 


BATTERY CABLE REPLACEMENT 


Positive Battery Cable 
Figures 8 and 9 


Whenever battery cables are replaced, always be 
certain to use a replacement cable that is the same 
type and length. Positive battery cable has additional 
feed wires attached to them and negative battery cable 
has additional ground straps attached. 

Always be certain when replacing a battery cable 
to route it the same as the one being replaced. 


NOTICE: Always turn “OFF” the ignition when 
connecting or disconnecting battery cables, or 
battery chargers. Failing to do so could cause 
damage to the ECM or other electronic 
components. 


Remove or Disconnect 

1. Left front fender. See SECTION 10-5. 

2. Negative battery cable from battery and the 
positive battery cable from battery. 

3. Positive battery cable from fuse blocks and ECM 
electrical connection. 

4. Plenum. See SECTION 6A2. (VIN J only) 

5. Coil pack. See SECTION 6E3-C4. (VIN J only) 

6. Positive battery cable from starter 


Install or Connect 
Positive battery cable to starter. 


Tighten 

Positive battery cable to starter nut to 8 Nm 
(72 Ib. ft.). 

Coil pack. See SECTION 6E3-C4. (VIN J only) 
Plenum. See SECTION 6A2. (VIN J only) 
Positive battery cable to fuse block ECM electrical 
connection. 

5. Positive battery cable to battery. 


ae 


© Positive battery cable bolt to 15 N-m (11 lb. 
ft.). 
6. Negative battery cable to battery. 


@ Negative battery cable bolt to 15 N-m (11 Ib. 
ft.). 


7. Left front fender. See SECTION 10-5 
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POSITIVE BATTERY CABLE 
(TIGHTEN TO 15 Ne-m/11 Ib. ft. 
ATBATTERY) 


UNDERHOOD FUSE BLOCK #1 


BATTERY 


BOLT (TIGHTEN TO 8 N-m/72 Ib. in.) 


UNDERHOOD FUSE BLOCK #2 


BOLT (TIGHTEN TO 8 N-m/72 Ib. in. 
AT ENGINE BLOCK) 


NEGATIVE BATTERY CABLE 
(TIGHTEN TO 15 N-m/11 Ib. ft. 
ATBATTERY) 


Figure 8 - Battery Cable Routing (VIN J) 


Negative Battery Cable 
Figures 8and 9 


NOTICE: Always turn the ignition “OFF” when 
connecting or disconnecting battery cables, or 
battery chargers. Failing to do so could cause 
damage to the ECM or other electronic 
components. 


Remove or Disconnect 


eft front fender. See SECTION 10-5. 

2. Negative battery cable from battery. 

3. Ground strap from left frame rail. 

4, Bolt and washer securing negative battery cable to 
block. 

5. Negative battery cable from vehicle. 


bd Install or Connect 
T. Negative battery cable to block and install bolt. 


Tighten 
© Tighten negative battery cable to block bolt to 
8N-m (72 1b. in). 


2. Ground strap to left frame rail. 


al Tighten 
© Ground strap to left frame rail bolt to 8 Nem. 
(72 1b. in.). 
3. Negative battery cable to battery. 


Tighten 


‘Negative battery cable bolt to 15 N-m (11 Ib. 
ft). 

4, Left front fender. See SECTION 10-6. 

GROUND STRAPS. 


Additional ground straps are used to connect the 
body and frame to the engine and transmission. 
Always connect all ground straps to ensure a good 
ground path to the battery from all electrical 
components 
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[viEW Al 


NEGATIVE BATTERY CABLE - TO - ENGINE POSITIVE BATTERY CABLE - TO - STARTER MOTOR 


NEGATIVE BATTERY CABLE 
(TIGHTEN TO 15 N:mv/11 Ib. ft. AT BATTERY) NUT (TIGHTEN TO 18 N-m/13 Ib. ft.) 


POSITIVE BATTERY CABLE cup 
(TIGHTEN TO 15 Nem/11 Ib. ft. AT BATTERY) 


UNDERHOOD FUSE BLOCK #1 ENGINE GROUND HARNESS LEADS 


BOLT (TIGHTEN TO 8 N-m/72 Ib. in.) BOLT (TIGHTEN TO 8 N-nv/72 Ib. in, AT ENGINE) 


BATTERY STARTER MOTOR 


UNDERHOOD FUSE BLOCK #2 NUT (TIGHTEN TO 8 N-m/72 Ib. in.) 


Ms 1201-601 
Figure 9 - Battery Cable Routing (VIN P) 
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SPECIFICATIONS BATTERY 
FASTENER Replacement 
VINP(LTD . 75B-72 
Battery Hold-Down VINJ(LTS) 152-12 
Retainer Bolt . .  18N-m (13 Ib. ft.) Cold Crank Rate -18°C (0°F) 
Positive Battery Cable to Battery VINP 525 AMPS: 
Bolt 5.7L (VINP&J) .... 1SNem(11Ib.f) — VINP veseersseeerecees 
Negative Battery Cable to Battery VING wer eeveerereeeeres S0.AMES, 
Bolt 5.7L(VINP&J) .... 15N-m(11]b. ft.) Load Test 
Positive Battery Cable to Starter VINP . 260 AMPS 
Nut (VIN P&J) ........ 8 N-m (72 lb. in.) VINJ . 345 AMPS 
Negative Battery Cable to i 
Block Bolt. ves 8Nm(72Ib.in) Ee es aie 
Ground Strap to Left Frame Pe meres 7 fe J 
Rail Bolt .... ae 8 N-m (72 lb.in.) 


338029-A 


$T1201 
(GM PART 
#12303040) 


HIGH IMPEDANCE 
DIGITAL MULTIMETER 


PARASITIC DRAW TEST 
‘SWITCH TOOL 


BATTERY SIDE TERMINAL 
ADAPTERS (PAIR) 


‘MS 10753-6D1 


Figure 10 - Special Tools 
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CRANKING SYSTEM 6D2-1 


SECTION 6D2 
CRANKING SYSTEM 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they 
were removed. If a fastener needs to be replaced, use the correct part number fastener for that 
application. If the correct part number fastener is not available, a fastener of equal size and strength 
(or stronger) may be used. Fasteners that are not reused, and those requiring thread locking 
compound will be called out. The correct torque value must be used when installing fasteners that 
require it. If the above conditions are not followed, parts or system damage could result. 


CONTENTS 


General Description . 6D2-1 Starter Motor (VIN P) 602-2 
Cranking Circuit . 6D2-1 Starter Motor (VIN J) 602-2 
Starter Motor 6D2-1__ Specifications 602-4 

Diagnosis .... 6D2-1 Starter Motor 602-4 
Starter Motor No Load Test 6D2-2 Fastener 602-4 

On-Vehicle Service 6D2-2 

GENERAL DESCRIPTION - Engine does not crank and starter motor 
solenoid does not click. 
CRANKING CIRCUIT - Starter motor solenoid clicks but engine 
cranks slowly or not at all. 

‘The cranking circuit consists of the battery, starter Battery: To determine the condition of the 
motor, ignition switch, and related electrical wiring. battery, follow the testing procedure outlined 
‘The Central Control Module (CCM) and the Theft in SECTION 6D1. 

Deterrent System also interact in the cranking circuit. e Theft Deterrent System: The CCM prevents 
These components are connected electrically. Refer to starter motor operation if there is an 
SECTION 8A-30 for complete circuit. unauthorized entry. Refer to SECTION 8D 
and SECTION 9D for complete diagnosis. 
Important © Wiring: Inspect the wiring for damage. 


Inspect all connections to the starter motor, 
solenoid, ignition switch and _ battery, 
including all ground connections. See 
SECTION 6D5 and SECTION 8A-30. Clean 
and tighten all connections, as required. 

© Central Control Module (CCM): The CCM 

controls starter operation through a starter 

STARTER MOTOR enable relay. Refer to SECTION. 8D. for 
diagnosis. 

Ignition Switch: Inspect switch to determine 
condition, Refer to SECTION 3 for switch 
inspection. 

e Starter Motor Noise: To correct starter motor 
noise during starting, remove starter motor 
and inspect starter pinion teeth and flywheel 

for unusual wear. Replace starter motor or 

DIAGNOSIS Hing gar én tocesency.”| 

Starter Motor: If the battery, wiring and 
switches are in satisfactory condition, remove 


@ Never operate the starter motor more than 15 
seconds at a time. Allow it to cool at least two 
minutes before cranking again. Excessive 
cranking can cause overheating, which will 
seriously damage the starter motor. 


The starter motor is a gear reduction type. 

The gear reduction type starter consists of the 
armature, yoke, magnetic switch and reduction gears. 

The armature rotation is reduced by about one- 
fourth by the reduction gears, and is transmitted to the 
pinion through the clutch mechanism. 


Before removing any unit in a cranking circuit, the 


following checks should be made: 2 
© Electrical System General Diagnosis: Follow the see mole and perform the “Starter 


the procedures shown in SECTION 8A-30: 
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6D2-2 CRANKING SYSTEM 


AMMETER 


VouMeTeR 
J) 


SOLENOID 


Rom. 
wbicator 


P 


Figure 1 - Starter Motor No Load Test 
STARTER MOTOR NO LOAD TEST 


95 7988-60 


Figure 1 
CAUTION: Starter motor pinion shifts 
into cranking position and turns with 


jowerful force. Assure that drive end is 
ree of obstructions and keep hands 
away from rotating pinion when 
operating motor. Make electrical 
connections only with switch “open.” 
Personal injury can result if these 
precautions are not taken. 


Ka Important 


Do not allow starter motor to operate continuously 
for longer than 15 seconds or motor may overheat. 
Pause to allow starter motor to cool for at least two 
minutes. Overheating can cause erroneous test 
results, and can cause permanent internal damage 
to starter motor. 


With the starter motor removed from the engine, 
make connections as shown with switch open. To 
perform test, close switch and adjust carbon pile to 
obtain 10.0 volts on voltmeter. 

1, If starter motor does not energize (pinion does not 
shift into cranking position or pinion does not 
rotate), turn switch “OFF” immediately. If test 
electrical connections were made properly, replace 
starter motor. 

2, If starter motor energizes and pinion rotates, check 
current draw on ammeter and pinion speed on 
RPM indicator (while maintaining 10.0 volts on 
voltmeter). Turn switch “OFF” to stop motor 
Compare values to starter specifications. 

A. If current draw and pinion speed are within 

specifications, starter motor is good. 

B. If current draw or pinion speed is outside the 

specifications, replace the starter motor. 


ON-VEHICLE SERVICE 


STARTER MOTOR (VIN P) 
Figures 2 and 3 


E Remove or Disconnect 


eaaone 


‘Negative battery cable at battery. 

Raise vehicle. 

Positive battery cable from starter motor. 

“S” terminal from starter motor. 

Starter motor mounting bolts (2). 

Starter motor, sealer and shim(s) from vehicle. 


FA Install or Connect 


Oe 


NOTICE: See “Notice” 


section. 


on Page 6D2-1 of this 


Position shim(s), starter motor and insert starter 
mounting bolts (2) into engine assembly. 


Dy} Tighten 


@ Starter mounting bolts (2) to 47 N-m (34 
Ib. ft.). 
Sealer to front of starter motor. 


Important 


© Sealer must be applied after the starter motor 
is installed. 


Positive battery cable to starter motor. 


By} Tighten 


© Positive battery cable to starter motor nut to 
10 N-m (14 Ib. ft.). 
“S" terminal to starter motor with washer and nut. 


Tighten 


© “S" terminal nut to 4 N-m (36 Ib. in.). 
Lower vehicle. 
Negative battery cable at battery. 


Tighten 


© Negative battery cable to battery bolt 15 N-m 
(11 1b. in.). 


STARTER MOTOR (VIN J) 
Figure 4 


ce Remove or Disconnect 


he ey 


‘Negative battery cable at battery. 

Plenum. Refer to SECTION 6A2. 

Coil pack. Refer to SECTION 6D4. 

Positive battery cable and starter motor solenoid 
connector from starter. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


CRANKING SYSTEM 6D2-3 


LONG SHIM 


SHORT SHIM 


STARTER MOTOR 


OUTBOARD BOLT 


INBOARD BOLT 


95 7989-60 


Figure 2 - Starter Motor Mounting (VIN P) 


INSERT 0.5mm (0.020 in.) 


WIRE GAGE HERE TO 
CHECK 


6.355-12.7 mm 


|— 76.2 mm (3 in.) —| 
(4-172 in.) 


APPROXIMATE 


SUGGESTED WIRE GAGE 
95 7990-60 


Figure 3 - Flywheel to Pinion Clearance (VINP) 


5, Starter motor to engine block mounting bolts. 
6. Starter motor from vehicle. 


P4 Install or Connect 


NOTICE: See “Notice” on Page 6D2-1 of this 
section. 


1 


Noe 


Starter motor into engine assembly. 


Important 
© Prior to installing the starter motor mounting 
bolts, coat the bolt threads with Loctite 262. 


Starter motor mounting bolts. 


Tighten 


e Starter motor mounting bolts (2) to 52 N-m (38 
Tb. ft.). 


. Positive battery cable to starter motor. 


Tighten 

Positive battery cable to starter motor stud nut 
to 10N-m (14 Ib. ft). 

Starter motor solenoid connector. 

Coil pack. Refer to SECTION 6D4. 

Plenum. Refer to SECTION 6A2 

Negative battery cable at battery. 


Tighten 


@ Negative battery cable to battery bolt 15 N-m 
(11 Ib. in.). 
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STARTER MOTOR 
2] starter MOTOR MOUNTING BOLT 
(3) cruwoer case 
(2) postive sattery stup NUT 
95 7249-6E[5] STARTER MOTOR SOLENOID CONNECTOR 
Figure 4- Starter Motor Mounting (VIN J) 


SPECIFICATIONS 
STARTER MOTOR 
Engine 5.7L (VIN P) 
No Load Test at 10 Volts 
Current Draw ... 45-90 amperes 


2800-5000 RPM 


Pinion Speed .. 
Engine 5.7L (VIN J) 
No Load Test at 10 Volts 


Current Draw . 45-90 amperes 

Pinion Speed 3500-5000 RPM 
FASTENER 
Starter Mounting Bolts 

B.TL(VINP) ....eeeeeeee 47 N-m (85 Ib. ft.) 
Starter Mounting Bolts 

B.TLVIN d) wrecccseseree 52 N-m (38 lb. ft.) 
Positive Battery Cable 

to Starter Stud Nut 10 Nem (14 Ib. ft.) 
Negative Battery Cable to 

Battery Bolt .........2008 15N-m(11 Ib. in.) 
“S” Terminal to “S” 

Terminal Nut 4.N-m (35 1b. in.) 
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SECTION 6D3 
CHARGING SYSTEM 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). 
Refer to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR 
Component and Wiring Location view in SECTION 9J before performing service on or 
around SIR components or wiring. Failure to follow CAUTIONS could result in 
possible air bag deployment, personal injury, or otherwise unneeded SIR system 
repairs. 


CAUTION: Before removing or installing any electrical unit, or when a tool or 
equipment could easily come in contact with “live” exposed electrical terminals, 
disconnect the battery negative cable to help prevent personal injury and/or 
damage to the vehicle or components. Unless instructed otherwise, the ignition 
switch must be in the “OFF” or “LOCK” position. 


NOTICE: 


‘When fasteners are removed, always reinstall them at the same location from which they were 


removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 


CONTENTS 


6D3-1 
6D3-1 


General Description . 
Charging System-Cs . 


Diagnosis 6D3-2 
CS Gener 
On-Vehicle Check . 6D3-2 


6D3-2 
6D3-3 
6D3-3 


CS Generator Assembly Bench Check . 
On-Vehicle Service 
Generator Pulley (VIN P) 
Generator Assembly 
Replacement (VIN P) ..........000e0e 6D3-3 


GENERAL DESCRIPTION 


CHARGING SYSTEM-CS 

The CS-144 type generator assembly uses a 
built-in regulator with fault detection, a delta stator, a 
rectifier bridge, and a rotor with slip rings and brushes. 
‘A conventional flat-type pulley and cooling fan are also 
used, 

‘The generator assembly uses two wire connections 
and a ground path through the mounting bracket for 
operation. The battery positive “BAT” terminal MUST 
be connected to a battery during operation. The second 
required connection is through the charge indicator 
light, to the “L” terminal of the regulator. Both connec- 
tions are necessary to turn the unit “ON” at start-up. 

The “P” terminal is not used. The “I” terminal pro- 
vides an alternate method for turning the generator 


Generator Pulley (VIN J) 
Generator Assembly 
Replacement (VIN J) . 
Unit Repair .. 
Generator Disassembly, Test and 
Reassembly 
Specifications 
Generator . 
Fastener . 
Special Tools . 


“ON” without going through the indicator light and is 
used in parallel with the “L” terminal connection. The 
“S” terminal is used to sense electrical system voltage 
somewhere else on the vehicle for voltage control. 

‘The regulator is temperature compensated and 
limits the system voltage by controlling rotor field cur- 
rent. To control radio noise, the field current is 
switched “ON” and “OFF” at a fixed frequency of about 
400 cycles per second while the field circuit is “ON.” By 
varying the “ON-OFF” time, correct average field cur- 
rent is obtained to provide the proper system voltage. 
At high speeds, the “ON” time may be 10 percent and 
the “OFF” time 90 percent. At low speeds with high 
electrical loads, “ON-OFF” times may be 90 percent 
and 10 percent respectively. 

No periodic maintenance to the generators is 
required. 
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6D3-2 CHARGING SYSTEM 


DIAGNOSIS 


(CS GENERATOR ASSEMBLY ON-VEHICLE 
CHECK 


Tool Required: 
J 39200 Digital Multimeter 
When the CS charging system is operating nor- 


mally, the voltmeter will read between 11 volts and 16 
volts when the engine is running. If the voltmeter oper- 
ates abnormally, or if an undercharged or overcharged 
battery assembly condition occurs, the following proce- 
dure may be used to diagnose the charging system. 
Remember that an undercharged battery assembly is 
often caused by accessories being left on overnight, or 
by a hood or instrument panel compartment lamp that 
stays on. 


Noise from a generator assembly may be caused by 


a loose drive pulley, loose mounting bolts/screws, worn 
or dirty bearings, faulty diode or faulty stator. 


To avoid damage to the electrical equipment, 


always observe the following precautions: 


© Do not reverse connections to generator 
assembly. 

© Do not short across or ground any of the termi- 
nals in charging circuit, except as directed by 
instructions. 

@ NEVER disconnect generator “BAT” terminal 
with generator assembly operating. 

© When connecting charger or booster battery 
assembly to battery assembly, refer to 
SECTION 6D1. 

© In some vehicles, voltmeter may be used 
instead of indicator lamp. In this case, steps 1 
through 4 pertaining to faulty indicator lamp 
operation, should be omitted from trouble- 
shooting procedure. 

‘Trouble in the charging system will show up as one 


or more of the following conditions: 


Faulty voltmeter operation. 

© Undercharged battery assembly, as evidenced 
by slow cranking or dark hydrometer. 

© Overcharged battery assembly, as evidenced by 
spewing of electrolyte from vents or a yellow 
hydrometer. 

To diagnose the CS-144 charging system, use the 


following procedure: 


1. 
2. 


Visually check serpentine drive belt and wiring. 
Battery assembly undercharged or overcharged 
(voltage lower than 11 volts or higher than 16 
volts). 

A. Detach wiring harness connector from genera- 
tor assembly. 

B. With ignition switch “ON” and engine assembly 
not running, connect J 39200 as voltmeter from 
ground to “L” terminal in wiring harness con- 
nector. Connect to “F” or “I” terminal for gage 


equipped vehicles. At least one terminal should 
have battery voltage. 
©. Zero volts indicates open circuit between termi- 
nal and battery assembly. Correct as required. 
D. Reconnect harness connector to generator 
assembly. 


CAUTION: Disconnect battery negative 
cable assembly before installing or 
removing a series-type ammeter at gen- 
erator battery terminal. 


CAUTION: See “Caution” on page 6D3-1 
of this section. 


E. Install ammeter at generator output terminal. 
With load off, install carbon pile load test 
across battery terminals. Start engine assem- 
bly and run at 2500 rpm. Make sure this is 
done at ambient temperature. 

F Measure voltage across battery assembly, 
using J 30200. If voltage is above 16 volts, 
replace or repair generator assembly. 

G. Turn on accessories and load battery assembly 
with carbon pile to obtain maximum generator 
assembly output. Maintain voltage at 13 volts 
or above. Use ammeter to check amperage. 
Compare output to ampere rating in “Specifica- 
tions” at the end of this section. 
¢ If within 15 amps of rated output, genera- 

tor assembly is OK. 
¢ If not within 15 amps of rated output, 
repair or replace generator assembly. 


(CS GENERATOR ASSEMBLY BENCH CHECK 
Figure 1 


‘Tool Required: 
J 39200 Digital Multimeter 
‘The following bench check may be used to simulate 
operation on a vehicle. Use the bench check to verify 
operation of a CS-144 generator assembly that has 
been repaired. 

1. Mount generator assembly in suitable test stand 
according to test stand manufacturer’s instruc- 
tions. Test stand must be capable of driving genera- 
tor assembly at 6500 rpm. 

2. Make connections as shown in Figure 1. Be sure 
carbon pile is turned off. Ground polarity of genera- 
tor assembly and battery assembly must be same. 
Battery assembly must be fully charged. Use a 
30-500 ohm resistor between battery assembly and 
“L? terminal of generator assembly. 

3. Slowly increase generator assembly speed and 
observe voltage using J 39200. 
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A. CARBON PILE 
B VOLTMETER 

€ RESISTOR (30-5000) 

D AMMETER 

E CONNECTOR RESISTOR TO “'L” TERMINAL 
5 GENERATOR ASSEMBLY 

6 BATTERY ASSEMBLY, STORAGE 


°8001-603.0-A" 


Figure 1 - Generator Assembly Bench Check 


Important 


© The battery assembly must be fully charged 
when making this test. 

© The engine must be run at 2500 rpm and at 
ambient temperature. 


4. If voltage is uncontrolled and increases above 16 
volts, repair or replace generator assembly. 

5. Ifvoltage is below 16 volts, increase speed and con- 
nect and adjust carbon pile to obtain maximum 
amperage output. Maintain voltage above 13 volts. 

6. Use ammeter to check amperage. If output is 
within 15 amps of rated output, generator assem- 
bly is good. 

7. If output is not within 15 amps of rated output, 
repair or replace generator assembly. 


ON-VEHICLE SERVICE 


‘The generator assembly does not require periodic 
lubrication. The rotor shaft is mounted on ball bearings 
at the drive end and at the slip ring end. Each contains 
a permanent grease supply. At periodic intervals, check 
mounting bolts for tightness. 
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GENERATOR PULLEY (VIN P) 


Remove or Disconnect 
1. Air intake duct. 
2. Release belt tension and remove serpentine belt. 


3. Generator shaft nut, washer, generator pulley and 
fan. Hold shaft with hex wrench in end while 
removing nut. 


Install or Connect 


NOTICE: See “Notice” on Page 6D3-1 of this 
section. 
1. Fan, generator pulley, washer and shaft nut. 


a Tighten 
© Generator shaft nut to 100 Nem (74 Ib. ft.). 
2. Serpentine belt. 


3. Air intake duct. 


GENERATOR ASSEMBLY REPLACEMENT 
(VIN P) 


Figure 2 


CAUTION: Failing to disconnect the bat- 
tery negative cable may result in an 
injury. If a tool is shorted at the generator 
output lead, the tool will heat enough to 
cause a skin burn. 


Remove or Disconnect 


1. Battery negative cable at battery. 

2. Air intake duct. 

3. Regulator connector and battery-to-generator ter- 
minal from back of generator. Refer to SECTION 
6D5. 

4. Serpentine belt by releasing belt tension. Refer to 
SECTION 6A1A. 

5. Generator rear mounting bolt, nut and generator 
rear mounting bracket. 

6. Generator upper mounting bolts (two) and genera- 
tor upper mounting bracket. 

7. Generator lower mounting bolts (two) and genera- 
tor lower mounting bracket. 

8. Generator from vehicle. 


x} Install or Connect 


NOTICE: See “Notice” on Page 6D3-1 of this 

section. 

Position generator onto vehicle. 

2. Generator lower mounting bolts (two) and genera- 
tor lower mounting bracket. DO NOT tighten at 
this time. 
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GENERATOR 


GENERATOR MOUNTING BRACE 


BOLT - TIGHTEN TO 47 N-m (35 Ib. ft.) 
(TIGHTEN FIRST) 


GENERATOR, A/C COMPRESSOR AND 
POWER STEERING PUMP BRACKET 


BOLT- TIGHTEN TO 50 Nm (37 Ib. ft.) 


BOLT - TIGHTEN TO 50 N-m (37 Ib. ft.) 


BOLT - TIGHTEN TO 47 Nem (35 Ib. ft 
fighrawtecowoy ‘ ur: 


BOLT -TIGHTEN TO 47 Nm (35. 
Riehren tuo) 7“ a 


GENERATOR REAR BRACE 95 7991-60 


NUT - TIGHTEN TO 33 N-m (24 Ib. #t.) 


Figure 2 Generator Mounting (VIN P) 


Al ighten 


3. Generator upper mounting bolts (two) and genera- 
tor upper mounting bracket. DO NOT tighten at 


this time. 
4, Generator rear mounting bolt and generator rear ¢ Battery-to-generator_ terminal (“BAT” termi- 
mounting bracket. nal) nut to 8 Nem (70 Ib. in.). DO NOT over 


tighten. 
7. Air intake duct. 
8 Battery negative cable at battery. 


Ql tighten 


© Generator lower mounting bolts to 50 Nem (37 


ibe: Bl Tighten 


© Generator upper mounting bolts to 50 Nem (87 
eae ba ea ae a eae iad © Battery cable-to-battery bolt to 15 Nem (11 Ib. 
z ft). 


Generator rear mounting bolt to 23 Nem (17 Ib. 
ft). 
«Generator rear mounting nut 1 33 Nem (24 1b, GENERATOR PULLEY (VIN 4) 
ft.). * 
5. Serpentine belt. | Remove or Disconnect 
6. Regulator connector and battery-to-generator ter- 1. Air intake duct. 
minal (“BAT” terminal) to back of generator. 2. Loosen water pump pulley bolts. 
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3. Water pump pulley by releasing belt tension and 
removing water pump pulley bolts. 

4, Generator shaft nut, washer, generator pulley and 
fan. Hold shaft with hex wrench in end while 
removing nut. 


bd Install or Connect 


NOTICE: See “Notice” on Page 6D3-1 of this 
section. 


1. Fan, generator pulley, washer and shaft nut. 


BY} Tighten 


© Generator shaft nut to 100 Nem (74 Ib. ft). 

2. Water pump pulley by releasing belt tension and 
positioning pulley onto water pump flange. Install 
pulley bolts. 


Tighten 
© Water pump pulley bolts to 10 Nem (89 Ib. in.). 


3, Serpentine belt. 
4. Air intake duct 


GENERATOR ASSEMBLY REPLACEMENT 
(VIN J) 


Figure 3 


CAUTION: Failing to disconnect the bat- 
tery negative cable may result in an 
injury. If a tool is shorted at the generator 
output lead, the tool will heat enough to 
cause a skin burn. 


Remove or Disconnect 


T_ Battery negative cable at battery. 

2. Air intake duct. 

3. Throttle body extension 

4, Serpentine drive belt. Refer to SECTION 6A for 
removal procedure. 

5. Generator lower mounting bolt (note length). 

6. Generator lower support bracket bolts (note 
length). 

7. Upper support bolts (note length) and shield. 

8. Rear support brace. 

9. Oil sender electrical connection and sender. 

10. Regulator connector and battery-to-generator ter- 
minal. Refer to SECTION 6D5. 

11. Generator. 


Install or Connect 


NOTICE: See “Notice” on Page 6D3-1 of this 
section. 


GENERATOR UPPER SUPPORT BRACKET 
GENERATOR 
GENERATOR LOWER SUPPORT BRACKET 
(GENERATOR LOWER MOUNTING BOLT 
GENERATOR LOWER SUPPORT BRACKET BOLT 
(GENERATOR UPPER SUPPORT BRACKET BOLT 
95 7252-6E 
Figure 3 - Generator Mounting (VIN J) 


Regulator connector and battery-to-generator ter- 
minal (“BAT” terminal) and position generator into 
vehicle. 


al Tighten 


© Battery-to-generator terminal (“BAT” termi- 
nal) nut to 8 Nem (70 Ib. in.). DO NOT over 
tighten. 

Oil sender and electrical connection 

Apply Loctite® 565 to all generator mounting bolt 

threads 

Rear support brace and bolt. 


Tighten 

© Rear support bolt to 23 Nem (17 Ib. ft.). 

Upper support bracket and bolts. 

Lower support bracket, spacer, support bolts and 
mounting bolt. 


al Tighten 


© Upper support and lower mounting bolts to 52 
Nem (38 Ib. ft.). 

© Lower support bracket bolts to 26 Nem (19 lb. 
ft) 
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7. Serpentine drive belt. Refer to SECTION 6A for 
installation procedure. 
8, ‘Throttle body extension. 


Al Tighten 


© Throttle body extension bolts to 6 Nem (63 Ib 
in.) 
9. Air intake duet. 
10. Battery negative cable at battery. 


Tighten 
© Battery cable-to-battery bolt to 15 Nem (11 Ib. 
ft.). 


UNIT REPAIR 


GENERATOR DISASSEMBLY, TEST AND 
REASSEMBLY 


Figures 4 through 12 
3) Disassemble 


1. Make scribe marks on slip ring end frame (43) and 
drive end frame (59) to ease reassembly. 

2. Through-bolts/screws (26) and separate slip ring 
end frame (43) and drive end frame (59). 

3. End frame bearing (28) from rotor shaft. 


Measure 


Rotor (31) for grounds, opens and shorts 
(Figure 5). 


Important 

© ‘Test should be performed at approximately 
21°C (70°F). A different temperature may 
result in an inaccurate ohmmeter readings. 

A. Connect ohmmeter to slip ring and clean 
metal grounding surface on frame of 
rotor (31) to check for grounds. 
© Ohmmeter should read infinity 

(open). If not, replace rotor (31). 

B. Connect ohmmeter to both slip rings to 
check for shorts and opens. 
¢ Ohmmeter should read 1.7 to 2.1 

ohms. If not, replace rotor (31). 


4. Nuts (35). 
5. Stator (36) from slip ring end frame (43). 


Measure 
Stator (36) for grounds (Figure 7). 


A. Connect ohmmeter to stator terminal and 
to clean metal ground on laminations. 


"" TERMINALS 
26 THROUGH-BOLT/SCREW, GENERATOR 
27 TERMINAL, GENERATOR BATTERY 


Figure 4 - Generator Through-Bolt/Screw Location 


¢ 
Ss 


A OHMMETER CHECK FOR GROUNDS 
B OHMMETER CHECK FOR SHORTS AND OPENS 
C RING, SLIP 
D RING, SLIP 

31 ROTOR, GENERATOR 


Figure 5 Testing Generator Rotor 
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BOLT/SCREW, REGULATOR ATTACHING 


REGULATOR, GENERATOR VOLTAGE 
Se pete A OHMMETER CHECK FOR GROUNDS, 


NUT, STATOR LEAD ATTACHING B TERMINAL, GENERATOR STATOR 
STATOR, GENERATOR, © LAMINATIONS 

z 36 STATOR, GENERATOR 
BOLT/SCREW, GENERATOR BRUSH HOLDER 


Pcs005-603-0-A 
Figure 6 - Generator Slip Ring End Frame View Figure 7 - Testing Generator Stator 


B. If ohmmeter reading is low, replace stator 
(36). Stator (36) cannot be checked for 
opens and shorts with ohmmeter. 

6. Unsolder connections at connector strap (38) and 

brush holder (34) to voltage regulator (33) 
7. Bolt/screw (32) and bolt/screw (57). 
8. Voltage regulator (33) and brush holder (34) with 
dust shield (60) from slip ring end frame (43). 
© Tap plastic retaining pin from dust shield 
retaining clip. Be sure to keep pin for reas- 
sembly. 
9. Brushes (41) and dust shield (60) from brush 
holder (34). 


Clean 
Brushes (41) with soft, dry cloth. 


CONNECTION, SOLDERED 
CONNECTION, SOLDERED 


‘STRAP, REGULATOR ATTACHING 
Measure SOLT/SCREW, REGULATOR ATTACHING 
i ‘i inuity (Fi REGULATOR, GENERATOR VOLTAGE 
© Rectifier bridge (53) for continuity (Figure 9) HOLDER, GENCRATOR BRUSH 
A. Connect ohmmeter to grounded heat sink STRAP, REGULATOR CONNECTOR: 


and flat metal clip at rectifier bridge (53). 


B. Reverse leads. One reading should be 
high (open) and one low (continuity). If 
both readings are the same, replace recti- 
fier bridge (53). 


Figure 8 - Removing Generator Voltage Regulator and 
Generator Brush Holder 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


6D3-8 CHARGING SYSTEM 


C. Repeat test between grounded heat sink 
and clips at two other bridge terminals, 
D, Repeat test between insulated heat sink 
and at bridge terminals, 
10. Capacitor (39) and rectifier bridge (53). 
11, Washers (55) and bolts/screws (56 and 58). 
12. Bearing (28) from slip ring end frame (43) by 
pushing through to inside. 
13. Nut (49), using hex wrench to hold rotor shaft. 
14, Washer (47), pulley (48), fan collar (46), fan (45) 
and outside collar (50), 
15. Rotor (31) from drive end frame (59). 
16. Inside collar (52) from rotor (31). 


Assemble 
NOTICE: See “Notice” on page 6D3-1 of this 
section. 


1. Inside collar (52) onto rotor (31). 
2. Rotor (31) to drive end frame (59). 


A OHMMETER 
B SINK, GROUNDED HEAT 3. Outside collar (50), fan (45), fan collar (46), pulley 


SINK, INSULATED HEAT 
See EAT sciioe (48) and washer (47) onto rotor shaft. 
39 CAPACITOR, GENERATOR 4. Nut (49). 


C0008-603-0-RP Al Tighten 
Figure 9 - Testing Generator Rectifier Bridge © Nut (49) to 100 Nem (75 Ib. ft.). 


63. BRIDGE, GENERATOR RECTIFIER, 


FAN, GENERATOR 50 COLLAR, GENERATOR ROTOR DRIVE END BEARING OUTSIDE 
COLLAR, GENERATOR ROTOR DRIVE END FAN 52 COLLAR, GENERATOR ROTOR DRIVE END BEARING INSIDE 
WASHER, GENERATOR ROTOR SHAFT DRIVE END 59 FRAME, GENERATOR ROTOR DRIVE END BEARING 

PULLEY, GENERATOR: 

NUT, GENERATOR ROTOR SHAFT DRIVE END, 

100 Nem (75 LB. FT.) 


Figure 10 - Generator Rotor Drive End Bearing 
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CLIPS, SOLDER 

STRAP, GENERATOR CAPACITOR 

METAL SIDE 

INSULATED SIDE 

PIN, PLASTIC RETAINING 

CLIP, DUST SHIELD RETAINING 

BEARING, GENERATOR ROTOR SLIP RING END FRAME 
BOLT/SCREW, REGULATOR ATTACHING 
REGULATOR, GENERATOR VOLTAGE 
HOLDER, GENERATOR BRUSH 

NUT, STATOR LEAD ATTACHING 

STRAP, REGULATOR CONNECTOR 
‘CAPACITOR, GENERATOR 

PIN, BRUSH RETAINING 

BRUSH, GENERATOR 

FRAME, GENERATOR SLIP RING END 

BRIDGE, GENERATOR RECTIFIER 

NUT, GENERATOR BATTERY TERMINAL, 
WASHER, GENERATOR RECTIFIER BRIDGE 
BOLT/SCREW, GENERATOR RECTIFIER BRIDGE 
BOLTISCREW, GENERATOR BRUSH HOLDER 
BOLT/SCREW, GENERATOR CAPACITOPVRECTIFIER 
BRIDGE 

INSULATED ATTACHING 

SHIELD, OUST 


Pcyooens.e-ne 
Figure 11 - Generator Slip Ring End Frame Components 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


6D3-" 


10 CHARGING SYSTEM 


34 HOLDER, GENERATOR BRUSH 
40 PIN, BRUSH RETAINING 

41. BRUSH, GENERATOR: 

60 SHIELD, DUST 


Figure 12 - Generator Brushes Retained in Generator Brush Holder 


5. Bearing (28) into slip ring end frame (43) from out- 
side, until flush with outside shoulder of slip ring 
end frame (43). 

6. Slip ring end frame electrical components. 


Important 


vamp 


Installation of the slip ring end frame electrical 
components must be done in the following 
order to insure proper operation of the unit. 
Assembly in any other manner will result in 
either no output from generator assembly or a 


direct internal ground in the generator 
assembly. 

. Rectifier bridge (53). 

. Capacitor (39). 

. Washers (55). 


. Bolts/screws (56 and 58). 


Important 

© = The capacitor (39) has an insulator mate- 
rial on one side which must rest against the 
drive end frame (59) (ground). 

The capacitor/rectifier bridge insulated 
attaching bolt/screw (58) must be installed 
in the proper hole, attaching the capacitor 


strap and rectifier bridge (53) to the slip 
ring end frame (43). 


. Brushes (41) into brush holder (34) with 


retaining pin (40). 

Dust shield (60) onto brush holder (34). 
Voltage regulator (33), and brush holder (34) 
with dust shield (60), brushes (41) and retain- 
ing pin (40) installed into slip ring end frame 
(43), 


Important 


© The metal side of the capacitor strap must 
be against the regulator connection. 


. Tap plastic retaining pin on dust shield (60) 


into retaining clip. 

© Be sure brush retaining pin (40) goes 
through access hole to outside of slip ring 
end frame (43) for removal after generator 
is assembled. 

Bolt/screw (32) and bolt/screw (57). 

Connector strap (38) to voltage regulator solder 

clip, and brush holder connection to other volt- 

age regulator solder clip. 

© Crimp and solder voltage regulator solder 
dlp connections. 
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NOTICE: Avoid excessive heat when soldering 


(59), noting scribe marks. 


connections, as this can cause voltage regulator N. Slip ring end bearing outer race into bearing 
damage. well in slip ring end frame casting. 
K. Stator (36), placing stator terminals over recti- O. Through-bolts/screws (26). 
fier bridge terminals. P. Remove retaining pin (40) to release brushes 
L. Nuts (35). (41) against slip rings. 
M. Slip ring end frame (43) and drive end frame 
SPECIFICATIONS 
GENERATOR 
‘Type ......- 2 
Rated Output 
Rotor Field . 
FASTENER 
Lower Mounting Bolts (VIN P) . - 50 Nem (37 Ib. ft.) 
Upper pocniag eee (VIN P) 50 Nem (37 Ib. ft.) 
Rear Mounting Bolt (VIN P) . 13 Nem (17 Ib. 
Rear Mounting Nut (VIN P: 33 Nem (24 Ib. 


Lower Mounting Bolt (VINJ) ... 
Upper Support Bracket Bolts (VIN J} 
Lower Support Bracket Bolt (VIN J) 
Battery-to-Generator (“BAT” Termini 


Throttle Body Extension Bolts (VIN J) 
Rear Support Bolt (VIN J) . 
Generator Shaft Nut .... 
Negative Battery Cable B 


52 Nem (38 Ib. ft.) 
52 Nem (38 lb. ft.) 


SPECIAL TOOLS 


J39200 


1 DIGITAL MULTIMETER 
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SECTION 6D4 
IGNITION SYSTEM 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they 
were removed. If a fastener needs to be replaced, use the correct part number fastener for that 
application. If the correct part number fastener is not available, a fastener of equal size and strength 
(or stronger) may be used. Fasteners that are not reused, and those requiring thread-locking 
compound will be called out. The correct torque value must be used when installing fasteners that 
require it. If the above conditions are not followed, parts or system damage could result. 


CONTENTS 


General Description 6D4-1 
Distributor Ignition System (VIN P) 604-1 
Electronic Ignition System (VIN J) . 6D4-2 
Knock Sensor System 604-2 
Ignition Timing 604-2 
Secondary Wiring . 604-2 
Spark Plugs 604-3 

Diagnosis 6D4-3 
Ignition System . 604-3 
Spark Plug Wires 6D4-3 
Spark Plugs ... 604-3 

On-Vehicle Service 604-4 
Service Precautions . 604-4 
Service Precautions (VIN J) . 6D4-4 
Distributor (VIN P) 6D4-5 


GENERAL DESCRIPTION 


The ignition system controls fuel combustion by 
providing a spark to ignite the compressed air/fuel 
mixture at the correct time. To provide improved 
engine performance, fuel economy, and control of 
exhaust emissions, the ECM controls distributor spark 
advance (timing) with an ignition control circuit 
system. 


DISTRIBUTOR IGNITION SYSTEM (VIN P) 
Figures 1 and2 


The distributor ignition system consists of a 
distributor, control circuits for ignition timing in the 
Engine Control Module (ECM), an ignition coil/and 
ignition coil module, primary and secondary wiring, 
and spark plugs. All ignition timing is controlled by 
the ECM; there is no “bypass” mode built into the 
ignition coil module as in other ignition systems. 

‘The distributor is mounted directly to the 
camshaft next to the water pump. It directs the spark 
from the ignition coil to the proper spark plug 
secondary wire through a rotor. The secondary output 
connectors in the distributor cap are each connected to 
an individual spark plug. 


Ignition Coil (VINP) ... 6D4-5 
Ignition Coil Module (VIN P) 6D4-7 
Crankshaft Sensor (VINJ) .. 6D4-7 
Ignition Module (VIN J) 6D4-7 
Ignition Coil Pack (VIN J) . 6D4-7 
Direct Ignition Housing (VIN J) 6D4-8 
Ignition Timing ... 6D4-10 
Spark Plug Wire Replacement 6D4-10 
Spark Plug Replacement . 6D4-10 
Specifications ....... 6D4-10 
Ignition System (VIN P) 6D4-10 
Ignition System (VIN J) 6D4-10 
Spark Plugs . 6D4-10 
Battery .. 6D4-10 


‘The connectors in the cap are arranged for convenience 
in routing spark plug leads. The corresponding 
cylinder number is molded into the distributor cap 
next to each output connector. 

The distributor also contains a signal disk and two 
optical camshaft position sensors that provide signals 
to the ECM for timing control. One sensor senses 360 
equally-spaced slots in the signal disk to provide 720 
signals per camshaft revolution for high-resolution 
timing control. The other optical sensor senses 8 disk 
slots of variable length, providing a low-resolution 
signal that tells the ECM which spark plug is being 
fired. Power for the optical sensors, a system ground, 
and the two sensors signals are transferred between 
the ECM and the distributor through a shielded 
harness connected to the 4-terminal connector on the 
distributor. 

The distributor ignition system supplies two 
timing inputs to the ECM, a high resolution signal 
(360 pulses per one camshaft revolution) and a low 
resolution signal (8 pulses per one camshaft 
revolution). The ECM can determine if one of the 
timing inputs is not being received by comparing the 
two inputs. If the ECM detects one timing pulse 
without detecting the other timing pulse, DTC 16 will 
set. 
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The reference signals toggle between 0 and 5 volts 
as the camshaft turns. Therefore, an open, a short to 
voltage, a short to ground, or a defective sensor inside 
the distributor can prevent. the voltage from pulsing at 
the ECM. 

The ignition coil/ignition coil module provides 
spark to the distributor, timed by signals from the 
ECM Power (B+) for the ignition coil primary circuit 
and ignition coil module is supplied by the ignition 
switch. The ECM combines the camshaft position 
information supplied by the distributor with other 
system parameters and calculates the required spark 
advance and coil dwell. The ECM signals the ignition 
coil module, which turns “ON” the primary current to 
the ignition coil by grounding the primary circuit, and 
then turns it “OFF” by removing the ground. When 
the primary current flow stops, high voltage induced 
in the ignition coil secondary winding becomes the 
spark voltage for the spark plug. The spark voltage is 
delivered to the distributor through the coil output 
(secondary) wire, and then directed to the proper spark 
plug connector by the distributor rotor. 


ELECTRONIC IGNITION SYSTEM (VIN J) 


The Electronic Ignition (El) system uses a “waste 
spark” method of spark distribution. Each cylinder is 
paired with its opposing cylinder in the firing order, so 
that one cylinder on compression fires simultaneously 
with its opposing cylinder on exhaust. Since the 
cylinder on exhaust requires very little of the 
available voltage to fire its plug, most of the voltage is 
used to fire the cylinder on compression. The process 
reverses when the cylinders reverse roles. There are 
four coils for the electronic ignition. 

Components of the EI include a coil pack, 
electronic ignition control module, camshaft sensor, 
crankshaft reluctor ring, crankshaft sensor and the 
ECM. The coil pack on the EI consists of four separate, 
interchangeable, ignition coils. Four coils are used 
and each coil fires two cylinders. The electronic 
ignition control module is located under the plenum 
and is connected to the ECM. The electronic ignition 
control module controls the primary circuit to the coils, 
turning them “ON” and “OFF.” It also controls spark 
timing below 400 RPM. If the ECM bypass circuit 
becomes open or grounded see SECTION 6E3-C4. 

The crankshaft sensor inserts through the right 
side of the crankcase at mid engine, in proximity to the 
crankshaft reluctor ring. Notches in the crankshaft 
reluctor ring trigger the magnetic pickup sensor to 
provide timing information to the ECM. The camshaft 
sensor provides a cam signal to identify correct firing 
sequence, and the crankshaft sensor signals to trigger 
each coil at the proper time. 

The ECM controls timing using crankshaft 
position, engine load, engine temperature, intake air 
temperature and atmospheric pressure. 


KNOCK SENSOR SYSTEM 


Knock Sensor (KS) system retards the spark 
advance when detonation occurs. 

Further KS system information is found in 
SECTION 6E3-C5. 


IGNITION TIMING 


The base timing is preset when the engine is 
manufactured, no adjustment is possible. Timing 
advance and retard are accomplished through the 
ECM with ignition control and knock sensor system. 


SECONDARY WIRING 


The spark plug wiring used with both ignition 
systems is a carbon impregnated cord conductor, 
encased in an 8 mm (5/16”) diameter silicone rubber 
jacket. 


CONNECTOR (CYLINDER 1) 
CONNECTOR (CYLINDER 2) 
CONNECTOR (CYLINDER 3) 
CONNECTOR (CYLINDER 4) 
CONNECTOR (CYLINDER 5) 
CONNECTOR (CYLINDER 6) 
CONNECTOR (CYLINDER 7) 
CONNECTOR (CYLINDER 8) 
DISTRIBUTOR 

MOUNTING HOLES (3 PLACES) 
‘SECONDARY TO IGNITION COIL CONNECTOR 
4-PIN CONNECTOR (TO ECM) 


MS 13577-604 
Figure 1 - Distributor (VIN P) 
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The silicone jacket withstands very high temperatures 
and also provides an excellent insulator for the high 
voltage of the system. Silicone spark plug boots form a 
tight seal to the spark plugs. The boot should be 
twisted 4 turn while removing. DO NOT pull on the 
wire to remove it from a spark plug. Pull on the boot, 
or use a tool designed for this purpose. Care should 
also be exercised when connecting a timing light or 
other pick-up equipment. Do not force anything 
between the boot and wiring, or through the silicone 
jacket. Connections should be made in parallel using 
an adapter. 


SPARK PLUGS 


Resistor type, flat seat spark plugs and gaskets are 
used on both engines. Refer to “Maintenance Items” in 
SECTION OB for spark plug type. 

Normal service is a mixture of idling, slow speed 
and highway speed driving. Spark plugs are protected 
by an insulation boot made of a special heat-resistant 
material, which covers the spark plug terminal and 
extends downward over the insulator portion of the 
plug. These boots prevent cross fire, which causes 
engine misfiring. The corona is a steady blue light 
appearing around the insulator just above the shell 
crimp. The corona is sometimes mistaken for cross fire 
or a shorted insulator, however it has no affect on 
ignition performance. Usually it can be detected only 
in darkness. This discharge may repel dust particles, 
leaving a clear ring on the insulator just above the 
shell. This ring is sometimes mistakenly regarded as 
evidence that combustion gases have blown out 
between shell and insulator. 


DIAGNOSIS 
IGNITION SYSTEM 


Diagnosis for the ignition system is in SECTION 
6E3-C4 (VIN P or VIN J). Refer to SECTION 84-20 
and 22 for electrical schematic. 


SPARK PLUG WIRES 


Spark plug wires can be checked by connecting an 
ohm meter to the ends of each wire in question. If the 
meter reads over 30,000 ohms, replace wire(s). 


SPARK PLUGS 


Worn or dirty plugs may give satisfactory 
operation at idling speed, but frequently fail at higher 
rpm. Faulty plugs may cause poor fuel economy, 
power loss, loss of speed, hard starting and generally 
poor engine performance. 

Spark plugs may fail due to carbon fouling, 
excessive gap or a broken insulator. 


IGNITION COIL MODULE 
A] TERMINAL “A” (TO IGNITION COIL B+) 

[E) Termunat “B* (To ecm) 

([] TeRminat “c” (To ENGINE GROUND) 

[BD] TERMINAL “D” (TO IGNITION COIL) 

IGNITION COM. 

[E] seconpary To DistRIBUTOR CONNECTOR 
F] TERMINAL “B” (TO MODULE TERMINAL “A”) 
G] TERMINAL “A“(TO MODULE TERMINAL “D") 

[H] TERMINAL “8”(TO COIL FUSEAGN B+) 


JT] TERMINAL “A7(TO TACH FILTER) 


MOUNTING SCREW (2 PLACES) 
TIGHTEN TO 1.7 N-m (14 Ib. in.) 


[Eq sracker 


Figure 2 - Ignition Coil and Ignition Coil Module 
(VIN P) 

Fouled plugs may be indicated by black carbon 
deposits. The black deposits are usually the result of 
slow-speed driving and short runs, where sufficient 
engine operating temperature is seldom reached. 
Worn pistons, rings, valve guides, faulty ignition, 
over-rich air/fuel mixture, and spark plugs which are 
too cold, will also result in carbon deposits. 

Excessive gap wear, on plugs of low mileage, 
usually indicates the engine is operating at high 
speeds, or loads that are consistently greater than 
normal, or wear may also be the result of plug over- 
heating, caused by combustion gases leaking past the 
threads due to insufficient tightening of the spark 
plug. An excessively lean air fuel mixture will also 
result in accelerated electrode wear. 

Broken insulators are usually the result of 
improper installation, or carelessness when re- 
gapping the plug. Broken upper insulators usually 
result from a poor fitting wrench, or an outside blow. 
‘The cracked insulator may not show up right away, 
but will as soon as oil or moisture penetrates it. 
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6D4-4 IGNITION SYSTEM 


The crack can sometimes occur just below the crimped 
part of the shell and may not be visible. 


Broken lower insulators usually result from 


carelessness when re-gapping the spark plug and 
generally are visible. When re-gapping a spark plug, 
always make the gap adjustment by bending the 
ground (side) electrode. This type of break may also 
result from the plug operating too “hot,” which may 
happen in periods of high-speed operation or under 


heavy loads. 


Spark plugs with broken insulators 


shouid always be replaced. 


ON-VEHICLE SERVICE 


SERVICE PRECAUTIONS (VIN P) 


When disconnecting connectors, do not use a 
screwdriver or tool to release the locking tab, as it 
may break. 

No periodic lubrication is required. 

The tachometer (tach) terminal is next to the 
ignition switch (B+) connector on the ignition coil. 
Refer to Figure 2. 


NOTICE: ‘The tachometer terminal must never 
be allowed to touch ground, as damage to the 
module and/or ignition coil can result. 


[ED cootant pune sHarr 
[2] oriven Gear SHAFT 
[7] pune 

BB) casket 


Dwell adjustment is controlled by the ECM and 
cannot be adjusted. 

The material used to construct spark plug wires is 
very soft. This wire will withstand more heat and 
carry a higher voltage, but chaffing and cutting 
become easier. The spark plug wires must be 
routed correctly to prevent chaffing or cutting. See 
“Spark Plug Wire Replacement” in this section, for 
routing. When removing a spark plug wire from a 
spark plug, twist the boot on the spark plug 4 turn 
while pulling on the boot. 


SERVICE PRECAUTIONS (VIN J) 


NOTICE: The tachometer terminal must never be 
allowed to touch ground, as damage to the module 
and/or ignition coil can result. 


When making compression checks, remove “INJ 1” 
fuse from fuse block. This will disable the ignition 
system, 


Dwell adjustment is controlled by the module, and 


cannot be adjusted. 


The material used to construct spark plug wires is 


very soft. This wire will withstand more heat and 
carry @ higher voltage, but chaffing and cutting 
become easier. The spark plug wires must be 


routed correctly to prevent chaffing or cutting. 


[39] COUPLING 


[a] sour 
Bout 


Ms 1203-604 


Figure 3- Coolant Pump- VINP 
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See “Spark Plug Wire Replacement” in this 
section, for routing. When removing a spark plug 
wire from a spark plug, twist the boot on the spark 
plug 4 turn while pulling on the boot. 


DISTRIBUTOR (VIN P) 
Figures 3 through 5 


Remove or Disconnect 


T, Negative battery cable at battery. 

2. Intake Air Temperature (IAT) sensor harness 
connector. 

3. Air intake duct. 

4, Serpentine drive belt. Refer to SECTION 6B. 

5. Drain engine coolant from engine. Refer to 
SECTION 6B. Use suitable container to hold 
coolant. 

6. Coolant pump assembly hoses (3). 

7. Engine coolant temperature sensor connector. 
8. Coolant pump assembly (Figure 3). Refer to 
SECTION 6B for complete removal procedures. 

9. Crankshaft torsional damper (Figure 4). Refer to 
SECTION 6A1A for complete removal procedures. 

10. Belt tensioner. 

11. Spark plug (secondary) cables from distributor. 
Twist a boot 4 turn before removing and pull only 
on the boot to remove wire from distributor. 

12, Four-terminal ECM connector from distributor. 

13. Distributor mounting bolts (3) (Figure 5). Pull 
distributor forward until drive shaft disengages 
from engine. Mark the top surface of the shaft to 
denote location during reassembly. 


b4 Install or Connect 


NOTICE: See “NOTICE” on Page 6D4-1 of this 
section. 


1. Distributor shaft into distributor, if removed. 
Turn the shaft until the mark is on top. 
2. Distributor and shaft assembly into engine. 


Tighten 


Distributor bolts (3) to 11 N-m (6 Ib. ft.). 

Four-terminal ECM connector to distributor. 

Spark plug cables to distributor. 

Belt tensioner. 

Crankshaft torsional damper to engine. Refer to 

SECTION 6A1A. 

Coolant pump assembly to engine. 

SECTION 6B. 

. Engine coolant temperature sensor connector. 

9. Coolant pump assembly hoses (3) to engine. Refer 
to SECTION 6B. 

10. Engine coolant. Refer to SECTION 6B. 

11, Serpentine drive belt. Refer to SECTION 6B. 

12, Air intake duct. 


gone 


a 


Refer to 


IGNITION SYSTEM 6D4-5 


sour 


2 


CRANKSHAFT 
TORSIONAL DAMPER 


MOUNTING BOLT [@ ] DISTRIBUTOR CAP 

[EJ oistreuton [J ATTACHING scrEW 

3] DRIVESHAFT nag-isnosabe. 
Figure 5 - Distributor - VIN P 


18. Intake Air Temperature (LAT) sensor connector. 
14. Negative battery cable at battery. 


Tighten 

© Battery cable to battery bolt to 15 N-m (11 Ib. 
ft.). 

IGNITION COIL (VIN P) 


| Remove or Disconnect 

‘Negative battery cable at battery. 

2. Four-terminal connector at ignition coil module, 
3. Secondary ignition coil wire. 

4. Ignition coil connectors. 
5 
6 


Bolt and stud retaining bracket. 
Ignition coil module/ignition coil and bracket. 
© Do not wipe silicone grease from back of 
bracket. 
7. Ignition coil from bracket. Drill out rivets. 
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6D4-6 IGNITION SYSTEM 


IGNITION COM MODULE 


IGNITION COIL 


SECONDARY IGNITION COIL WIRE 


T] CRANKSHAFT SENSOR 
[2] RiHT ENGINE MOUNTING BRACKET 


T] owean 


2] ENGINE BLOCK 


98 6394-66 
Figure 7 - Crankshaft Sensor Location - VINJ 


eons 


BRACKET 


BOLT 


stud 


MS 1233-604 


Install or Connect 


NOTICE: See “NOTICE” on Page 6D4-1 of this 
section. 


NOTICE: Ifa new bracket is installed, a package 
of silicone grease for cooling is provided. Spread 
grease on metal face of bracket before installation. 


Ignition coil to bracket using bolts and nuts 
provided with coil. 


Tighten 


@ Bolts to 2.8 N-m (25 lb. in.). 
Bracket with bolt and stud. 


Tighten 


© Bolt and stud to 25 N-m (18 Ib. ft.). 
Ignition coil connectors. 

Secondary ignition coil wire 

Four-terminal connector at ignition coil module. 
Negative battery cable at battery. 


Tighten 
@ Battery cable bolt to 15 N-m (11 Ib. ft.). 
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IGNITION SYSTEM 6D4-7 


IGNITION COIL MODULE (VIN P) 
Figures 2 and6 


Remove or Disconnect 

T, Negative battery cable. 

2. Four-terminal ECM connector at ignition coil 
module. 

3. Two attaching screws. 


bd Install or Connect 


NOTICE: See “NOTICE” on Page 6D4-1 of this 
section. 


1. A package of silicone grease is included with new 
module. Spread the grease on metal face of the 
module and on the mounting bracket where the 
module seats. This grease is necessary for module 
cooling. 

2, Module attaching screws. 


Tighten 
‘Screws to 1.7 N-m (14 Ib. ft.). 


3. Four pin connector to ignition coil module. 
4. Negative battery cable at battery. 


al Tighten 
© Battery cable bolt to 15 N-m (11 Ib. ft.). 


CRANKSHAFT SENSOR (VIN J) 
Figure 7 


Remove or Disconnect 


"Negative battery cable at battery. 
Raise vehicle. 

Crankshaft sensor electrical connector. 
Crankshaft sensor mounting bolt. 
Crankshaft sensor. 

Crankshaft sensor shim (if applicable). 


a 
2, 
3. 
4. 
5. 
6. 


Install or Connect 


NOTICE: See “NOTICE” on Page 6D4-1 of this 
section. 


Engine oil on crankshaft sensor O-ring. 
Crankshaft sensor shim (if applicable). 
Crankshaft sensor. 

Crankshaft sensor mounting bolt. 


Tighten 

© Bolt to8.0N-m (71 1b. in). 
Crankshaft sensor electrical connector. 
Lower vehicle. 

Negative battery cable at battery. 


een 


men 


Tighten 
@ Battery cable bolt to 15 N-m (11 Ib. ft.). 


IGNITION MODULE (VIN J) 
Figures 8 and 9 


[2] important 


© Before removing ignition module, identify the 
ignition module, then refer to the instruction sheet 
packaged with the replacement. 


Remove or Disconnect 

‘Negative battery cable at battery. 

Intake plenum, refer to SECTION 6E3-C2 for 
removal procedure. 

8. Electrical connectors (Figure 8). 

4. Retaining bolts (4). 

5. Ignition module. 


bd Install or Connect 


NOTICE: See “NOTICE” on Page 6D4-1 of this 
section. 


1. Dielectric grease to back of ignition module 
(Figure 9). 

2. Ignition module. 
Retaining bolts. 


Tighten 
Bolts to 10 N-m (89 Ib. in.). 
4, Electrical connectors nearest front of engine to 
ignition module. 
5. Intake plenum, refer to SECTION 6E3-C2 for 
installation. 


Tighten 


14 pin connector screw to 1 N-m (9 Ib. in.). 
6. Negative battery cable at battery. 


e Battery cable bolt to 15 N-m (11 lb. ft.). 


IGNITION COIL PACK (VIN J) 
Figures 10 and 11 


| Remove or Disconnect 


1. Negative battery cable at battery. 

2, Intake plenum, refer to SECTION 6E3-C2 for 
removal procedure. 

3, Spark plug wires. (Note wire positions to proper 

coils.) 

Coil retaining bolts (2). 

Coil pack. 


ae 
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6D4-8 IGNITION SYSTEM 


\ZS 
eR: 
RA 


<6 


IGNITION MODULE 

INTAKE PLENUM. 

PRIMARY COIL DRIVER ELECTRICAL CONNECTORS. 
CRANKSHAFT SENSOR ELECTRICAL CONNECTOR 
14 PIN ELECTRICAL CONNECTOR 


Ls 6390-6E 


Figure 8 - Electronic Ignition Control Module - VINJ 


DIVIDE GREASE 
APPLY .25 GRAM 
IN 4 PLACES. 


LS 8432-6E 


Figure 9 - Dielectric Grease Application 
b4 Install or Connect 


NOTICE: See “NOTICE” on Page 6D4-1 of this 
section. 


Coil. 
2. Coil retaining bolts. 


Tighten 
© Bolts to 4.5 N-m (40 Ib. in.). 


Spark plug wires. 

Intake plenum, refer to SECTION 6E3-C2 for 
installation procedure. 

5. Negative battery cable at battery. 


Re 


Tighten 
e Battery cable bolt to 15 N-m(11 Ib. ft.). 


DIRECT IGNITION HOUSING (VIN J) 


| Remove or Disconnect 


‘Negative battery cable at battery. 

Intake plenum, refer to SECTION 6E3-C2 for 
removal procedure. 

3. Spark plug wires. 

4, Electrical connectors. 

6 

6 


Nr 


Direct ignition housing bracket retaining bolts (4). 
Coil retaining bolts (2 per coil). (Note position of 
coils.) 

7. Coils from direct ignition housing. 

8. Direct ignition housing from bracket. 
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IGNITION SYSTEM 6D4-9 


CYLINDER 
CryNDER uN 


ELECTRICAL, 
CONNECTORS 


‘CYLINDER 
CYLINDER 
#6 we 


95 6802-6E 


bd Install or Connect 


NOTICE: See “NOTICE” on Page 6D4-1 of this 
section. 


Direct ignition housing on bracket. 
Seals packaged with housing (4). 
Coils on direct ignition housing 
Coil retaining bolts. 


Tighten 
e@ Bolts to 4.5 N-m (40 Ib. in.), 


Direct ignition housing bracket on engine. 
Direct ignition housing bracket retaining bolts. 


Tighten 
(2) M6-16 bolts to 10 N-m (89 Ib. in.). 
© (2) M8-20 bolts to 26 N-m (19 Ib. ft.). 
Electrical connectors. 
Spark plug wires. 
Intake plenum, refer to SECTION 6E3-C2 for 
installation procedure. 
10. Negative battery cable at battery. 


Tighten 
@ Battery cable bolt to 15 N-m (11 Ib. ft.). 


ae pene 


pon 


‘9S 6205-6E 
Figure 11 - Ignition Coil Pack- VIN] 
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6D4-10 IGNITION SYSTEM 


IGNITION TIMING 


Because the reluctor is an integral part of the 
crankshaft and the crankshaft sensor is mounted in a 
fixed position, timing adjustment is not possible. 


‘SPARK PLUG WIRE REPLACEMENT 
Figures 12 and 13 


| Remove or Disconnect 


Important 


© Refer to Figure 12 for vehicles equipped with 
the VIN P engine. For vehicles equipped with 
the VIN J engine, refer to Figure 13. 


1. Note locations of spark plug wire, clips, spark plug 
and distributor or coil pack, for correct routing 
during installation. 

2. Twist the boot 4 turn before removing the pull only 
on the boot to remove the wire from spark plug 

3, Twist the boot + turn before removing and pull 
only on the boot to remove wire from distributor or 
coil pack. 

4. Remove spark plug wire from clips. 


| Install or Connect 


Route wires in correct routing location as noted in 
removal and install on clips. 

2. Spark plug wires to coil pack or distributor cap and 
correct spark plug. Refer to Figure 13 (VIN P) or 
Figure 14 (VIN J). Check “Vehicle Emission 
Control Information label” for firing order. 

8. Check that boot is installed correctly by: 

Pushing sideways on the installed boots, the 
boots should be stiff with only slight looseness. 

Ifboot feels sloppy, reseat the boot by twisting 
4 turn pulling boot off and reinstalling boot. 


SPARK PLUG REPLACEMENT 


| Remove or Disconnect 


NOTICE: A Corvette engine has aluminum 
cylinder heads. Allow the engine to cool before 
removing spark plugs or the spark plug threads in 
cylinder head may be damaged. 


1. Grasp the spark plug boot, gently rotate + turn, 

and then pull the boot away from the spark plug. 

Loosen each plug one or two turns. 

Brush or air blast dirt away from the area around 

each spark plug. 

4, Each spark plug and place it in a tray by cylinder 
number, to help identify and relate any unusual 
condition to the cylinder involved. 


ey 


Install or Connect 

T. Make certain cylinder head and spark plug 
threads are clean, and that washer is positioned on 
plug. 

2, Make certain spark plugs are correctly gapped. 


NOTICE: Start plugs by hand to help avoid 
damage from cross-threading. 


3. Spark plugs into the cylinder head finger tight. 


Tighten 
© Spark plug on VIN P engine to 15 N-m (11 Ib. 
ft.). 
. rai plug on VIN J engine to 20 N-m (15 lb. 
ft.). 


4, Install spark plug boots. 
SPECIFICATIONS 
IGNITION SYSTEM - (VIN P) 


Distributor Bolts .... tee 
Ignition Coil Module/Tgnition Coil 

Bracket Bolt and Strut 
Ignition Coil Bolts 
Ignition Coil Module Screws .. 


IGNITION SYSTEM - (VIN J) 


11N-m (8 Ib. ft.) 


25 N-m (18 Ib. ft.) 
2.8 N-m (26 Ib. in.) 
1.7N-m (14 Ib. in.) 


Crankshaft Sensor 
Mounting Bolt. . 

Direct Ignition Housing Bracket 
Retaining Bolts, Bracket to Engine 


8.0 N-m (70 Ib. in.) 


(2) M6-16 10 N-m (89 Ib. in.) 

(2) M8-20 26 N-m (19 1b. ft.) 
Ignition Coil 

Retaining Bolts .. 4.5 N-m (40 Ib. in.) 
Ignition Module 

Retaining Bolts .. 10 N-m (89 |b. in.) 
SPARK PLUGS 
VIN P Engine 15 N-m (11 Ib. ft.) 
VIN J Engine 20N-m (15 Ib. ft.) 
BATTERY 
Negative Battery 

Cable Bolt . 15 N-m (11 Ib. ft.) 
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IGNITION SYSTEM 6D4-11 


SUPPORT 


DISTRIBUTOR BOLT 


HARNESS SPARK PLUG 


‘9S 7996-605 
Figure 12 - Spark Plug Wire Routing 5.7L (VINP) 
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6D4-12 IGNITION SYSTEM. 


ENGINE WIRING 6D5-1 


SECTION 6D5, 
ENGINE WIRING 


CONTENTS 
Engine Wiring Harness - Top Front Engine Wiring Harness - Left Rear 
(VIN P) .. 605-2 (VIN J) 
Engine Wir Engine Wiring Harness - Right Side 
(VIN P) s+» 6D5-3 (VINJ) 
Engine Wiring Harness - Left Rear Engine Wiring Harness - Right Rear 
(VIN P) wee 6D5-4 (VINJ) 
Engine Wiring Harness - Rear Engine Wiring Harness - Rear 
(VINP) .... sees 6DS-5 (VIN) so 6D5-10 
Engine Wiring Harness - Left Side Engine Wiring Harness - Under Plenum 
(VINJ) 6D5-6 (1 of 2) (VIN J) 


The following figures illustrate engine wiring harness routing and the various electrical/electronic 
components that have terminal connectors attached to them. In the illustration legends, the connectors are 
identified with the component name that completes their connection. Refer to SECTION 8A for detailed 
diagnostics and additional wiring information 
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6D5-2 ENGINE WIRING 


[11 vacuum noses IGNITION COIL MODULE CONNECTOR 


INJECTOR CONNECTOR IDLE AIR CONTROL CONNECTOR 


MAP SENSOR CONNECTOR EVAPORATIVE EMISSION CANISTER 


‘THROTTLE POSITION SENSOR CONNECTOR DISTRIBUTOR CONNECTOR 


INTAKE AIR TEMPERATURE SENSOR CONNECTOR EGR CONTROL CONNECTOR 


GROUND ‘A/C COMPRESSOR CLUTCH CONNECTOR 


‘TACH FILTER CONNECTOR BATTERY-TO-GENERATOR TERMINAL 


ENGINE COOLANT TEMPERATURE 
Ce ona ne NUT - TIGHTEN TO 8 N-m (70 Ib. in.) 


COM CONNECTOR REGULATOR CONNECTOR 


1s 8000-605 
Figure 1- Engine Wiring Harness - Top Front (VIN P) 
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ENGINE WIRING 6D5-3 


‘TP SENSOR BUFFER CONNECTOR 
BLOWER MOTOR FEED CONNECTOR 

LOW COOLANT SENSOR CONNECTOR 
PRESSURE CYCLING SWITCH CONNECTOR 
‘AIC TRANSDUCER CONNECTOR 

GROUND TERMINAL 

WINDSHIELD WASHER PUMP CONNECTOR 
‘AIC RESISTOR CONNECTOR (C60) 


POWER MODULE CONNECTOR (C68) 


BULKHEAD CONNECTOR 


ENGINE COOLANT TEMPERATURE SENSOR 
CONNECTOR 


OXYGEN SENSOR CONNECTOR 
ESC KNOCK SENSOR CONNECTOR 

NUT - TIGHTEN TO 10 N-m (14 Ib. ft.) 
BATTERY-TO-STARTER MOTOR TERMINAL 


Figure 2 - Engine Wiring Harness - Right Rear (VIN P) 


95 7901-605 
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6D5-4 ENGINE WIRING 


AUTOMATIC MANUAL 


VACUUM HOSE OIL TEMPERATURE SWITCH CONNECTOR 
WHEEL SPEED SENSOR HARNESS, OXYGEN SENSOR CONNECTOR 

ECM CONNECTOR LOW OIL LEVEL SENSOR CONNECTOR 
FORWARD LAMP HARNESS KNOCK SENSOR CONNECTOR 

POSITIVE BATTERY TERMINAL INJECTOR CONNECTORS 

UNDERHOOD FUSE BLOCK #1 EGR CONNECTOR 

FUSIBLE LINKS A AND B OIL PRESSURE SWITCH SENSOR CONNECTOR 
ENGINE HARNESS OIL PRESSURE SENSOR CONNECTOR 

BOLT - TIGHTEN TO 18 N-m (13 Ib. ft.) ENGINE GROUND STRAP. 

NEGATIVE BATTERY STRAP GROUNDS 

GROUNDS NUT - TIGHTEN TO 88 Nm (65 Ib. ft.) 


95 8001-605 


Figure 3- Engine Wiring Harness - Left Rear (VIN P) 
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ENGINE WIRING 6D5-5 


MANUAL TRANSMISSION 


AUTOMATIC TRANSMISSION 


VEHICLE SPEED SENSOR CONNECTOR 


2ND AND 3° GEAR BLOCKOUT SOLENOID CONNECTOR, 


BACK-UP LAMP SWITCH CONNECTOR. 


OIL PRESSURE SWITCH SENSOR CONNECTOR 


OIL PRESSURE SENSOR CONNECTOR. 


TCC CONNECTOR 


MS 11891-6D5 
Figure 4- Engine Wiring Harness - Rear (VIN P) 
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6D5-6 ENGINE WIRING 


(MAP SENSOR CONNECTOR 


ELECTRONIC IGNITION CONNECTORS 


GROUND TERMINALS 


GROUND STRAP 


BACKUP LAMP SWITCH CONNECTOR 


OXYGEN SENSOR CONNECTOR 


WINDSHIELD WIPER JUMPER CONNECTOR 


KNOCK SENSOR CONNECTOR 


IGNITION DIAGNOSTIC CONNECTOR 


Figure 5 - Engine Wiring Harness - Left Side (VINJ) 


TO CHASSIS HARNESS 


CAMSHAFT POSITION SENSOR CONNECTOR 


UNDERHOOD FUSE BLOCK #1 


FUSIBLE LINKS A AND B. 


ECM CONNECTORS. 


FUEL PUMP PRIME TERMINAL 


‘TO WINDSHIELD WIPER MOTOR 


POSITIVE BATTERY CABLE 


95 7262-605 
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ENGINE WIRING 6D5-7 


DIRECT IGNITION DIAGNOSTIC CONNECTOR 
ECM CONNECTORS 

FORWARD LAMP CONNECTOR 

POSITIVE BATTERY TERMINAL 


UNDERHOOD FUSE BLOCK #1 


FUSIBLE LINKS A AND B 
FORWARD LAMP HARNESS FEED 
WHEEL SPEED SENSOR HARNESS 
‘CAMSHAFT SENSOR CONNECTOR 


Figure 6 - Engine Wiring Harness - Left Rear (VIN J) 


95 7259-605 
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6D5-8 ENGINE WIRING 


IDLE AIR CONTROL CONNECTOR: 


IAT SENSOR CONNECTOR 


CRANKSHAFT SENSOR CONNECTOR 


LOW OIL PRESSURE LEVEL SENSOR CONNECTOR 


OXYGEN SENSOR CONNECTOR 


‘TO AC HIGH PRESSURE SWITCH 


‘TO AC SECONDARY FAN SWITCH 


TO AC PRESSURE CYCLING SWITCH 


TO INSTRUMENT PANEL 


GROUND TERMINALS 


POSITIVE BATTERY CABLE 


NEGATIVE GROUND STRAP 


MAP SENSOR CONNECTOR 


ELECTRONIC IGNITION CONNECTORS 


TO HVAC POWER MODULE 


(lL PRESSURE SENDER CONNECTOR 


(lL TEMPERATURE SENSOR CONNECTOR 


EGR SOLENOID CONNECTOR 


OIL PRESSURE SWITCH CONNECTOR 


REGULATOR CONNECTOR 


BATTERY-TO-GENERATOR TERMINAL 95 7263-605 


Figure 7 - Engine Wiring Harness - Right Side (VIN J) 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


ENGINE WIRING 6D5-9 


ttf 


‘TP SENSOR BUFFER CONNECTOR 


eer 


aS 


BLOWER MOTOR FEED CONNECTOR 
LOW COOLANT SENSOR CONNECTOR 


PRESSURE CYCLING SWITCH CONNECTOR 


AIC FAN SWITCH CONNECTOR 


AIC HIGH PRESSURE SWITCH CONNECTOR 


WINDSHIELD WASHER PUMP CONNECTOR 


AIC RESISTOR CONNECTOR (C60) 


BULKHEAD CONNECTOR 


POWER MODULE CONNECTOR (C68) 


95 7261-605, 


Figure 8 - Engine Wiring Harness - Right Rear (VINJ) 
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6D5-10 ENGINE WIRING 


VEHICLE SPEED SENSOR CONNECTOR 


2° AND 3"? GEAR BLOCKOUT SOLENOID CONNECTOR 


204 AND 39 GEAR BLOCKOUT SOLENOID 


BACK-UP LAMP SWITCH CONNECTOR 


9S 7258-6 


Figure 9 - Engine Wiring Harness - Rear (VINJ) 
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ENGINE WIRING 6D5-11 


UNDER PLENUM VIEW 


TP SENSOR CONNECTOR 
PRIMARY INJECTOR CONNECTOR 

ENGINE COOLANT TEMPERATURE GAGE SENSOR 
ENGINE COOLANT TEMPERATURE SENSOR CONNECTOR 
SECONDARY BUTTERFLY SOLENOID CONNECTOR 
SECONDARY INJECTOR CONNECTOR 

TO AC COMPRESSOR PIGTAIL 


VACUUM SOURCE 
STARTER MOTOR SOLENOID CONNECTOR 
GROUND TERMINALS 

GROUND STRAP 


POSITIVE BATTERY CABLE 


EVAPORATIVE EMISSION CANISTER 
PURGE SOLENOID CONNECTOR 


95 7264-6 


Figure 10 - Engine Wiring Harness - Under Plenum (1 of 2) (VINJ) 
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6D5-12 ENGINE WIRING 


PLENUM VIEW 


DISTRIBUTOR IGNITION CONTROL MODULE CONNECTORS 


MAP SENSOR CONNECTOR 


INTAKE AIR TEMPERATURE (IAT) SENSOR CONNECTOR 


TO Ol, PRESSURE SENDER 


SECONDARY AIR INLET VALVE ACTUATOR VACUUM SENSOR CONNECTOR 


EGR VALVE SIGNAL MODIFIER MODULE CONNECTOR 


TP SENSOR 


TOCoI 


95 7265-605 


Figure 11 - Engine Wiring Harness - Under Plenum (2 of 2) (VINJ) 
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EXHAUST SYSTEM 6F-1 
SECTION 6E/6E3 


DRIVEABILITY AND EMISSIONS 
CONTENTS 


Refer to Book 2 of the 1994 Corvette Service Manual (ST-364-94-2) for the following sections that include 
General Information, Diagnosis and On-Vehicle Service: 


Driveability and Emissions General Information Section 6E 
Driveability and Emissions Fuel Injection (VIN P) Section 6E3 
Driveability and Emissions Fuel Injection (VIN J) Section 6E3 


SECTION 6F 
EXHAUST SYSTEM 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9J before performing service on or around SIR 
components or wiring. Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 
General Description 6F-2 Exhaust Resonator 6F-6 
Three Way Converter (TWC) . 6F-2 Muffler 6F-6 
Three Way Converter (TWC) Braces... 6E-2 Front Spring Hanger Assembly . 6F-6 
Muffler . 6F-2 Rear Spring Hanger Assembly 6F-8 
Hanger . 6F-2 Heat Shields ...........6.5 6F-9 
Clamp GF-2 Heat Shield Motor Mounts 6F-9 
Exhaust Resonator Assembly 6F-2 Heat Shield Floor Panel (VIN P) 
Diagnosis 6F-3 Right Side Only 6F-9 
‘On-Vehicle Service 6F-3 Heat Shield Three Way Converter 
Three Way Converters (TWC) (VIN P (TWC) (VIN J) 6F-9 
and VIN J) Heat Shields - Floor Panel (VIN J). 6F-9 
Complete Exhaust System Torque Specifications 6F-9 
Three Way Converter (TWC) Clearance Specifications . 6F-12 
Braces(VINP) ....sseeseccecesereree 6F-5 
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6F-2 EXHAUST SYSTEM 


GENERAL DESCRIPTION 


When inspecting or replacing exhaust system 
components, make sure there is adequate clearance 
from all points on the underbody to avoid possible 
overheating of the floor pan and possible damage to 
the passenger compartment insulation and trim 
materials. 

Check complete exhaust system and nearby body 
areas for broken, damaged, missing or mispositioned 
parts, open seams, holes, loose connections or other 
deterioration which could permit exhaust fumes to 
seep into the passenger compartment. Dust or water 
in the passenger compartment may be an indication of 
a problem in one of these areas. Any defects should be 
corrected immediately. 

Rattles and noise vibrations in the exhaust system 
are usually caused by misalignment of parts. When 
aligning the system, leave all bolts or nuts loose until 
all parts are properly aligned; then tighten, working 
from front to rear. 

Periodic maintenance of the exhaust system is not 
required; however, if the vehicle is raised for other 
service, it is advisable to check the general condition of 
the TWC(s), exhaust pipes, exhaust resonator and 
mufflers. 


Three Way Converter (TWC) 


The TWC is an emission control device added to 
the gasoline engine exhaust system to reduce 
hydrocarbon, carbon monoxide and Oxides of Nitrogen 
(NOx) emissions. The TWC contains a honeycomb 
network coated with catalytic material containing 
platinum, palladium and rhodium. The catalytic 
material promotes burning or oxidation of the 
pollutants as the exhaust gases pass through the TWC 
on their way to the tailpipe 

THE TWC REQUIRES THE USE OF UNLEADED 
GASOLINE ONLY. 

Unleaded gasoline is used to reduce combustion 
chamber and spark plug deposits, to extend engine oil 
life, and to prevent lead contamination of the TWC 
that will render it ineffective, resulting in the loss of 
emission system warranty coverage. 

The (VIN P) and (VIN J) exhaust systems have two 
TWC(s) (150 cu. in. each). Each TWC is a separate 
unit from its respective right or left exhaust manifold. 
The TWC(s) are mounted between the exhaust 
manifolds and the exhaust resonator assembly. 


Three Way Converter (TWC) Braces 


To eliminate undesirable noises from transmitting 
into the vehicle TWC braces were installed between 
the transmission and TWC on (VIN P) models. These 
braces are nonservicable. 


Service information is provided to gain access when 
servicing non-related components or systems, i.e. 
clutch, transmission, engine etc. It is important 
during re-installation to follow proper procedure to 
avoid these undesirable noises from transmitting into 
the vehicle. 


Muffler 


The mufflers used on the Corvette utilize a triflow 
design. 

‘The mufflers on the (VIN P) and (VIN J) exhaust 
system can be replaced without replacement of the 
exhaust resonator assembly. However, replacement of 
the exhaust resonator requires the replacement of the 
two mufflers. To help ensure continued system 
integrity, the rear crossover pipe should be inspected 
carefully, and replaced if necessary, whenever a 
mufiler is replaced. 


Hanger 


The support system for the (VIN P) and (VIN J) 
exhaust employs two spring hanger assemblies, one 
forward of the resonator and mounted to the 
transmission, the second to the rear of the resonator 
and mounted to the differential carrier. The mufflers 
are supported by a blade and block hanger mounted to 
the frame. 

‘The installation of the exhaust system supports is 
very important, as it prevents exhaust noises and 
vibrations from being transmitted to the vehicle 
passenger compartment. Improperly _ installed 
supports can cause vibrations which are difficult to 
diagnose. 


Clamp 


Two methods are used for connecting exhaust 
system slip joints: (1) clamp and (2) weld. When 
servicing a welded connection, the weld should be cut 
and the new connection clamped when installing 
replacement parts. Also, coat slip joints with exhaust 
system sealer before assembling. 


Exhaust Resonator Assembly 


The front exhaust pipes, resonator, and rear 
exhaust pipes make up the exhaust resonator 
assembly. The resonator and pipes are serviced as an 
assembly and are not available as separate 
components. 

The front exhaust pipes direct engine exhaust 
gases from the two exhaust manifolds and TWC(s) into 
the exhaust resonator dual inlet pipes. The rear 
exhaust pipes direct resonator outlet gases to the two 
mufflers. 
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CONDITION 


Leaking exhaust gases. 


Exhaust noises. 


EXHAUST SYSTEM 6F-3 


DIAGNOSIS 


POSSIBLE CAUSE CORRECTION 


Leaks at pipe joints. Tighten U-bolt nuts at leaking joints. 


Damaged or improperly installed | Replace gaskets as necessary. 


Loose exhaust flange connections. | Tighten stud nuts or bolts to 
specifications. 


Burned or corroded exhaust pipes. | Replace as required. 


Leaks at manifold. Tighten bolts to specifications, or 
replace manifold as necessary. Refer 
to SECTIONS 6A1A or 6A2A. 


Leaks at manifold or pipe Tighten clamps at leaking 

connections. connections to specified torque. 

Burned or blown out mufiler. Replace muffler. Check engine 
performance. 


Burned or rusted out exhaust pipe. | Replace exhaust pipe. 


Exhaust pipe leaking at manifold | Tighten retaining bolts to 


flange. 


specifications, or replace manifold as 
necessary. Refer to SECTIONS 
6A1A or 6A2A. 


Exhaust manifold cracked or Repair or replace manifold as 


broken. 


Leak between manifold and 


cylinder head. 


necessary. Refer to SECTIONS 
6A1A or 6A2A. 


Tighten manifold to cylinder head 
bolts to specifications. Replace 
manifold gasket. Refer to 
SECTIONS 6A1A or 6A2A. 


Dislodged tuning tubes and/or Replace muffler 
baffles in muffler. 


Loss of engine power and/or | Plugged TWC (may result from Replace TWC. Check engine 


internal rattles in muffler. _| serious engine malfunction). 


ON-VEHICLE SERVICE 


THREE WAY CONVERTER (TWC) 
(VIN P and VIN J) 
Figures 1 through 3 


cs Remove or Disconnect 


1. Complete exhaust system. Refer to “Complete 
Exhaust System” in this section. 


performance. Check for improper 
(leaded) fuel in fuel tank. 


Nuts securing TWC to exhaust manifold. 


3. TWC braces (VIN P). Refer to Three Way 


ae 


Converter (TWC) braces (VIN P) in this section. 
TWC from vehicle. 

Transfer 02S to new TWC unless new sensor is to 
be used (VIN J). Refer to SECTION 6E3-C1 
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6F-4 EXHAUST SYSTEM 


ENGINE ASSEMBLY (VIN J) 
LEFT HAND CATALYTIC CONVERTER 
BOLT - CATALYTIC CONVERTER 


LEFT HAND EXHAUST MANIFOLD 
Ms 12235-6F 


Figure 1 - TWCLH Side (VIN J) RH Side Typical 


Install or Connect 

TWC. 

Nuts securing TWC to exhaust manifold. Finger 
tighten only. 

TWC braces. Refer to “Three Way Converter 
(TWC) Braces (VIN P)” in this section. 

Exhaust system to TWC(s). Finger tighten only. 
Refer to “Complete Exhaust System” in this 
section. 


Important 

© Align the exhaust system while all bolts and 
nuts are loose. Refer to “VIN P and VIN J 
Clearance Specifications” in this section. 

e To avoid rattles and vibrations, work from 
front to rear. 


02S electrical connector. 


Tighten 
A. Exhaust manifold/TWC flange nuts to 21 Nm 
(15 Ib. ft.). 
B. The complete exhaust system to the correct 
torque specifications. Refer to “Complete 
Exhaust System” in this section. 


COMPLETE EXHAUST SYSTEM. 
Figure 6 


Remove or Disconnect 


T, Negative battery cable. 

2. Raise vehicle and suitably support. Refer to 
SECTION 0A. 

3. Underbody braces if equipped. Refer to SECTION 
10-3. 

4, 02S electrical connector (VIN P). 

5. Bolts retaining TWC(s) to exhaust pipe flange. 

6. Bolts retaining front exhaust hanger to exhaust 
pipe. 

7. Bolts retaining rear exhaust hanger to exhaust 
pipe. 

8. Nuts retaining exhaust muffler to exhaust muffler 
hanger. 

9. Complete exhaust system and support with 
suitable jack. 


bd Install or Connect 


Exhaust system to vehicle and support with 
suitable jack. 

2, Nuts retaining exhaust muffler to exhaust muffler 
hanger. Finger tighten only. 

3. Bolts retaining rear exhaust hanger to exhaust 
pipe. Finger tighten only. 

4. Bolts retaining front exhaust hanger to exhaust 
pipe. Finger tighten only. 

5. Bolts retaining TWC(s) to exhaust pipe flange. 
Finger tighten only. 

6. 02S electrical connector. 


Important 


© Align exhaust system, checking for proper 
clearances from other components. Refer to 
“VIN P or VIN J Clearance Specification” in 
this section. 

© To avoid rattles and vibrations in the exhaust 
system, tighten fasteners starting at the front 
and working towards the rear of the vehicle. 


Tighten 


© Bolts retaining TWC(s) to exhaust pipe flange 
to20N-m (16 Ib. ft.). 

Front and rear exhaust hange bolts to 25 N-m 
(19 Ib. ft.) 

@ Nuts retaining muffler to muffler hanger to 54 
N-m (40 Ib. ft.). 

Remove exhaust system support. 

Underbody braces if equipped. Refer to SECTION 

10-3. 

9. Lower vehicle. 

10. Negative battery cable. 


ex 
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THREE WAY CONVERTER (TWC) BRACES 
(VIN P) 
Figures 2 through 5 


4] Remove or Disconnect 
Raise vehicle and suitably support. Refer to 
SECTION 0A. 

2. Exhaust system. Refer to “Complete Exhaust 
System” in this section. 

3. Bolts right hand Three Way Converter (TWC) 
brace to TWC. 

4, Bolt and stud left hand TWC brace to clutch 
housing. 

5. Nuts TWC to exhaust manifold. 

6. TWCs. 

7. Studs left hand TWC brace to TWC. 

8. Left hand TWC brace. 

9. Boltsright hand TWC brace to clutch housing. 

10. Right hand TWC brace, 


Install or Connect 


1. Right hand TWC brace. 
2. Bolts right side TWC brace to clutch housing. 


Tighten 

© Bolts to 40 N-m (30 Ib. ft.). 
Left hand TWC brace. 

Studs left side TWC brace to TWC. 


pe 


Tighten 


@ Studs to 40 N-m (80 Ib. ft.). 
‘Three way converters. 
Nuts TWC to exhaust manifold. 


Oo 


Tighten 


@ Nuts to 20.5 N-m (15.1 Ib. ft.). 
7. Bolt and stud left side TWC brace to clutch 
housing. 


Tighten 
@ Bolts to 40 N-m (30 Ib. ft.). 
8. Bolts right side TWC brace to TWC. 


Tighten 


© Bolts to 50 N-m (37 Ib. ft.). 
9. Complete exhaust system, refer to “Complete 
Exhaust System” in text. 


EXHAUST SYSTEM 6F-5 


LEFT HAND EXHAUST MANIFOLD 
HEAT SHIELD 

‘TWCBRACE 

Twestups 

LEFT HAND TWC 

TweNut 

EXHAUST MANIFOLD STUD 


MS 12237-6F 


RIGHT HAND EXHAUST MANIFOLD 


TZ] Two srace 
(E] rweerace sours 
7] hiGHT HAND TW 
[5] exnaust manro.o stuo 


(&] twenut 
Figure 3 - TWCRH Side (VIN P) 
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6F-6 EXHAUST SYSTEM. 


EXHAUST RESONATOR 
Figure 6 


Y Important 
@ Replacement of the exhaust resonator requires the 
replacement of the two mufflers. 
Remove or Disconnect 
Exhaust resonator service can be accomplished by 
removing the complete exhaust system. Refer to 
“Complete Exhaust System” in this section. 
Install or Connect 
© Complete exhaust system. 


MUFFLER 
Figures 6 and 11 
ENGINE ASSEMBLY Remove or Disconnect 
J] TWC BRACE INSULATOR ‘Muffler service can be accomplished by removing 
rl ue haadl the complete exhaust system. Refer to “Complete 
Exhaust System” in this section. 
@] TWC BRACE BOLTS 
5] cutcn ousine [2] important 
e Do not cut off the old muffler until a new 
Figure 4 - TWC Brace RH Side (VIN P) muffler is available for locating the cut point. 


Cut pipe so as to leave 50 mm (1.97 in.) overlap 
into new muffler. 


2. Cut rear exhaust pipe(s) of exhaust resonator at 
muffler(s), allowing for proper overlap. 


Install or Connect 
‘© Complete exhaust system. 


FRONT SPRING HANGER ASSEMBLY 
Figure 7 


=| Remove or Disconnect 

Raise vehicle and suitably support. Refer to 
SECTION 0A. 

2. Bolts securing TWC flanges to front exhaust 
flanges. 

Support exhaust system. 

Bolts securing exhaust resonator to front spring 
hanger assembly. 

Lower exhaust system for clearance. 

Bolts securing hanger bracket to transmission and 
remove front spring hanger assembly. 


ae 


CLUTCH HOUSING BOLT 
‘CLUTCH HOUSING STUD 
TWCBRACE 


CLUTCH HOUSING 


‘TWC BRACE INSULATOR 
(MANUAL TRANS ONLY) 


ENGINE ASSEMBLY 


oo 


Install or Connect 
NS 15342 Position hanger bracket to transmission and 
Figure 5- TWC Brace LH Side (VIN P) install bolts. Finger tighten only. 
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EXHAUST SYSTEM 6F-7 


RIGHT SIDE (VIN J) 


RIGHT HAND TWC 
EXHAUST RESONATOR 

REAR SPRING HANGER ASSEMBLY 
REAR EXHAUST PIPE 

MUFFLER WITH TAIL PIPE 

FRONT SPRING HANGER ASSEMBLY 
FRONT EXHAUST PIPE 

LEFT HAND TWC 

CLAMP - PART OF FRONT EXHAUST PIPE 
LEFT HAND TWC BRACE 


RIGHT SIDE (VIN P) 


ALE HEHEHE 


MS 12240-6F 
Figure 6 - Exhaust System (VIN P) - (VIN J) Typical 
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6F-8 EXHAUST SYSTEM 


TRANSMISSION ASSEMBLY 


RESONATOR ASSEMBLY 


BRACKET 


WELD NUT - BRACKET 


BOLT/SCREW 


SPRING 


Figure 7 - Spring Hanger Assembly - Front 


2. Raise exhaust system and install bolts securing 
exhaust resonator to front spring hanger 
assembly. Finger tighten only. 

3. Bolts securing TWC flanges to front exhaust pipe 
flanges. Finger tighten only. 


Important 


© Align exhaust system, checking for proper 
clearances from other components. Refer to 
“Clearance Specifications” in this section. 

© To avoid rattles and vibrations in the exhaust 
system, tighten fasteners starting at the front 
and working toward the rear of the vehicle. 


Tighten 

. TWC to front exhaust pipe flange bolts to 20 
N-m (15 Ib. ft.). 

B. Hanger bracket to transmission bolts to 17 
N-m (13 Ib. ft.). 


CARRIER ASSEMBLY 
REAR AXLE SHAFT ASSEMBLY 
HANGER ASSEMBLY - LEFT HAND SIDE 


NUT- HANGER ASSEMBLY 
BOLT/SCREW 
BRACKET - EXHAUST PIPE 


Figure 8 - Spring Hanger Assembly - Rear 


C, Exhaust resonator assembly to front spring 
hanger assembly bolts to 25 N-m (19 Ib. ft.). 

4. Remove support. 

5. Lower vehicle. 


REAR SPRING HANGER ASSEMBLY 

Figure 8 

Remove or Disconnect 

© Hanger bolt, bracket mounting nuts, and hanger 
assembly. 

Install or Connect 

© Hanger, nuts, and bolt. 


Tighten 


Hanger bolt to 25 N-m (19 Ib. ft.). 
e Bracket mounting nuts to 43 N-m (32 Ib. ft. 
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[2] ReirorcemeNT- MUFFLER HANGER 

BAR ASSEMBLY - REAR BUMPER 
INSULATOR - MUFFLER HANGER 
BRACKET - MUFFLER HANGER 

NUT - MUFFLER HANGER REINFORCEMENT 


NUT - MUFFLER HANGER 


HANGER - MUFFLER ASSEMBLY 
MUFFLER TAIL PIPE ASSEMBLY 


Ms 12242-6F 


Figure 9 - Muffler Hanger 
HEAT SHIELDS 


Heat Shield Motor Mounts 

Refer to SECTION 6A1A (VIN P) or 6A2A (VIN J). 
Heat Shield Floor Panel (VIN P) Right Side 
Poors 10 and 12 


Remove or Disconnect 
1. Right side TWC. Refer to “TWC (VIN P)” in this 
section. 


2. Heat shield screws. 
3, Heat shield from vehicle. 


Install or Connect 
T, Heat shield to vehicle with bolt screws. 


Tighten 


@ Heat shield screws to 4 N-m (3 lb. ft.), 
2. Right side TWC. Refer to “TWC (VIN P)” in this 
section. 


EXHAUST SYSTEM 6F-9 


Heat Shield Three Way Converter (TWC) 
(VIN J) 
Figure 11 


Remove or Disconnect 


1. TWC. Refer to “TWC (VIN J)” in this section. 
2. Bolts/nuts. 
3. Heat shield from vehicle. 


Install or Connect 
I. Heat shield to vehicle with bolts/nuts. 


Tighten 


@ Bolts/nuts to 10 N-m (7 Ib. ft.). 
2. TWC to vehicle. Refer to “TWC (VIN J)” in this 
section. 


Heat Shields - Floor Panel (VIN J) 
Figures 10 and 12 
Remove or Disconnect 


1. TWC. Refer to “TWC (VIN J)” in this section. 
2. Heat shield screws. 
3. Heat shield from vehicle. 


Install or Connect 
1, Heat shield to vehicle with screws. 


Tighten 


e Heat shield screws to 4 N-m (3 Ib. ft.). 
2, TWC. Refer to “TWC (VIN J)” in this section. 


TORQUE SPECIFICATIONS 

Exhaust Manifold to TWC 

Flange Bolt/Nut ......... 28N-m(17Ib. ft.) 
TWC to Front Exhaust Pipe 

Flange Bolt (Left Side) 20 N-m (15 Ib. ft.) 
TWC Pipe to Front Exhaust Pipe 

Clamp (Right Side) 68 N-m (60 Ib. ft.) 
Exhaust Resonator to Front. 

Hanger Assembly Bolt 25 N-m (19 Ib. ft.) 
Exhaust Resonator to Rear 

Hanger Assembly Bolt 25 N-m (19 Ib. ft.) 
Muffler to Muffler Hanger 

Nut... 54N-m (40 Ib. ft.) 
Clamp Nut 61 N-m (45 1b. ft.) 
Front Spring Hanger Assembly 

to Transmission Bolt 17 N-m (13 Ib. ft.) 
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6F-10 EXHAUST SYSTEM 


(0) nur- exaust pire HEAT SHIELD 


2] BRACKET- NUT ASSEMBLY 


[3] Front rtoon panet assematy 


(2) eoxtscrew 
[5] exnaust pipe HEAT SHIELD-RH SIDE 


Figure 10 - Heat Shield Floor Panel (VIN P) Right Side Only (VIN J) Similar 


Rear Spring Hanger Assembly 
to Differential Carrier 


Nok 4:-:. 17 N-m (13 Ib. ft.) 
Muffler Hanger to Frame 
Nut . 30 Nem (22 Ib. ft.) 
Right Side teh, 

Housing Blot .. 40 Nom (30 Ib. ft.) 
Right Side TWC Brace to TWC 

Bolt 50 N-m (87 Ib. ft.) 


Left Side ch 

Housing Bolt .. 40 N-m (30 Ib. ft.) 
Left Side TWC Brace to 

TWCStud .. 40 N-m (30 Ib. ft.) 
Heat Shield Retaining 

Screws 4N-m(3 lb. ft.) 
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EXHAUST SYSTEM 6F-11 


LH SIDE 


HEAT SHIELD ASSEMBLY 
NUT 


cur 
WASHER 
[2D eowriscrew 


MS 12272-6F 


FRONT FLOOR PANEL ASSEMBLY 


BOLT/SCREW 


[21 nur exnaust pipe HEAT sweLo S] EXHAUST PIPE HEAT SHIELD - LH SIDE 


[Bd sracket-nut assemeLy 
Figure 12 - Heat Shield - Floor Panel (VIN J) Left Side 


MS 12203-6F 
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6F-12 EXHAUST SYSTEM 


REAR STABILIZER BAR 
FUEL TANK 

REAR FASCIA 

SPARE TIRE CARRIER 
MUFFLER 

TAIL PIPE 

REAR EXHAUST PIPE 

TOE LINK 

LINKAGE BOOT 
‘TRANSMISSION LINKAGE 
UNDER BODY 

FRONT EXHAUST PIPE 
HEAT SHIELD 
TRANSMISSION PAN 
CROSS MEMBER BRACE 
DRIVE LINE SUPPORT 
RESONATOR 

PARKING BRAKE CABLE 
SEATBELT BOLT 


AISISISICIOIIMIGCIS coe 


MS 12239-6F 
Figure 13- VIN P Exhaust System Clearance Specifications 
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EXHAUST SYSTEM 6F-13 


REAR STABILIZER BAR 
FUEL TANK 

REAR FASCIA 

SPARE TIRE CARRIER 

MUFFLER 

TAIL PIPE 

REAR EXHAUST PIPE 

TOE LINK 

HEAT SHIELD 

UNDER BODY 

FRONT EXHAUST PIPE 

FRONT EXHAUST PIPE FLANGE 
DRIVE LINE SUPPORT 

PARKING BRAKE CABLE 
RESONATOR 

SEATBELT BOLT 

DIFFERENTAL CARRIER ASSEMBLY 


REAR SPRING MS 12241-6F 
Figure 14- VIN J Exhaust System Clearance Specifications 
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AUTOMATIC TRANSMISSION ON-VEHICLE SERVICE 7A-1 


SECTION 7 
AUTOMATIC AND MANUAL TRANSMISSION 
CONTENTS 


Automatic Transmission On-Vehicle Service 
‘Automatic Transmission Diagnosis .. 
‘Automatic Transmission Unit Repair 
2F56-40 Manual Transmission 
On-Vehicle Service . 
256-40 Manual Transmission 
Unit Repair 
Clutch ... 


... Section 7A 
- Section 74-144 
- Section 7A-14B 


Section 7B 


. Section 7B1 
.. Section 7C 


SECTION 7A 


AUTOMATIC TRANSMISSION ON-VEHICLE 
SERVICE 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts or system damage could result. 


NOTICE: _ The assembly of some components will require the use of an assembly lube. It is recommended 
that TRANSJEL® J 36850 or petroleum jelly be used during assembly. Greases other than the recommended 
assembly lube will change transmission fluid characteristics and cause undesirable shift conditions and/or 


filter clogging. 
CONTENTS 


General Description ... Seals .. 
Transmission Identification Possible Points of Fluid Leak . 
Information . Case Porosity Repair . 
Transmission Definitions . 7A-2 On-Vehicle Service ... 
Throttle Positions . TA-2 Torque Converter Clutch (TCC) 
Shift Conditions TA-2 Electrical Controls 
Noise Conditions . 7A3 Torque Converter Clutch Diagnosis 
General Service .. 7A-3 Brake Transmission Shift Interlock 
Preliminary Checking Procedure . Solenoid . 
Noise and Vibration Analysis .. Transmission Shift Control Cable 


Transmission Fluid Checking and Linkage. ve . TAT 
and Filling Procedures ... TA4 Transmission Shift Control Cable TAT 
Parts, Cleaning and Inspection Floorshift Control... 7A-10 
Flywheel, Torque Converter Park/Lock Control Cable . TAN 
Vibration Test Procedure . Park/Neutral Position Switch . TAA 
Fluid Leak Diagnosis Using New Switch . TA-11 
Locating the Leak Using Old Switch .. TA-12 
General Method Changing Fluid Filter and Seal . TA-13 
Powder Method Oil Cooler Pipes . TA-13 


Dye and Black Light Method 
Repairing the Leak . 
Gaskets 


7TA-6 Oil Cooler Flushing 
TA-6 Preparation . 
Initial Flushing 
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7A-2_ AUTOMATIC TRANSMISSION ON-VEHICLE SERVICE 


Backflush - TA-16 
Serviceable Components . « 7TA-16 
Fill Tube and Seal . » TA-16 
Converter Cover .. + TA-16 
Converter to Flywheel Bolts . -- TAA7 
Oil Pan and Gasket ...........-e0eee ee TAAT 
Control Valve Body and 
Pressure Switch .... - TA18 
Accumulator Assembly . » 7TA-19 


GENERAL DESCRIPTION 


TRANSMISSION IDENTIFICATION 
INFORMATION 


Figures 1 and 2 


‘The HYDRA-MATIC 4L60-E transmission has the 
identification information stamped into the case pan 
rail, The location of this information is shown in Figure 
1. This information will assist in the servicing and 
determination of replacement parts when ordered 
through a GM parts catalog. 

Additional transmission identification is provided 
on the “Service Parts Identification” label shown in 
Figure 2. This label contains information on the 
Regular Production Options (RPO) as well as standard 
and mandatory options. This label is affixed to the 
inside of each vehicle at the assembly plant. Refer to 
SECTION 0A for additional information. 


TRANSMISSION DEFINITIONS 

‘The following definitions are being provided to 
establish a common language and assist the user in 
describing transmission related conditions. 


THROTTLE POSITIONS 

© Minimum Throttle - The least amount of throttle 
opening required for an upshift. 

© Light Throttle - Approximately 1/4 of accelerator 
pedal travel. 

Medium Throttle - 
accelerator pedal travel 

@ Heavy Throttle - Approximately 3/4 of the 
accelerator pedal travel. 

© Wide Open Throttle (WOT) - Full travel of the 
accelerator pedal. 

© Full Throttle Detent Downshift - A quick apply of 
the accelerator pedal to its full travel, forcing a 
downshift. 

© Zero Throttle Coast-Down - A full release of the 
accelerator pedal while the vehicle is in motion and 
in drive range. 

Engine Braking ~ A condition where the engine is 
used to slow the vehicle by manually downshifting 
during a zero throttle coast-down. 


Approximately 1/2 of 


Control and Shift Solenoids 
TCC Solenoid and Wiring Harness . 
Servo Assembl; 
Pump Pressure Regulator Valve . 
Vehicle Speed Sensor ... 
Case Extension Oil Seal .. 
Transmission Removal/nstallation . 
Torque Specifications . 
Special Tools 


TA-19 
7A-20 
7A-21 
TA-23 
TA-23 
TA-24 
TA-24 
TA-25 
TA-26 


SHIFT CONDITIONS 

© Bump - A sudden and forceful apply of a clutch or 
band. 

© Chuggle - A bucking or jerking condition that may 
be engine related. May be most noticeable when the 
converter clutch is engaged. Similar to the feel of 
towing a trailer. 

© Delayed ~ A condition where a shift is expected but 
does not occur for a period of time. This condition 
could be described as clutch or band engagement 
not occurring as quickly as expected during a part 
throttle or wide open throttle apply of the 
accelerator, or when manually downshifting to a 
lower range. Also defined as “LATE” or 
“EXTENDED” shift. 

© Double Bump ("Double Feel”) - ‘Two sudden and 
forceful applies of a clutch or band. 

© Early~A condition where the shift occurs before the 
vehicle has reached a proper speed and tends to 
labor the engine after the upshift. 

© End Pump ~ A firmer feel at the end of a shift as 
compared to the feel at the start of a shift. Also 
defined as “END FEEL” or “SLIP BUMP.” 

© Firm A noticeable quick apply of a clutch or band 
that is considered normal with a medium to heavy 
throttle shift. Should not be confused with 
“HARSH? or “ROUGH.” 

© Flare—A quick increase in engine rpm accompanied 
with a momentary loss of torque. This most 
generally occurs during a shift. Also defined as 
“SLIPPING.” 

© Harsh (“Rough”) - A more noticeable apply of a 
clutch or band as compared to “FIRM.” This 
condition is considered undesirable at any throttle 
position. 

¢ Hunting - A repeating quick series of upshifts and 
downshifts that causes a noticeable change in 
engine rpm. An example could be described as a 
4-3-4 shift pattern, Also defined as “BUSYNESS.” 

Initial Fee! ~ A distinct firmer feel at the start of a 
shift as compared to the finish of the shift. 

® Late -A shift that occurs when the engine is at a 
higher than normal rpm for a given amount of 
throttle. 

© Shudder - A repeating jerking sensation similar to 
“CHUGGLE” but more severe and rapid in nature. 
This condition may be most noticeable during 
certain ranges of vehicle speed. May also be used to 
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‘TRANSMISSION LD. 
LOCATION. 


IDENTIFICATION INFORMATION 


TOUAN DATE 
(OR DAY OF THE YEAR) 


mi foes 
KM 209 


CEM = SECOND Suirr 


RCI001-7AV-RP 


Figure 1 - Transmission Identification Information 


M- INDICATES TRANSMISSION 
‘TYPE IN OPTION LIST. (SPECIFIC 
MODEL CODE IS FOUND ON THE 
‘TRANSMISSION NAMEPLATE) 
(M30 ~ DESIGNATES HYDRA- 
MATIC 4L60-E 


MX — DESIGNATES 
AUTOMATIC TRANSMISSION 
‘ASSEMBLY 

‘MYO — DESIGNATES 4 SPEED 


SERVICE PARTS IDENTIFICATION ‘DO NOT REMOVE 


16SARa7YXESIO 
0 cos ors o3c 023 0 8 e|z efo AA FO GOT Gwe GEO Gu2 GBB 
JAY Jn OS 2 0 i [ao] MG] NAS NBT NRT NK2 NED NOT GLA 
187 W2 U2d 035 WOE VIO WC3 WG YTO YS OL est 4zB 421 420 
421-409 788 GWT SWT TTA S08 


PRINTED IN U.S.A. 


c1002-7¥.A 
Figure 2 — Service Parts Identification Label 


define the 
engagement. 

* Slipping - A noticeable increase in engine rpm 
without a vehicle speed increase. A slip usually 
occurs during or after initial clutch or band 
engagement. 

* Soft ~ A slow, almost unnoticeable clutch apply 
with very little shift feel 

© Surge - A repeating engine related feeling of 
acceleration and deceleration that is less intense 
than “CHUGGLE,” 

© Tie-Up - A condition where two opposing clutches 
are attempting to apply at the same time causing 
the engine to labor with a noticeable loss of engine 
RPM. 


condition after converter clutch 


NOISE CONDITIONS 
Gear Noise - A whine, most noticeable in first gear 
and reverse, that is related to vehicle speed. A gear 
noise condition may become less noticeable or go 
away after an upshift. 

© Pump Noise - A high pitch whine that increases in 
intensity with engine rpm. This condition may also 


be noticeable in “PARK” and “NEUTRAL” 
operating ranges with the vehicle stationary. 


GENERAL SERVICE 
PRELIMINARY CHECKING PROCEDURE 


The condition of an automatic transmission not 
operating properly may be influenced by one, or a 
combination of the following items 
Fluid level high/low. 
Engine performance. Refer to SECTION 6 and 
SECTION 63. 

© Manual linkage adjustment. 

© Internal fluid leaks, Refer to the “Itansmission 
Diagnosis” section. 

© Electrical system. Refer to SECTION 6E3 and 
SECTION 8A. 

© Transmission or other mechanical component. 
Refer to the “Transmission Diagnosis” section. 


NOISE AND VIBRATION ANALYSIS 

A noise or vibration that is noticeable when the 
vehicle is in motion, MAY NOT be the result of the 
transmission. 

If noise or vibration is noticeable in “P” (Park) and 
“N" (Neutral) with engine at idle, but is less noticeable 
as RPM increase, the cause may be from poor engine 
performance. 


Inspect 
@ Suspension components for the following: 
= Alignment and wear. 
— Loose fasteners. Refer to SECTION 3C. 
© Engine mounts for the following: 
~ Damage. 
- Loose bolts. 
@ Transmission case 
following: 
- Missing bolts, nuts, studs. 
- Stripped threads. 
- Cracks. 
© Flywheel for the following: 
— Missing or loose bolts. 


mounting holes for the 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


7A-4 AUTOMATIC TRANSMISSION ON-VEHICLE SERVICE 


~ Cracks. 
— Imbalance. Refer to SECTION 6A1 
® Torque converter for the following: 
— Missing or loose bolts or lugs. 
— Missing or loose balance weights. 
— Imbalance. 


TRANSMISSION FLUID CHECKING AND 
FILLING PROCEDURES 


Figure 3 

Checking fluid level, color and condition at regular 
intervals will provide early diagnosis information 
about the transmission. This information may then be 
used to correct a condition that, if not detected early, 
could result in major transmission repair. 

Refer to SECTION OB for maintenance information 
and servicing intervals. 


Important 


¢ When new, automatic transmission fluid 
should be red. The red dye is added so the 
assembly plant can identify it as transmission 
fluid and distinguish it from engine oil or 
antifreeze. The red dye, which is not an 
indicator of fluid quality, is not permanent. As 
the vehicle is driven the transmission fluid will 
begin to look darker. The color may eventually 
appear light brown. 

© Wait at least 30 minutes before checking the 

transmission fluid level if you have been driving: 

— When outside temperatures are above 90°F 
(32°C). 

= Athigh speed for greater than 15 minutes. 

— In heavy traffic during hot weather. 

While pulling a trailer. 
© To get the right reading, the fluid should be at 
normal operating temperature, which is 180°F to 
200°F (80°C-93°C). 
© Hot Check: 

= Get the vehicle warmed up by driving about 15, 
miles (24 km), when outside temperatures are 
above 50°F (10°C). If it’s colder than 50°F 
(10°C), you may have to drive longer. 

© Cold Check: 

- A cold check can be made when the 
transmission temperature is between 75-85°F 
(24-29°C), Let the engine run at slow idle for 5 
minutes if the outside temperature is 50°F 
(10°C) or more. If it's colder than 50°F (10°C), 
you may have to idle the engine longer. 

© Fluid Check Procedure Hot or Cold 

Park the vehicle on a level surface. 

— Place the shift lever in “P” (Park) with the 
parking brake applied. 

— With your foot on the brake pedal, move the 
shift lever through each gear range, pausing 


for about 3 seconds in each range. Then, 
position the shift lever in “P” (Park). 

— Let the engine idle for 3 minutes or more. 

— Then follow these steps to check the fluid level: 
© Pull out the dipstick and wipe it with a 

clean rag or paper towel 
© Push it back in all the way, wait 8 seconds 
and then pull it back out again 

— Check both sides of the dipstick, and read the 
lower level. The fluid level must be in the 
COLD area for a cold check or in the HOT area 
or cross-hatched area for a hot check. 

Ifthe fluid level is where it should be, push the 
dipstick back in all the way. 

— If the fluid level is low, add only enough 
DEXRON III or DEXRON ILE to bring the fluid 
level up to the COLD area for a cold check or 
the HOT area for a hot check. It doesn’t take 
much fluid, generally less than a pint. DO NOT 
OVERFILL. 

— After adding fluid, recheck the fluid level as 
described above. When the correct fluid level is 
obtained, push the dipstick back in all the way. 

© Fluid color. 

— Should be red when new. 


NOTICE: Do not overfill. Overfilling will cause 
foaming, loss of fluid, and possible damage to the 
transmission, 


PARTS, CLEANING AND INSPECTION 


Use appropriate safety equipment such as: 

— Safety glasses. 

— Gloves 

Clean transmission exterior before removing parts. 
Do not use wipe cloths or rags. 

Do not use solvents on: 

- Rubber seals. 

—  Plastic/Teflon® thrust washers. 

Blow out all passages with compressed air. 
Lubricate all internal parts with TRANSJEL® 
during assembly. 

When installing screws, bolts or studs into 
aluminum, always dip the threads in 
TRANSJEL®. 

Recondition damaged or stripped aluminum 
threads with thread inserts. 

Replace all gaskets and O-ring seals. 

= Donot use gasket cement or sealers. 

Replace Teflon® and rubber lip seals only when 
necessary and install using the appropriate seal 
installers and sizes. 


Inspect 


Manual linkage for: 
— Wear at pivoting points, 

= Bent or broken links or rods. 

All seals, gaskets, O-rings and mating surfaces for: 
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FLUID LEVEL TO BE IN CROSS-HATCHED 
AREA ON FLUID LEVEL INDICATOR BLADE. 
CHECK AT OPERATING TEMPERATURE. 


LIGHT BROWN 


besten] 


AUTOMATIC TRANSMISSION 
FLUID DIAGNOSIS 


NON TRANSPARENT PINK 


I 


[CHECK FLUID LEVEL| 


TRANSMISSION FLUID MAY TURN DARK 
WITH NORMAL USE AND DOES NOT 
ALWAYS INDICATE CONTAMINATION 
OR OXIDATION 


1 es 


DRAIN FLUID TO DETERMINE IF 
THERE IS CONTAMINATION 


[AVERY SMALL AMOUNT 
OF MATERIAL IN THE BOTTOM 
PAN IS A NORMAL CONDITION 


CHANGE FLUID 
JAND FILTER 


[CHECK FLUID LEVEL| 


PERFORM ROAD TEST 
(REFER TO TRANSMISSION 
DIAGNOSIS” SECTION) 


[REPLACE COOLER 


TRANSMISSION 
OVERHAUL REQUIRED 
|(REFER TO “UNIT 
REPAIR SECTION”) 


[LARGE PIECES OF METAL OR 
JOTHER MATERIAL IN THE 
BOTTOM PAN 


c 


[TRANSMISSION OVERHAULS 
REQUIRED (REFER TO “UNIT 
REPAIR” SECTION) 


[ADD FLUID TO OBTAIN 
PROPER LEVEL 


[CONTAMINANTS FLUID LEVEL 
IN FLUID HIGH 


mt 


REMOVE [PERFORM ROAD) 
EXCESS FLUID TEST (REFER TO 
—1——_| TRANSMISSION 


[CHECK FOR EXTERNAL 
LEAKS (REFER TO 
“FLUID LEAK DIAGNOSIS“) 


[DRAIN FLUID TO 
DETERMINE SOURCE OF 
CONTAMINATION 


[CORRECT LEAK 
CONDITION 


PERFORM ROAD TEST 
(REFER TO TRANSMISSION. 
“DIAGNOSIS” SECTION) 


| 


PERFORMROAD| | “DIAGNOSIS” 
TEST(REFERTO | [SECTION 
[TRANSMISSION 

DIAGNOSIS’ 

SECTION) 


[TRANSMISSION OVERHAUL PERFORM ROAD TEST 


REQUIRED (REFER TO “UNIT (REFER TO TR. 


LANSMISSION 


JREPAIR” SECTION) “DIAGNOSIS” SECTION) 


Figure 3 - Fluid Color, Level and Condition Check 
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— Nicks. 
— Cuts, 
— Damage. 
© Snap rings for: 
— Expansion or compression. 
— Distortion. 
— Nicks. 
- Proper ring to groove fit. 
© Bearings and thrust surfaces for: 
— Wear. 
= Scoring. 
— Pitting 


FLYWHEEL, TORQUE CONVERTER VIBRATION 
TEST PROCEDURE 


A. Start engine. 
B. With engine at idle speed and the transmission in 
“p” (Park) or “N” (Neutral), observe vibration, 
C. Shut engine “OFF” 
& Remove or Disconnect 
|, Starter. Refer to SECTION 6D2. 
2. Converter cover bolts and cover. 
3. Torque converter to flywheel bolts. 
4. Rotate torque converter 120° (one-third 
turn). 


| Install or Connect 


1. Flywheel to torque converter bolts 


Important 


© All torque converter to flywheel bolts 
should be hand started before torquing to 
ensure proper alignment and to avoid cross 
threading. 


Al Tighten 


© ‘Torque converter to flywheel bolts to 
62 Nem (46 Ib. ft.) 


2. Converter cover and bolts. 


al Tighten 


© Converter cover bolts to 10 Nem 
(89 Ib. in.). 
3. Starter. 


D. Start engine and check for vibration. Repeat this 
procedure until the best possible balance is 
obtained. 


NOTICE: Be sure torque converter bolts do not 
bottom out in lug nuts or the torque converter cover 
could be dented and cause internal damage. 


FLUID LEAK DIAGNOSIS 

‘The cause of most external leaks can generally be 
located and repaired with the transmission in the 
vehicle. 


LOCATING THE LEAK 


General Method 

1. Verify that the leak is transmission fluid. 

2. Thoroughly clean the suspected leak area. 

3. Operate the vehicle for about 24 km (15 mi.) or 
until normal operating temperatures are reached. 

4. Park the vehicle over clean paper or cardboard. 

5. Shut engine “OFF” and look for fluid spots on 
paper. 

6. Make necessary repairs. 


Powder Method 
1. Thoroughly clean the suspected leak area with 
solvent. 


2. Apply an aerosol type powder, such as foot powder, 
to the suspected leak area. 

3. Operate the vehicle for about 24 km (15 mi.) or 

until normal operating temperatures are reached. 

Shut engine “OFF” 

Inspect the suspected leak area and trace the leak 

path through the powder to find the source. 

6, Make necessary repairs 


4, 
5. 


Dye and Black Light Method 
A fluid dye and black light kit is available from 
various tool manufacturers. 
1, Follow the manufacturer's recommendations for 
the amount of dye to be used. 
2. Detect the leak with the black light. 
3. Correct cause of leak. 


REPAIRING THE LEAK 

Once the leak has been pinpointed and traced back 
to its source, the cause of the leak must be determined 
in order for it to be repaired properly. If a gasket is 
replaced, but the sealing flange is bent, the new gasket 
will not repair the leak. The bent flange must also be 
repaired. Before attempting to repair a leak, check to 
be sure that the following conditions are correct as they 
may cause a leak, 


Gaskets 

© Fluid level/pressure is too high. 

© Plugged vent or drain-back holes. 

© Improperly tightened fasteners or dirty/damaged 
threads. 

© Warped flanges or sealing surface. 

© Scratches, burrs or other damage to the sealing 
surface. 

¢ Damaged or worn gasket. 

Cracking or porosity of the component. 

© Improper sealant used, where applicable. 
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Seals 
Fluid level/pressure is too high. 

© Plugged vent or drain-back holes. 

© Damaged seal bore (scratched, burred or nicked). 

© Damaged or worn seal. 

© Improper installation. 

© Cracks in component. 

© Manual or output shaft surface scratched, nicked 
or damaged. 

© Loose or worn bearing causing excess seal wear. 


POSSIBLE POINTS OF FLUID LEAK 


Figure 4 
1. Transmission oil pan: 
© Attaching bolts not correctly tightened. 
© Improperly installed or damaged gasket. 
© Oil pan or mounting face not flat. 
© Incorrect gasket. 
2. Case leak: 
© Fill tube “multi-lip seal” damaged or missing. 
Fill tube bracket mislocated. 
© Speedometer driven gears/speed sensor seal 
damaged. 
Manual shift seal damaged. 
Oil cooler connector fittings loose or damaged. 
Propeller shaft oil seal worn or damaged. 
Line pressure pipe plug loose 
Porous casting. 
eak at converter end: 
Converter seal damaged. 
- Seal lip cut. Check converter hub for 
damage. 
— Bushing moved forward and damaged. 
— Garter spring missing from seal. 
@ Converter leak in weld area. Refer to 
“Transmission Diagnosis.” 
* Porous casting of the case or pump. 
4. Fluid comes out vent pipe or fill tube: 


ereceece 


© Overfill 

© Water or coolant in fluid. Fluid will appear 
milky. 

© Case porous. 

© Incorrect fluid level indicator. 

© Plugged vent. 

¢ Drain back holes plugged. 

© Mispositioned oil pump to case gasket. 


CASE POROSITY REPAIR 

1. Clean the leak area with solvent and air dry. 

2. Mix a sufficient amount of epoxy adhesive, P/N 
1052533, or equivalent, following the 
manufacturer's recommendations. 

3. While the transmission case is hot, apply epoxy 
adhesive with a clean, dry soldering acid brush 

4, Allow the epoxy adhesive to cure for three hours 
before starting the engine. 

5. Repeat fluid leak diagnosis procedures. 


ON-VEHICLE SERVICE 


TORQUE CONVERTER CLUTCH (TCC) 

ELECTRICAL CONTROLS 
The Torque Converter Clutch (TCC) system uses 

controls that are internal as well as external to the 

transmission. For internal control components of the 

‘TCC system refer to “Transmission Diagnosis.” 

The external control components of the TCC 
system include: 

1, Brake Release Switch ~ To avoid stalling the engine 
when braking, the converter clutch is released any 
time the brakes are applied. 

2. Powertrain Control Module (PCM) - Receives input 
signals and grounds TCC solenoid to apply clutch 
when proper operating conditions are met. 

3. Throttle Position (TP) Sensor - Sends throttle 
position information to Powertrain Control Module 
(PCM). 

4, Vehicle Speed Sensor (VSS) - Sends vehicle speed 
information to Powertrain Control Module (PCM). 

5. Engine Coolant Temperature (ECT) Sensor - Sends 
engine coolant temperature information to 
Powertrain Control Module (PCM), 


TORQUE CONVERTER CLUTCH DIAGNOSIS 

‘To properly diagnose the Torque Converter Clutch 
(TCC) system, perform all electrical testing first and 
then the hydraulic testing. Refer to SECTION 6E3 for 
additional torque converter clutch information. 


BRAKE TRANSMISSION SHIFT INTERLOCK 
SOLENOID 


Remove or Disconnect 

1. Console door and trim plate. Refer to SECTION 8C. 

2. Brake transmission shift interlock (BTSI) solenoid 
from floorshift control bracket. 

3. BTSI solenoid electrical connector. 


=| Install or Connect 

1, BTSI solenoid electrical connector. 

2, BTSI solenoid to floorshift control bracket. 

8. Console trim plate and door. Refer to SECTION 8C. 


TRANSMISSION SHIFT CONTROL CABLE AND 
LINKAGE 


Transmission Shift Control Cable 
Figures 5 through 7 


Remove or Disconnect 

1. Raise vehicle and suitably support. Refer to 
SECTION 0A. 

Shift cable control at transmission. 

Lower vehicle, 

Negative battery cable. 


Be 
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BOTTOM PAN GASKET OIL PUMP SEAL ASSEMBLY MANUAL SHAFT SEAL 
CASE OIL PUMP TO CASE SEAL SPEED SENSOR SEAL 

COOLER CONNECTORS CONVERTER EXTENSION TO CASE SEAL 
‘SERVO COVER SEAL VENT EXTENSION OIL SEAL ASSEMBLY 
OIL FILL TUBE SEAL ELECTRICAL CONNECTOR SEAL LINE PRESSURE PLUG 


Figure 4 - Leak Inspection Points 
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OOIRS 


10. 
ul. 
12. 
13. 


14. 
15. 


16. 


17. 


18. 
19. 
20. 


2: 


‘TRANSMISSION CONTROL CABLE 
RETAINER 
RETAINER 
RETAINER 
BRACKET 


[s] screw 


WASHER 
COTTER PIN 
PIN 
CONTROL 
BOLT 


GROMMET 


INSULATOR 


Figure 5 - Shift Control Cable and Attachment 


Left side lower trim panel. 
Disable SIR system. Refer to SECTION 9J. 
Console trim plate. Refer to SECTION 8C. 

Center air outlet. Refer to SECTION 8C. 

Accessory trim plate. Refer to SECTION 8C. 
Connect negative battery cable. 

Left and right side seats. Refer to SECTION 10-10 
Negative battery cable. 

Left side console trim panel. Refer to SECTION 8C. 
Left side knee bolster. 

Left inflatable restraint bracket. 

Knee bolster inner bracket. 

Right side console trim panel. Refer to SECTION 
8c. 

Radio control. Refer to SECTION 8C. 

Power window control module. 

Inflatable restraint arming sensor bracket and lay 
aside 


. Shift cable lever at shift lever. 


22. Cable at bracket. 
23. Grommet screws. 
24, Shift control cable through floor pan. 


x} Install or Connect 


1 
2. 


3. 
4, 


me 


Shift cable through floor pan. 
Cable to bracket. 

Cable to shift lever. 

Screws to grommet. 


Tighten 


© Screws to grommet 1.7 Nem (15 Ib. in.). 
Inflatable restraint arming sensor bracket. 


al Tighten 


* Screws to inflatable restraint arming sensor 
bracket to 10 Nem (89 Ib. in.). 

Power window control module, 

Radio control. 
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12. 


16. 


18. 


19. 
20. 


2 


22. 
23. 


al Tighten 

© Radio control 
(53 Ib. in.). 

Right side trim panel. Refer to SECTION 8C. 

Left side knee bolster inner bracket and inflatable 

restraint bracket. 


fl Tighten 


© Inflatable restraint bracket nuts and bolts to 
10 Nem (89 Ib. in.). 

© Knee bolster inner bracket retaining bolts to 
10 Nem (89 Ib. in.). 


retaining nuts to 6 Nem 


. Knee bolster outer bracket. 


Tighten 
¢ Knee bolster outer bracket bolts to 10 Nem 
(89 Ib. in.). 


. Left side console trim panel Refer to SECTION 8C. 


Negative battery cable. 


. Right and left side seats. Refer to SECTION 10-10. 
. Accessory trim plate. Refer to SECTION 8. 
. Center air outlet. Refer to SECTION 8C. 


Console trim plate and electrical connector. 


: Enable SIR system. 


Left side lower trim panel. 


Al Tighten 


© Left side lower trim panel retaining screws to 
3.3 Nem (29 Ib. in.). 

Raise vehicle. 

Shift control cable to transmission. Hand tighten 

only. 


. Adjust cable as follows: 


A Adjust 


A. Lower vehicle. 

B. Place control lever in neutral 
Raise vehicle. Refer to SECTION 0A. 

). Loosen cable at shift lever. 
Rotate shift lever “clockwise” to “P” (Park) 
detent and then back to “N” (Neutral). 


Important 
e Lever must be held out of “P” (Park) when 
tightening nut. 


BQ] Tighten 


e Cable attachment to transmission 20 Nem 
G5 Ib. ft.) 

Lower vehicle. 

Check cable adjustment by rotating control level 

through the detents. 


moO 


24, Turn ignition switch to run, check for 7-9 flashes of 
INFI rest lamp. 


Floorshift Control 
Figures 6 and & 


Remove or Disconnect 
Negative battery cable. 
Console trim plate. Refer to SECTION 8C. 
Center air duct. Refer to SECTION 8C. 
Accessory trim plate cover. Refer to SECTION 8C. 
Console lower retaining screws. 
Parl/neutral position switch. 
Shift and park lock cables. 
Retaining bolts to floor shift control. 
Brake transmission shift interlock (BTSI) solenoid 
electrical connector. 


PENA WP wwe 


F4 Install or Connect 
1. BTSI solenoid electrical connector. 
2, Floorshift control retaining bolts. 


al Tighten 


© Floorshift control retaining bolts to 10 Nem 
(89 Ib. in.) 
3. Shift and park lock cables. 


CONTROL KNOB BUTTON 
CONTROL BUTTON RETAINER 
EXTERNAL RETAINING RING 

CONTROL KNOB (WITH LEATHER COVER) 
BOLT 

CONTROL LEVER 


Figure 6 - Floorshift Control 
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4, Park/neutral position switch retaining screws. 


Tighten 


Park/neutral position switch retaining screws 
to 3 Nem (27 Ib. in.), 


Al Adjust 
© Switch, Refer to “Park/Neutal Position Switch” 
in this section. 


5. Lower retaining screws to console. 


al Tighten 


© Lower retaining screws to console to 8 Nem 
(73 Ib. in), 
6. Accessory trim plate. Refer to SECTION 8C. 
7. Center air duct. Refer to SECTION 8C. 
8 Console trim plate. Refer to SECTION 8C. 
9. Negative battery cable. 


Park/Lock Control Cable 


fe] Remove or Disconnect 


1. Negative battery cable. 

2. Left side lower trim panel. 

3, Console trim plate. Refer to SECTION 8C. 

4. Center air outlet. Refer to SECTION 8C. 

5. Accessory trim plate. Refer to SECTION 8C. 

6. Remove left and Refer to 
SECTION 10-10. 

7. Left side trim panel. Refer to SECTION 8C. 

8. Left side knee bolster. 

9. Left side inflatable restraint bracket. 

10. Left side knee bolster inner bracket. 

11. Right side console trim plate, Refer to SECTION 


right side seats. 


12, Console Refer to SECTION 8C. 
13. Park/lock control cable at shifter. 

14. Park/lock control cable at bracket. 

15. Steering column lower support bracket. 
16. Park/lock control cable at steering column. 
17. Park/lock cable clip screw from dash panel. 


Install or Connect 

With lock button in the up position and shift lever 
in the “P” (Park) position, snap cable connector into 
shifter base. 

2. Steering column lower support bracket. 

3. Console. Refer to SECTION 8C. 

4, Park/ock cable to shifter bracket. 
5. 

6. 

7. 


Park/lock cable to shifter. 
Parlv/lock cable clip screw to dash panel. 
Right side console trim panel. Refer to SECTION 
8C. 

8. Left side inflatable restraint bracket and knee 
bolster inner bracket. 


Bl Tighten 


e Inflatable restraint bracket and knee bolster 
inner bracket to 10 Nem (89 Ib. in.). 
9. Left side knee bolster. 


Bl Tighten 


© Bolts, inner bolster 10 Nem (89 Ib. in.). 
© Bolts, outer bolster 23 Nem (17 Ib. ft.). 
10. Left side console panel. Refer to SECTION 8C. 
11, Left side seat. Refer to SECTION 10-10 
12. Right side seat, Refer to SECTION 10-10. 
13. Accessory trim plate. Refer to SECTION 8C. 
14. Center air outlet. Refer to SECTION 8C. 
15. Console trim plate. Refer to SECTION 8C. 
16. Left side lower trim panel. 
17. Negative battery cable. 


Inspect 

© Functional operation. 

1. With the shift lever in “P” and the key in “LOCK” 
position, make sure that you cannot move the 
shifter lever to another position. Ignition key 
should be removable from column. 

2. With the key in “RUN” and the shift lever in “N,” 
make sure that you cannot turn the key to “LOCK.” 

3. If the above conditions are met, the system is 
properly adjusted. 


PARK/NEUTRAL POSITION SWITCH 
Figure 8 


tz} Remove or Disconnect 

‘Negative battery cable. 

Console trim plate. Refer to SECTION 8C. 
Mounting nuts 

Switch, 

Gage pin. 


PRES 


Using New Switch 


Install or Connect 

1. Place shift control lever in “N.” 

2. Insert carrier tang on switch in slot on shifter. 
3. Mounting nuts, 


al Tighten 


© Mounting nuts to 3 Nem (26 Ib. in.), 


Important 


© If holes do not align with shift control, verify 
shift control lever is in “N” position. Do not 
rotate switch. Switch is pinned in “N” position. 
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5. 
6. 
7. 
8. 


COLUMN LOCKED IN “PARK” POSITION 
COLUMN IN UNLOCKED POSITION 
DIRECTION OF TENSION (PARK ADJ) 
CABLE 

BRACKET 

CONNECTOR 


BACKORIVE PIN 
BASE 

LOCK BUTTON 
LEVER 
WASHER 
RETAINER 


C1007 7A.V-RP 


Figure 7 - Park/Lock Control Cable 


e If switch has been rotated and pin broken, 
switch can be adjusted by using the “Using Old 
Switch” procedure. 

Move shift control lever out of “neutral” position to 

shear plastic pin 

Gage pin. 

Console trim plate. Refer to SECTION &C 

Control knob. 

Negative battery cable. 


Important 

‘After switch installation, verify that engine will 
only start in “P” and “N”, If engine will start in any 
other position, readjust switch using “Using Old 
Switch” procedure. 


Using Old Switch 


Install or Connect 
Place shift control lever in “N”. 
Insert carrier tang on switch in slot on shifter. 
‘Assembly mounting nuts to case, loosely. 
Rotate switch to align service adjustment hole with 
carrier tang hole. 
Insert gage pin 2.34 mm (0.094") in service 
adjustment hole and rotate switch until pin drops 
in to a depth of 15 mm (0.59 inch). 


Bl Tighten 


© Switch retaining nuts to 3 Nem (26 Ib. in.). 
Gage pin. 

Console trim plate. Refer to SECTION 8C. 
Negative battery cable. 


T; 

2. 
3. 
4, 


a 


ere 
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NEUTRAL START AND BACKUP LAMP SWITCH 
GAGE PIN 

NUT 

CARRIER TANG 
MOUNTING STUD 
DETENT PLATE 


RC1006-7-¥.8P 


Figure 8 - Park/Neutral Position Switch 


Important 

© After switch adjustment, verify that engine will 
only start in “P” or “N”. If engine will start in any 

other position, readjust switch. 


CHANGING FLUID FILTER AND SEAL 


fe] Remove or Disconnect 

1. Raise vehicle and suitably support. See SECTION 
OA. 

Upper and lower underbody braces (if equipped) 
Place drain pan under transmission oil pan. 

Oil pan bolts from the front and sides only. 

Loosen rear oil pan bolts approximately four turns. 


Important 


© Donot damage the transmission case or oil pan 
sealing surfaces or leaks may occur. 

6. Lightly tap oil pan with rubber mallet or pry to 

allow fluid to drain. 

© Inspect fluid color. 

© Refer to chart in this section. 

Remaining oil pan bolts, ofl pan and gasket. 

Fluid filter and seal. 

© Seal may be stuck in the pump. 


aap 


ex 


Inspect 

© Filter, open filter by prying the metal crimping 
away from the top of the filter (black) and pull 
apart. The filter may contain evidence for root 
cause diagnosis. 
- Clutch material 
- Bronze slivers indicating bushing wear. 
- Steel particles. 


Clean 


Transmission case and oil pan gasket surfaces with 
solvent and air dry. 
— All traces of old gasket material must be 
removed. 


Install or Connect 

1. Coat new filter neck seal with a small amount of 
TRANSJEL® J 36850 or equivalent. 

New filter neck seal onto filter. 

New filter into case. 

Oil pan and new gasket. 


al Tighten 


© Oil pan to transmission case bolts alternately 
and evenly to 11 Nem (97 Ib. in.) 

Upper and lower underbody braces (if equipped). 

Lower vehicle. 

Fill transmission to proper level with DEXRON® 

II or DEXRON® IIE automatic transmission fluid. 

Refer to “Fluid Level and Checking Information” in 

this section. 


ReN 


NO 


Inspect 
© Oil pan gasket for leaks, 


OIL COOLER PIPES 


Figure 9 

If replacement of transmission cooler pipes is 
required, use only double wrapped and brazed steel 
tubing meeting GM Specification 123M or equivalent. 
‘Tubing should be double flared. 


Important 
If transmission oil cooler pipe(s) requires 
repairs, always check flow rate after repair is 
made. Refer to “Oil Cooler Flushing” in this 
section for procedure. 


NOTICE: Allow sufficient clearance, around 
cooler pipes to prevent damage or wear which may 
cause fluid loss. 


Remove or Disconnect 
1, Upper transmission line at radiator. 
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[EZ] on cooter pipe To TRANSMISSION FITTING 


Z] OWL COOLER PIPE TO RADIATOR FITTING 


3] Ol COOLER UPPER PIPE 


[Z) oncooter tower pire 
B 


€ 


OIL COOLER PIPE CLIP 


SCREW 


Ms 8975-70, 


Figure 9 - Oil Cooler Pipes 


Hold down clamp at front crossmember. 

Raise vehicle and suitably support. Refer to 
SECTION 0A. 

Gross braces (if equipped). Refer to SECTION 10-3 
Exhaust system. Refer to SECTION 6F. 

Lower transmission pipe at radiator. 

Oil cooler pipes lower hold down clamps. 

Lower and upper oil cooler pipes at transmission. 
Upper and lower oil cooler pipes. 


ep 


pero ms 


Install or Connect 


T, Upper and lower cil cooler pipes (bend to fit). 
Oil cooler pipes to transmission. 


al Tighten 


e il cooler pipes to transmission 14 Nem 
(124 Ib, in. 
Oil cooler pipes lower and hold down clamps. 


Al Tighten 


© Oil cooler pipes lower and hold down clamp to 
12 Nem (107 Ib. in.) 
Lower oil cooler pipe to radiator. 


Al Tighten 


© Lower oil cooler pipe to radiator to 27 Nem 
(20 Ib. ft. ). 


Exhaust system. Refer to SECTION 6F. 
Underbody braces (if equipped). 

Lower vehicle. 

Oil cooler pipe hold down clamp to crossmember. 


Al Tighten 


© Oil cooler pipe hold down 
crossmember to 12 Nem (107 Ib. in.) 
Upper oil cooler pipe to transmission. 


PAH 


clamp to 


Tighten 

Upper oil cooler pipe to radiator to 27 Nem 

(20 Ib. ft). 

10. Check fluid level. Refer to “Transmission Fluid 
Checking and Filling Procedures” in this section. 


OIL COOLER FLUSHING 
Figure 10 


Tools Required: 

J 35944 Oil Cooler and Line Flusher 

J 3594-20 Cooler Flushing Fluid 

‘Transmission oil cooler flushing must be performed 

whenever a transmission is removed for service. It is 
essential to flush the oil cooler after a major overhaul, 
if fluid contamination is suspected, or in any case of 
pump or torque converter replacement, 
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To ensure complete transmission system service, it 
is recommended that the flush procedure be performed 
after the overhauled or replacement assembly has been 
reinstalled in the vehicle. 


Preparation 

1. After overhauled or service replacement 
transmission is reinstalled in vehicle, do not 
reconnect oil cooler pipes. 

2, Remove fill cap on tool and fill can with 0.6 liter 
(20-21 ounces) of J 35944-20 cooler flushing fluid. 
Do not overfill or tool will need to be recharged with 
air before backflush. Follow manufacturer's 
suggested procedures for proper handling of 
solution. 


NOTICE: DO NOT substitute with any other 
solution. The flushing tool is designed to use only 
this concentrate. Use of any other solution can 
result in damage to the tool, cooler components, or 
improper flushing of the cooler. 


8. Secure fill cap and pressurize the flusher can with 
shop air to 550-700 kPa (80-100 psi). 


Important 

© Shop air supply must be equipped with a 
water/oil filter and not exceed 825 kPa (120 

psi). 


MEASURING CUP 
BAIL CLIP 

SOLUTION INTRODUCTION TRIGGER 
FILL CAP AND TANK PRESSURIZING VALVE 
WATER ON-OFF VALVE 

[AIR TO SURGE LINES VALVE 
COUPLING NUT 

WATER AND SOLUTION FEED HOSE 
CLEANING PIN 

WATER SUPPLY HOSE 

DISCHARGE HOSE 


oO 
@ 
je 
je) 
je] 
@ 
@ 
@ 
je) 
jer] 


4, Connect the discharge hose to the transmission end 

of the oil cooler pipe that goes to the top fitting at 

the radiator. 

Clip discharge hose onto the oil drain container. 

Mount the flushing tool to undercarriage of vehicle 

with the hook provided and connect the hose from 

the flushing tool to the remaining oil cooler pipe. 

7. With the water valve on the tool in the “OFF” 
position, connect the water hose from the water 
supply to the tool. 

8. Turn “ON’ the water supply at the faucet. 


oe 


Initial Flushing 


1. Switch the water valve on the tool to the “ON” 
position and allow the water to flow through the oil 
cooler for ten seconds to remove the supply of 
transmission fluid in the system. 


NOTICE: If water does not flow through the oil 
cooler (system is completely plugged), do not 
continue flushing procedure or damage to the tool 
or components could result. Turn the water “OFF” 
immediately and inspect the pipes and cooler for 
restrictions. Replace the oil pipe(s) and/or the oil 
cooler. Refer to SECTION 6B 


MS 8976-70, 


Figure 10 - Oil Cooler and Line Flusher 
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Switch the water “ON’-"OFF” valve on the tool to 
the “OFF” position and clip the discharge hose onto 
a five gallon pail with a lid or position a shop towel 
over the end of the discharge hose to prevent 
splash. Discharge will foam vigorously when 
solution is introduced into water stream. 

3. Switch the water “ON"-“OFF” valve on the tool to 
the “ON” position and depress the trigger to mix 
flushing solution into the water flow. Use the bale 
clip provided on the handle to hold the trigger 
down. 

4, Flush oil cooler with water and solution for two 
minutes. During this flush, attach the air supply to 
the air valve located on plumbing of tool for 3 to 5 
seconds at the end of every 15-20 second interval to 
create a surging action. 

5. Release the trigger and switch the water 
“ON’“OFF” valve on the tool to the “OFF” position. 

6. Disconnect both hoses from the oil cooler pipes. 


Backflush 

1. Connect hoses to the oil cooler pipes opposite from 
the initial flush procedures to perform a backflush. 

2, Repeat Steps 3 and 4 from “Initial Flush“ 
procedure. 

3. Release the trigger and allow water only to rinse 
the oil cooler for one minute. 

4. Switch the water valve on the tool to the “OFF” 
position and turn the water supply “OFF” at the 
faucet. 

5. Attach air supply to the air valve located on 
plumbing of tool and dry the system out with air for 
at least two minutes, or longer if moisture is visible 
exiting from the oil cooler line discharge hose. Use 
an air chuck clip, if available, to secure the air 
chuck onto the air valve for ease of operation. 


NOTICE: Excessive residual moisture can cause 
corrosion in the oil cooler or cooler pipes and can 
damage the transmission. If Steps 6 through 9 
cannot be completed at this time, rinse the oil 
cooler and cooler pipes with transmission fluid. 
Complete Steps 6 through 9 after reinstallation of 
transmission. 
6. Connect the cooler feed pipe to the transmission 


Important 


© Top fitting at transmission is the cooler return: 
@ Bottom fitting at transmission is the cooler 
feed 

7. If not already connected, attach the discharge hose 
to the cooler return pipe and place into an 
appropriate drain container. 

8. After filling the transmission with DEXRON® IIT 
or DEXRON® IIE automatic transmission fluid, 
start the engine and run for 30 seconds. This will 
remove any residual moisture from the oil cooler 
and cooler pipes, protect all components from 


corrosion, and check flow rate through the cooler. A 
minimum of 1.9L (two quarts) must be obtained 
during this 30 seconds run. If fluid flow is 
insufficient, check the fluid flow out of the 
transmission by disconnecting the oil cooler feed 
line at the radiator and restarting the engine. Do 
the following according to flow rate: 
© Insufficient Feed Flow: 
transmission for cause. 
© Sufficient Feed Flow: Inspect oil cooler pipes 
and fittings for restrictions or leaks and repeat 
the oil cooler flushing procedure. Repeat the 
check of fluid flow out the return line and if 
flow is still inhibited, replace the oil cooler. 
Refer to SECTION 6B. 

9. Remove discharge hose, reconnect cooler return 
pipe to transmission and refill unit to proper fluid 
level. Refer to “Fluid Level and Checking 
Information” in this section. 


SERVICEABLE COMPONENTS 


FILL TUBE AND SEAL 
Figure 11 


Inspect the 


Remove or Disconnect 


Fluid level indicator. 

Raise vehicle. Refer to SECTION 0A. 
Bolt retaining fill tube to transmission. 
Loosen tube from transmission. 
Lower vehicle 

Pull tube out of vehicle from the top. 
Seal. 


1 
2. 

3. 
4, 
5. 
6. 

7. 


Install or Connect 
Seal. 
Fill tube. 
Raise vehicle. 
Locate fill tube on transmission. 
Fill tube bolt to transmission. 


[QJ Tighten 

Fill tube bolt to 47 Nem (35 Ib. ft.). 

Lower vehicle. 

Fluid level indicator. 

Check fluid level. Refer to “Fluid Level and 
Checking Information” in this section. 


1 

2. 
3. 
4, 
5. 


Pes 


CONVERTER COVER 
Figure 12 


Remove or Disconnect 
‘Negative battery cable. 

Starter. Refer to SECTION 6D2. 
Converter cover bolts. 

Cover. 


I. 
2. 
3 
4 
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Ms 8978-70 


Figure 12 - Converter Cover 


OIL LEVEL INDICATOR 
bd Install or Connect 


OIL FILL TUBE 
‘TUBE SEAL (LIP TYPE) 
Soir Important 

RCION- TARP © All converter to flywheel bolts should be hand 


started before torquing to ensure proper 
alignment and to avoid cross threading. 
1. Converter to flywheel bolts. 


By Tighten 
© Torque converter to flywheel bolts 62 Nem 
(46 Ib. ft.). 
2. Converter cover and bolts. 


Figure 11 - Fill Tube and Indicator 


Install or Connect 


1. Cover. 
2. Cover bolts. al Tighten 

al Tighten ‘i Se Converter cover bolts to 10 Nem (89 Ib. in.). 

© Torque converter cover bolts to 10 Nem 4° Negative battery cable 

(89 Ib. in.). : 
3. Starter. 
4. Negative battery cable. OIL PAN AND GASKET 
Figure 14 


CONVERTER TO FLYWHEEL BOLTS 


Remove or Disconnect 
Figures 12 and 13 


I. Raise the vehicle. Refer to SECTION OA. 
2. Upper and lower underbody braces (if equipped). 
ca Remove or Disconnect 3. Place drain pan under transmission oil pan. 
‘Negative battery cable. 4. Oil pan bolts from the front and sides only. 
7 Starter. Refer to SECTION 6D2. 5. Loosen rear oil pan bolts approximately four turns. 
3. Converter cover bolts and cover. 
Important 
Important ‘Do not damage the transmission case or oil pan 
© Mark alignment of flywheel and converter to sealing surface. 
retain a proper balance. 6. Lightly tap oil pan with rubber mallet or pry to 
4. Converter to flywheel bolts. allow fluid to drain, 
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LUBRICATE CONVERTER PILOT 
CONVERTER ASSEMBLY 
FLYWHEEL 


BOLT Ms 8979-78, 


Figure 13 — Converter to Flywheel 


7. Remaining oil pan bolts, oil pan and gasket. 


Clean 


© Transmission case and oil pan gasket surfaces with 
solvent and air dry, All traces of old gasket material 
must be removed. 


bd Install or Connect 


T._ Oil pan and new gasket. 


By Tighten 


© Oil pan to transmission case bolts alternately 
and evenly to 11 Nem (97 Ib. in.), 

Upper and lower underbody braces (if equipped). 

Lower vehicle. 

Fill transmission to proper level with DEXRON® 

Ul or DEXRON® IIE automatic transmission fluid. 

Refer to “Fluid Level and Checking Information” in 

this section. 


Ro 


CONTROL VALVE BODY AND PRESSURE 
SWITCH 


Figures 15 and 16 


Remove or Disconnect 


I. Oil pan. Refer to “Oil Pan and Gasket” in this 
section. 

Oil filter and filter seal. 

Electrical connectors from control valve body 
components. 

4. Torque converter clutch (TCC) solenoid bolts and 
solenoid assembly with O-ring seal. 

Wiring harness bolts and lay wiring harness aside. 
Bolts and pressure switch assembly. 

Bolt and manual detent spring assembly. 
Remaining control valve body bolts. 

Manual valve link. 


Por on 


CASE, TRANSMISSION 

SEAL, FILTER 

FILTER ASSEMBLY, TRANSMISSION OIL 
GASKET, TRANSMISSION OIL PAN 
PAN, TRANSMISSION OIL 

SCREW, TRANSMISSION OIL PAN 


RCIOMTAY-AP. 
Figure 14 - Oil Pan and Filter, 


10. Control valve body. 


Inspect 

© Control valve body. Refer to SECTION 7A-14B for 
cleaning, inspection and repair of the control valve 
body. 


Bal Install or Connect 


NOTICE: Install all valve body bolts then torque 
in a spiral pattern starting from the center (see 
Figure 16). If bolts are torqued at random, valve 
bores may be distorted and inhibit valve operation. 

1, Control valve body and manual valve link to 

transmission case. 

Control valve body bolts. 

Manual detent spring assembly and bolt 

Pressure switch assembly and bolts. 

Wiring harness and bolts. 

‘TCC solenoid, O-ring seal and bolts. 


POR ey 
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CASE, TRANSMISSION 

VALVE ASSEMBLY, CONTROL BODY 

‘SPRING ASSEMBLY, MANUAL DETENT 

BOLT, MANUAL DETENT SPRING. 

SOLENOID ASSEMBLY, WIRING HARNESS AND 
SWITCH ASSEMBLY, TRANSMISSION PRESSURE 
BOLT, PRESSURE SWITCH ASSEMBLY 


RCIONS-TALY-RP 


Figure 15 - Control Valve and Pressure Switch Assembly 


7. Blectrical connectors. 


Bl tighten 

All bolts in the pattern shown in Figure 16 to 

11 Nem (97 Ib. in.). 

8. Oil filter and filter seal. 

9. Oil pan. Refer to “Oil Pan and Gasket” in this 
section. 


ACCUMULATOR ASSEMBLY 


Figure 17 
‘Tool Required: 
J 25025-B Pump and Valve Body Alignment 
Pin Set 


| Remove or Disconnect 


1. Oil pan. Refer to “Oil Pan and Gasket” in this 
section. 
2. Oil filter and filter seal. 


3. Control valve body. Refer to “Control Valve Body 
and Pressure Switch” in this section. 

4. Accumulator cover bolts 

5. 1-2 accumulator cover, piston and spring. 

6. Bolts and spacer plate support. 

7. Spacer plate and spacer plate gaskets. 

8. 3-4 accumulator spring, piston and pin. 


Inspect 
@ Accumulator assembly. Refer to SECTION 7A-14B. 


PA Install or Connect 
1. 3-4 accumulator pin into the transmission case. 
2, 3-4 accumulator piston onto the pin. 

© Piston legs must face the valve body. 


3, 3-4 accumulator piston spring. 
4. J 25025-5 to transmission case. 
5. Case gasket and valve body gasket to the spacer 
plate. 
= Case gasket is identified by a “C”. 
- Valve body gasket is identified by a “V”. 
- Use J 36850 to retain gaskets to spacer plate. 
6. Spacer plate and gaskets to transmission case. 
7. Spacer plate support and bolts. 
Tighten 
e@ Spacer plate support bolts to 11 Nem 
(97 Ib. in), 


8. 1-2 accumulator piston to the accumulator cover. 
© Piston legs must face toward the case when 
installed. 
9. 1-2 accumulator spring onto piston, 
10. 1-2 accumulator cover and bolts. 


al Tighten 


© Bolts to 11 Nem (97 lb. in.). 

11. Remove J 25025-5. 

12. Control valve body. Refer to “Control Valve Body 
and Pressure Switch” in this section. 

13. Oil filter and filter seal 

14. Oil pan, Refer to “Oil Pan and Gasket” in this 
section. 


CONTROL AND SHIFT SOLENOIDS 
Figure 18 


cs] Remove or Disconnect 

1. Oil pan. Refer to “Oil Pan and Gasket” in this 
section, 

Oil filter and filter seal. 

Accumulator cover bolts. 

1-2 accumulator cover, piston and spring. 
Component electrical connectors. 
Pressure control solenoid retainer bolt, retainer 
and solenoid. 

7. Shift solenoid retainers and shift solenoids. 


poe ep 
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M6 X 1.0 X 65.0 
M6 X 1.0 X 54.4 
M6 X 1.0 47.5 
M6 X 1.0 X 18.0 
M6 X 1.0 X 35.0 
M8 X 1.25 X 20.0 
MB X 1.0 X 12.0 


PHO197-4L60-€ 


Figure 16 - Valve Body Bolts and Tightening Pattern 


8-2 control solenoid retainer and control solenoid. 


El Install or Connect 


7 
3. 


oe 


= 


3-2 control solenoid and retainer. 

Shift solenoids and retainers. 

Pressure control solenoid, retainer and retainer 

bolt. 

Piston pressure control solenoid with the 
electrical tabs facing outboard. 

Component electrical connectors. 

1-2 accumulator piston to the accumulator cover. 

© Piston legs must face toward the case when 
installed. 

1-2 accumulator spring onto piston. 

1-2 accumulator cover and bolts. 


Tighten 


© Bolts to 11 Nem (97 }b. in.). 

Oil filter and filter seal. 

Oil pan. Refer to “Oil Pan and Gasket” in this 
section. 


TCC SOLENOID AND WIRING HARNESS 
Figure 18 


Tool Required: 
J 28458 Power Piston Seal Protector and 
Diaphragm Retainer Installer 


PITH 


no 


11, 


. Pass-through 


Remove or Disconnect 


Exhaust system (except left converter). Refer to 

SECTION 6F. 

Oil pan. Refer to “Oil Pan and Gasket” in this 

section. 

Oil filter and seal. 

External wiring harness connector 

transmission pass-through connector. 

@ Squeeze fore and aft flats on connector to 
release locking tabs and pull connector. 

Accumulator cover bolts. 

1-2 accumulator cover, piston and spring. 

Component electrical connectors. 

Pressure control solenoid retainer bolt, retainer 

and solenoid. 

TCC solenoid bolts. 

electrical 


from 


connector from 
transmission case, 
@ Use small end of J 28458 over top of connector 


and twist to release four tabs while at the same 


time pulling harness connector from the 
transmission case 
TCC solenoid with wiring harness from 


transmission case. 
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PIN, ACCUMULATOR PISTON 
PISTON, 3-4 ACCUMULATOR 

‘SPRING, 3-4 ACCUMULATOR 

GASKET, SPACER PLATE TO CASE 

PLATE, VALVE BODY SPACER 

GASKET, SPACER PLATE TO VALVE BODY 

PLATE, SPACER PLATE SUPPORT 

‘SPRING, 1-2 ACCUMULATOR 

PISTON, 1-2 ACCUMULATOR 

COVER AND PIN ASSEMBLY, 1-2 ACCUMULATOR 
BOLT, ACCUMULATOR COVER 

BOLT, SPACER PLATE SUPPORT 


RCIOT7-7AY-RP 


Figure 17 - Accumulator Assembly 


Install or Connect 


1. TCC solenoid with wiring harness to transmission 
case. 

2. Pass-through electrical connector to transmission 
case. 

3. TCC solenoid bolts. 

4. Pressure control solenoid, retainer and bolt. 


iB} Tighten 


TCC solenoid to 11 Nem (97 Ib.in.). 

Pressure control solenoid bolt to 11 Nem (97 Ib. in.). 

Component electrical connectors. 

1-2 accumulator piston to the accumulator cover. 

Piston legs must face toward the case when 
installed. 

1-2 accumulator spring onto piston. 

1-2 accumulator cover and bolts. 


al Tighten 


© Bolts to 11 Nem (97 Ib. in.). 

9. Wiring harness connector to 
pass-through connector. 

10. Oil filter and seal. 

11. Oil pan, Refer to “Oil Pan and Gasket” in this 
section. 

12, Exhaust system. Refer to SECTION 6F, 


SERVO ASSEMBLY 


Figures 19 and 20 
Tool Required 
J 29714-A Servo Cover Depressor 


anes 


ex 


transmission 


Remove or Disconnect 
Negative battery cable. 
Raise vehicle. Refer to SECTION 0A. 
Upper and lower underbody braces (if equipped). 
Complete exhaust system. Refer to SECTION 6F. 
‘Transmission oil pan bolt below servo cover. 
Install J 29714-A on oil pan and install bolt 
included with tool. 
7. Depress servo cover and remove retaining ring 
using tool J 29714-A. 
8. Remove tool J 29714-A. 
9. Cover and seal ring. 
© Seal may stick in case. 
10. Servo piston and bore apply pin assembly. 
11, Refer to SECTION 7A-14B for additional servo 
information. 


1. 
2. 
3. 
4. 
5. 
6. 


Install or Connect 


Servo piston and bore apply pin assembly. 
Seal ring and cover. 

J 29714-A and bolt. 

Depress cover and install retaining ring. 
Remove tool J 29714-A and bolt. 


a a 
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PRESSURE CONTROL SOLENOID 


VEHICLE SPEED SENSOR 


CONVERTER CLUTCH SOLENOID 


1-2 AND 2-3 
SHIFT SOLENOID 
3-2 CONTROL SOLENOID 


PRESSURE SWITCH 
‘ASSEMBLY 


CIOTETAV-AP 


Figure 18 — Electronic Component Location Views 
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T] 24servocoven [3] sour 
[2] Retain OWPAN 


Ms 89% 


6, Oilpan bolt. 


BQ] Tighten 

Oil pan to transmission case bolts to 11 Nem 
(97 Ib. in.) 

7. Exhaust system, Refer to SECTION 6F. 

8. Upper and lower underbody braces (if equipped). 

9. 

1 


. Lower vehicle. 
0. Negative battery cable 


PUMP PRESSURE REGULATOR VALVE 
Figure 21 


(cz) Remove or Disconnect 

Oil pan and gasket. 

2. Compress pressure regulator valve with small 
screwdriver. 

3. Retaining ring and slowly release spring tension. 

4. Pressure regulator bore plug, valve, spring and 
guide. 


Fd Install or Connect 


I. Pressure regulator valve assembly. 
2. Compress valve and insert retaining ring. 
3. Oil pan and gasket. 


VEHICLE SPEED SENSOR 
Figure 22 


ca Remove or Disconnect 
Raise and suitably support vebicle. Refer to 
SECTION 0A. 

2. Speed sensor electrical connector. 
Speed sensor bolt. 

4, Speed sensor and O-ring seal. 


Cretan anc 


[2] o-RiNG seat (2-4 Servo cover) 
(3) 2-4servo cover 
[2] stHappty Piston 


([E]_ RETAINER RING (APPLY-PIN) 


‘APPLY PIN WASHER 
APPLY PIN SPRING 
O-RING SEAL 

PISTON HOUSING (INNER) 
[ERY SAL RING CTH appLy Ptsiow) OWL SEAL RIN 


(QND APPLY stom (INNER) 


OWL SEAL RIN 
GND APPLY PISTON) (OUTER) 


2ND APPLY PISTON 
CUSHION SPRING 

CUSHION SPRING RETAINER 
RETAINER RING (2ND APPLY PISTON) 
‘2ND APPLY PISTON PIN 


RETURN SPRING 


Figure 20 - Servo Assembly 
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PUMP COVER 
PRESSURE REGULATOR VALVE 
PRESSURE REGULATOR VALVE SPRING 


REVERSE BOOST VALVE. 


REVERSE BOOST VALVE BUSHING/SLEEVE 
‘TV BOOST VALVE 


TV BOOST VALVE BUSHING 


‘SNAP PRESSURE REGULATOR CASE RING 
NS 16191] 


Figure 21 — Pressure Regulator Assembly 


© Use suitable container to catch transmission 


fluid. 


Install or Connect 


I. Spoed sensor with new O-ring seal. 
2. Speed sensor bolt. 


By Tighten 


© Speed sensor bolt to 11 Nem (97 Ib. in.). 
3. Speed sensor electrical connector. 
4. Lower vehicle. 
Refill with transmission fluid as required. 


CASE EXTENSION OIL SEAL 


Figure 23 
Tool Required: 
J 21426 Case Extension Oil Seal Installer 


+>] Remove or Disconnect 


1. Complete exhaust system. Refer to SECTION 6F. 
2. Propeller shaft. Refer to SECTION 4A. 


BOLT, SPEED SENSOR RETAINING 
‘SPEED SENSOR, VEHICLE 
SEAL, O-RING 


non 741.80 
Figure 22 - Vehicle Speed Sensor 


8. Case extension oil seal. 


P4 Install or Connect 

1, Case extension oil seal using J 21426 
2. Propeller shaft. Refer to SECTION 4A. 
3. Exhaust system. Refer to SECTION 6F. 


TRANSMISSION REMOVAL/INSTALLATION 


NOTICE: ‘The engine must be supported before 
removing transmission assembly from engine 
assembly, so as the vapor blow pipe across the rear 
of the engine does not contact the dash panel, 
which could become damaged. 


‘Tools Required: 
J 21366 Converter Holding Strap 
J 35944 Oil Cooler and Line Flusher 
J 35944-20 Cooler Flushing Fluid 


Remove or Disconnect 


‘Negative battery cable. 
‘Transmission fluid level indicator. 
Raise vehicle Refer to SECTION 0A. 
Upper and lower underbody braces (if equipped). 
Complete exhaust system. Refer to SECTION 6F. 
Support transmission. 
Driveline support beam. Refer to SECTION 4A. 
Propeller shaft. Refer to SECTION 4A. 
. Speedometer electrical connector. 

). Shift control cable. 
. Electrical connectors at transmission. 
.. Converter cover. Refer to “Converter Cover” in this 
section. 


Important 


© Mark alignment of flywheel and torque 
converter to retain proper balance. 

13. Converter to flywheel bolts. 

14. Oil cooler pipes at transmission. 

15. Transmission to engine bolts, 

16. Transmission using J 21366. 
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‘TRANSMISSION CASE 
CASE EXTENSION OIL SEAL ASSEMBLY 


RC1029-70.¥.RP 
Figure 23 — Case Extension Oil Seal 


=] Clean 


‘Transmission oil cooler and pipes should be flushed 
with J 35944 whenever the transmission has been 
removed for overhaul or replacement of the torque 
converter, pump or case. Refer to “Oil Cooler 
Flushing’ in this section. 


Install or Connect 


1, Transmission using J 21366. 
2. ‘Transmission to engine bolts. 


Al Tighten 


© ‘Transmission to engine bolts to 47 Nem 
(35 Ib. ft. 
3. Oil cooler pipes at transmission. 


4. Converter to flywheel bolts. 


Important 


All converter to flywheel bolts should be hand 
started before torquing to ensure proper 
alignment and to avoid cross threading. 


al Tighten 


© Converter to flywheel bolts 
(46 Ib. ft). 
5. Converter cover. 


Al Tighten 


@ Converter cover bolts to 10 Nem (89 Ib. in.). 
6. Electrical connectors at transmission. 
7. Shift control cable. 
8. Speedometer electrical connector. 
9. Propeller shaft. 
10. Driveline support beam. 
11. Complete exhaust system. 
12. Upper and lower underbody braces (if equipped). 
13. Lower vehicle. 
14. Transmission fluid level indicator. 
15. Negative battery cable. 


to 62 Nem 


Important 

© Whenever driveline support beam is removed, 
check air intake duct to throttle body mating 
surface after installation. If air duct becomes 
dislodged from throttle body a driveability problem 
may occur. 


TORQUE SPECIFICATIONS 


Converter-to-Flywheel Bolt 
Converter Cover Bolt ... 
Shift Control Cable Attachment . 
Floorshift Control Bolt . ; 
Park/Neutral Position ‘Switch Screw |! 
il Pan to Transmission Case Bolt . 
Oil Cooler Pipe Fitting at Transmission 
Oil Cooler Pipe Fitting at Radiator ... 
Oil Cooler Pipe Retaining Clip Bolt 
Valve Body-to-Case Bolt - 
‘Transmission-to-Engine Bolt 

Shift Cable Grommet Screw 


Inflatable Restraint Arming Sensor B Bracket Serew ue 


Inflatable Bracket Nut/Bolt 
Knee Bolster Inner Bracket Bolt . 
Knee Bolster Outer Bracket Bolt .. 
Lower Trim Panel Screw 
Fill Tube Bolt 
Spacer Plate Support Bolt | 
Accumulator Cover Bolt . 

TCC Solenoid Bolt . 2 
Pressure Control Solenoid Bolt 

Vehicle Speed Sensor Bolt ... 


62 Nem (46 Ib. ft. 
10 


3 
8 
S 
Fe 
Ee 


BE 


10 Nem (89 lb. 
ae Xm (27 Ib. 


SSs82 
eit 
PSS PS BES 


47 Nem (35 lb, 
‘L7 Nem (15 Ib. 
10 Nem (89 Ib. 
10 Nem (89 Ib. 
+ 10 Nem (89 Ib. 
10 Nem (89 Ib. i 


. 47 Nem (36 Ib. 
11 Nem (97 lb. 
11 Nem (97 lb. 


BS5S55 


% 
& 
i 
FA 

sy 
8 
e 


BESSR = 


11 Nem (97 Ib. 
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SPECIAL TOOLS 


121366 


J35944 


J297146-8 (S a | 13594420 


J25025-B 421426 


[3] convener Hows stmar \AivE BODY ALIGNMENT PIN SET 
(2] TRANSMISSION ASSEMBLY LUBRICANT (TRANSJEL®) POWER PISTON SEAL PROTECTOR AND DIAPHRAGM 
SERVO COVER DEPRESSOR BETAINE RINGTALLER, 

OIL COOLER AND LINE FLUSHER bale coal SLEEVE AND CASE EXTENSION OIL SEAL 


COOLER FLUSHING FLUID (1 GALLON) 
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SECTION 7A-14A 
HYDRA-MATIC 4L60-E 
AUTOMATIC TRANSMISSION DIAGNOSIS 
RPO M30 
CONTENTS 


TA-14A- 1 
JA-14A- 1 


General Information ... 
How to Use This S 
Transmission Definitions and 

Abbreviations 


Noise Conditions 
Abbreviations 
Transmission General Description 


Range Reference Chart 
Diagnosis 

Basic Knowledge Require 
Special Tools .. 


JA-14A-11 
~TA-14A-11 & 85 


Functional Test Procedure TA-14A-12 
Trouble Code Actions ... A-14A-14 
GENERAL INFORMATION 
HOW TO USE THIS SECTION 


This section provides general information on 
transmissions, a detailed description of the operation 
of the HYDRA-MATIC 4L60-E and procedures for 
diagnosing the HYDRA-MATIC 4L60-E. When 
diagnosing any condition on the HYDRA-MATIC 
4L60-E, begin with the “HYDRA-MATIC 4L60-E 
Functional Test Procedure” in this section. After the 
cause of a condition is determined, refer to SECTION 
7A-14B, “ON-VEHICLE SERVICE” for repair 
procedures. 


TRANSMISSION DEFINITIONS AND 
ABBREVIATIONS 


The following definitions and abbreviations are 
provided to establish a common language for 
describing transmission related conditions. These 
terms are used in SECTION 7A-14B. 


Throttle Positions 


@ = =Minimum Throttle - the least amount of throttle 
opening required for an upshift. 


Transmission Fluid Checking 
Procedure... 
Line Pressure Check Procedure 
Electrical/Garage Shift Test 
Road Test Procedure .. 
Torque Converter Clutch (TCC) Diagnosis 
Torque Converter Evaluation. 
TCC Shudder .. 
Flexplate/Torque Converter Vibration 


Internal Wiring Harness Check . 
Component Resistance Chart 
Pressure Switch Assembly 
Resistance Check 
Diagnosis Charts 
Fluid Leak Diagnosis 
Leak Inspection Points .. 
Fluid Flow and Circuit Descriptions 
Fluid Passage Identificatior 


© Light Throttle — approximately 1/4 of accelerator 
pedal travel. (25% Throttle Position) 

e@ Medium Throttle - approximately 1/2 of 
accelerator pedal travel. Bow ‘Throttle Position) 

@ Heavy Throttle - approximately 3/4 of 
accelerator pedal travel. (75% Throttle Position) 

@ Wide Open Throttle (WOT) - full travel of the 
accelerator pedal. (100% Throttle Position) 

© Full Throttle Detent Downshift - a quick apply 
of the accelerator pedal to its full travel, forcing 
a downshift. 

@ = Zero Throttle Coastdown ~ a full release of the 
accelerator pedal while the car is in motion and 
in drive range. 

© Engine Braking — a condition where the engine 
is used to slow the car by manually downshifting 
during a zero throttle coastdown. 


Shift Conditions 
@ Bump —a sudden and forceful apply of a clutch 
or band, 
@ Chuggle - a bucking or jerking may be most 
noticeable when the converter clutch is engaged; 
similar to the feel of towing a trailer, 
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@ Delayed - a condition where a shift is expected 
but does not occur for a period of time. Samples 
of this could be described as clutch or band 
engagement that does not occur as quickly as 
expected during a part throttle or wide open 
throttle apply of the accelerator or, when 
manually downshifting to a lower range. Also 
defined as “LATE” or “EXTENDED”. 

@ Double Bump (Double Feel) — two sudden and 
forceful applies of a clutch or band. 

e Early —acondition where the shift occurs before 
the car has reached proper speed. Tends to labor 
the engine after the upshift. 

e@ End Bump — a firmer feel at the end of a shift 
as compared to the feel at the start of the shift. 
Also defined as “END FEEL” or “SLIP 
BUMP”. 

e Firm ~ a noticeably quick apply of a clutch or 
band that is considered normal with a medium 
to heavy throttle. Should not be confused with 
“HARSH” or “ROUGH”. 

@ Flare — a quick increase in engine rpm along 
with a momentary loss of torque. This most 
generally occurs during a shift. Also defined as. 
“SLIPPING”. 

© Harsh (Rough) - a more noticeable apply of a 
clutch or band as compared with “FIRM”. This 
condition is considered undesirable at any 
throttle position. 

Hunting — a repeating quick series of upshifts 
and downshifts that causes a noticeable change 
in engine rpm. An example could be described 
as a 4-3-4 shift pattern. Also defined as 
“BUSYNESS”. 

@ Initial Feel — a distinct firmer feel at the start of 
a shift as compared to the finish of the shift. 

@ Late a shift that occurs when the engine is at 
a higher than normal rpm for a given amount 
of throttle. 

© Shudder - a repeating jerking condition similar 
to “CHUGGLE” but more severe and rapid. 
This condition may be most noticeable during 
certain ranges of car speed. 

@ Slipping — a noticeable increase in engine rpm 
without a car speed increase. A slip usually 
occurs during or after initial clutch or band 
apply. 

@ Soft — a slow, almost unnoticeable clutch or 
band apply with very little shift feel. 

@ Surge — a repeating engine related condition of 
acceleration and deceleration that is less intense 
than “CHUGGLE”. 

© Tie-Up - a condition where two opposing 
clutches and/or bands are attempting to apply 
at the same time causing the engine to labor 
with a noticeable loss of engine rpm. 


Noise Conditions 


Planetary Gear Noise — a whine related to car 
speed most noticeable in first gear or reverse. 
Becomes less noticeable after an upshift. 

@ Pump Noise ~ a high pitch whine that increases 
with engine rpm. 

Abbreviations 


e@ PCM - Powertrain Control Module. 
TCC — Torque Converter Clutch. 
@ TP Sensor — Throttle Position Sensor. 


© ECT Sensor - Engine Coolant Temperature 
Sensor. 


VS Sensor — Vehicle Speed Sensor. 
RWD - Rear Wheel Drive. 

2WD - 2 Wheel Drive. 

4WD - 4 Wheel Drive. 

PSA - Transmission Fluid Pressure Switch 
‘Assembly. 

TTS — Transmission Temperature Sensor 


TRANSMISSION GENERAL DESCRIPTION 


The HYDRA-MATIC 4L60-E is a fully 
automatic rear wheel drive electronically controlled 
transmission. It provides four forward ranges 
including overdrive, and reverse. Shift points are 
controlled by the PCM via two shift solenoids. Oil 
pressure is supplied by a vane type oil pump, and 
regulated by the PCM with a transmission pressure 
control solenoid (force motor). Shift schedules and 
TCC apply rates are also controlled by the PCM and 
are influenced by transmission temperature. 


The transmission can be operated in any one of 
the following seven modes: 
P ~ Park position prevents the vehicle from 
rolling either forward or backward. (For safety 
reasons the parking brake should be used in 
addition to the park position.) 
R — Reverse allows the vehicle to be operated 
in a rearward direction. 
N — Neutral allows the engine to be started and 
operated while driving the vehicle. If necessary 
this position may be selected if the engine must 
be restarted with the vehicle moving. 
= Overdrive is used for all normal driving 
conditions. It provides four gear ratios plus 
converter clutch operation. Downshifts are 
available for safe passing by depressing the 
accelerator. 
D — Drive position is used for city traffic and 
hilly terrain. It provides three gear ranges. 
Again, downshifts are available by depressing 
the accelerator. 
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2 - Manual second is used to provide Transmission Adapt Function 


acceleration, engine braking, or greater traction "i 
from a stop. When manual second is chosen, The HYDRA-MATIC 4L60-B uses a line 
the vehicle will start out and remain in second pressure control system which has the ability to adapt 
< ; e system's line pressure to compensate for normal 
Bear, This range may be selected at any vehicle ear of clutch fiber plates, seals, springs, etc. This 
“learning” feature is similar to what is used for fuel 


1 ~ Manual Lo is used to provide maximum —_¢ontrol fintegrator/block learn. 


engine braking. This range may also be selected 


at any vehicle speed. The HYDRA-MATIC 4L60-E transmission only 

uses the adapt function for the 1-2 upshift. The PCM. 

TRANSMISSION COMPONENT AND SYSTEM monitors engine speed to determine if the shift is 
DESCRIPTIONS occurring too fast (harsh) or too slow (soft) and adjusts 
the pressure control solenoid to maintain the correct 

The mechanical components of this unit are: shift feel. The line pressure can adapt to values ranging 


© Torque converter with converter clutch rom 5 psi below, to 10 psi above normal line pressure. 
(TCC) 

© Vane type oil pump 

@ Five multiple disc clutches 

@ 2-4 band assembly 

@ Two planetary gear sets 

@ One sprag clutch 

@ One roller clutch 


© Control valve assembly 


The electrical components of this unit are: 

@ Two shift solenoids 

@ 3-2 downshift solenoid 

@ Transmission pressure control solenoid 
(force motor) 

@ Torque converter clutch solenoid and wiring 
harness assembly 

@ Transmission fluid temperature sensor 

@ Fluid pressure switch assembly 

@ Vehicle speed sensor (2WD only) 


Refer to Figure 1 for component locations. Refer 
to Range Reference Chart Figure 7 for component 
operation in all seven modes of transmission 
operation. Refer to Figures 2-6 for detailed 
descriptions of electrical components. 
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OVERRUN 
‘CLUTCH 


FORWARD FORWARD 34 INPUT LO. LOROLLER REACTION OUTPUT 
CLUTCH SPRAGCL_ CLUTCH PLANETARY cut PLANETARY SHAFT 


CASE REVERSE INPUT CLUTCH D 
ASSEMBLY —INPUTCLUTCH HOUSING. REVERSE u 
‘ASSEMBLY GEARSET CLUTCH ASSEMBLY = GEARSET. 


i 


= 
y) 


SISONOVIG NOISSINSNVEL SLVWOLNY 3-091 =F ¥PL-WL 


uo|ss/wsued] 3-097 DLLVN-VEGAH | eunB14 


TORQUE STATOR 24 
TURBINE CONVERTER ROLLER PUMP BAND INSIDE MANUAL CONTROL VALVE PARKING LOCK PARKING SPEED 
SHAFT ASSEMBLY CLUTCH ASSEMBLY ASSEMBLY OETENTLEVER © SHAFT ASSEMBLY —ACTUATORASSEMBLY PAWL = SENSOR. 
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‘TORQUE 
CONVERTER CLUTCH SOLENOID 


3-2 CONTROL SOLENOID 


PRESSURE CONTROL SOLENOID 


AUTOMATIC TRANSMISSION 
OUTPUT SPEED SENSOR 
(OR VEHICLE SPEED SENSOR) 


1-2 AND 2-3 
SHIFT SOLENOIDS, 


‘TRANSMISSION FLUID PRESSURE SWITCH 
‘ASSEMBLY 


RHO003-4L80-E 


Figure 2 Electronic Component Location Views 


LRH AL BOE | 
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Torque Converter Clutch Solenoid 
The torque converter clutch solenoid is a normally open exhaust 
valve that is used to control torque converter clutch apply and 
Telease. 

When grounded (energized) by the PCM, the TCC solenoid stops 
converter signal oil from exhausting. This causes converter signal 
oil pressure to increase and shift the TCC valve to shift into the 
apply position 

‘The brake switch is an input to the PCM, and the PCM directly 
controls TCC apply based on the brake switch status. 


If a fault is detected in the TCC circuit, code 067 or 069 will set. 


4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


‘TCC solenoid resistance should be 20-40 ohms minimum 


when measured at 20°C (68°F). 


The transmission pressure control solenoid (or force motor) is an 
electronic pressure regulator that controls pressure based on current 
flow through its coil winding. The magnetic field produced by the 
coil moves the solenoid’s internal valve which varies pressure to 
the pressure regulator valve 


The PCM controls the pressure control solenoid by commanding 
current between 0 and 1.1 amps. This changes the duty cycle of 
the solenoid, which can range between 0 % and 60 %. 1.1 amps 
corresponds to minimum line pressure, and 0 amps is maximum 
line pressure (if solenoid loses power, transmission will still have 
maximum line pressure). 


Line pressure values are calculated by the PCM using inputs such 
a the throttle position sensor. 


The pressure control solenoid takes the place of the throttle valve 
that was used on past model transmissions. 


Transmission Pressure Control Solenoid 


si 


If there is a difference between the amperage commanded by the 
PCM and the actual amperage, diagnostic trouble code 073 will set. 


Unlike the pressure control solenoid on the HYDRA-MATIC 4L80- 
E, the 4L60-E pressure control solenoid does not pulse every 10 
seconds for a cleaning cycle. 


Force High Force Low Line Pressure 
+ 0% Duty Cycle O.Amps Maximum 
+ 60% Duty Cycle 1. Amps @ 4.5V Minimum 


‘Transmission Pressure Control Solenoid resistance should 


‘measure 3.5 - 8 ohm when measured at 20°C (68°F). 


1-2 and 2-3 Shift Solenoids Esl 


‘The 1-2 and 2-3 shift solenoids (also called A and B solenoids) are 
identical solenoid devices that control the movement of the 1-2 and 
2.3 shift valves (the 3-4 shift valve is not directly controlled by a 
shift solenoid). ‘The solenoids are normally open exhaust valves 
that work in four combinations to shift the transmission into different 
‘gears (see chart). 

‘The PCM energizes each solenoid by grounding it through an 
internal quad driver. This sends current through the coil winding in 
the solenoid and moves the internal plunger out of the exhaust 
position. When ‘ON’, the solenoid redirects fluid to move a shift 
valve. 


PCM controlled shift solenoids eliminate the need for TV and 
‘governor pressures to control shift valve operation. 


Note: The manual valve can hydraulically override the shift 
solenoids. Only in D4 are the shift solenoid states totally 
determining what gear the transmission is in. In the other manual 
valve positions, the transmission shifts hydraulically and the shift 


solenoid states ‘catch up’ when throttle position and vehicle speed 
fall into the correct ranges. 


Diagnostic trouble codes 081 and 082 indicate shift solenoid circuit 
voltage faults. 


Shift solenoid resistance should measure 20-40 ohms 
minimum when measured at 20°C (68°F). Shift solenoid 
current flow should not exceed 0.75 amps. The shift 
solenoid should energize at a voltage of 7.5 volts or more 
(measured across the terminals). The shift solenoid should 


de-energize when voltage is one volt or less. 


RHO004-4L60-E 


Figure 3 Electronic Component Descriptions 
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Transmission Fluid Pressure 
Switch Assembly 


‘The transmission fluid pressure switch assembly (PSA) is a set of 
five pressure switches on the valve body that sense whether fluid 
pressure is present in five different valve body passages. The 
combination of which switches are open and closed is used by the 
PCM to determine actual manual valve position. The PSA assembly 
however cannot distinguish between Park and Neutral because the 
monitored valve body pressures are identical in both cases. 


The switches are wired to provide three signal lines that are 
monitored by the PCM. These inputs are used to help control line 
pressure, torque converter clutch apply and shift solenoid operation. 
Voltage at each of the signal lines will be either zero or twelve 
volts. 


‘To monitor PSA assembly operation, the PCM compares the actual 
voltage combination of the switches to a PSA combination chart 
stored in the its memory. If the PCM sees one of two “illegal” 
voltage combinations (see chart) a code 028 will result, 


PSA assembly signal voltage can be measured from each pin to 
ground, and compared to the combination chart. On the transmission 
wiring hamess, pin N is ‘range signal A’, pin R is ‘range signal B’, 
and pin P is ‘range signal C’, With the wiring harness connected 
and engine running, a voltage measurement of these three lines will 
indicate a *high’ reading (near 12 volts) when a circuit is open, and 
a low (zero volts) when the circuit is switched to ground. 


‘The transmission temperature sensor is part of the transmission 
fluid pressure switch assembly. 


Seven valid combination and two invalid combinations 


are available from the TPS: Valid combinations for 
Circuits A, B and C are shown below. Invalid 
combinations are A=0V, B=0V AND C=0V; OR A=0V, 


B=12V AND C-0V. 


\VALID TPS COMBINATION 


ay cy 
va a 2 
wo wet ota 
ay 
oie 

SELES oy NORMAL OR 


Vehicle Speed Sensor 


The vehicle speed sensor (or transmission output speed sensor) is 
tused to control shift points and calculate TCC slip. 


‘The speed sensor contains a coil that gives off a continuous magnetic 
field. A rotor rotates past the sensor, and the rotor teeth break the 
magnetic field. Each break in the field sends a pulse to the VSSB 
(Vehicle Speed Sensor Buffer). The VSSB sends two signals to the 
PCM, the first is a 2002 pulse per mile (PPM) signal used by the 
engine. The second is the transmission/transfer case 40 pulse per 
revolution (PPR) signal used to control the transmission. 


In two wheel drive (2WD) applications, the vehicle speed sensor is, 
located on the transmission extension housing, 


3-2 Control Solenoid ce 


The 3-2 control solenoid is a pulse width modulated solenoid used 
to improve the 3-2 downshift. The solenoid regulates the release of 
the 3-4 clutch and 2-4 band apply. 


The solenoid uses duty cycle to regulate pressures that smoothly 
release the clutch and apply the band. Duty cycle is normally about 
0% in first gear, 90% in all other drive gears and drops during the 
3-2 downshift. Throttle position, vehicle speed and the commanded 
‘ear are used to determine duty cycle. 


Sensor resistance should be 1260-1540 ohms when 
measured at 20°C (68°F). Output voltage will vary with 


speed from a minimum of 0.5 Volts AC at 100 RPM, to 
more than 100 Volts AC at 8000 RPM. 


Four whee! drive (4WD) applications use a vehicle speed sensor 
located on the transfer case. 


In 2WD or 4WD Hii, trans output speed = transfer case speed 
In 4WD Lo, trans output speed = transfer case speed x constant 


Codes 024 or 072 will set if a fault exists in the vehicle speed 
sensor circuit 40 PPR line. 


3-2 Control solenoid resistance should be a minimum of 
9-14 ohms at 20°C (68°F). It is operated using pulse width 


‘modulation at a frequency of 50 Hz. 


If a voltage fault is detected in the 3-2 control solenoid circuit, 
diagnostic trouble code 066 will set. 


PHO005-4L60-E-A1 


Figure 4 Electronic Component Descriptions 
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Transmission Fluid Temperature 
Sensor 


‘The transmission fluid temperature sensor is part of the transmission 
fluid pressure switch assembly and is used to help control torque 
‘converter clutch apply and shift quality. 


‘The temperature sensor is a resistor (thermister) which changes 
value based on temperature. At low temperatures the resistance is 
hhigh, and at high temperatures the resistance is low. 


The PCM sends a 5 volt signal to the temperature sensor and 
‘measures the voltage drop in the circuit. This means you will 
measure a high voltage when the transmission is cold, and a low 
voltage when the transmission is hot. 


If the temperature sensor circuit has a fault, code 058 or 059 will 
set. Code 079 will set if the transmission is operating at a high 
temperature for a period of time. 


‘TRANSMISSION SENSOR - TEMPERATURE TO 
RESISTANCE TO VOLTAGE (approximate) 


110 
100 
90 
80 


‘Sensor Resistance (K hms) 
és 


c oF RESISTANCE VOLTS 
40-40 100544 5 
28-21 52426 478 
16 10 18580 4.18 
4 23 12300 3.84 
0 32 9379 3.45, 
7 40 7270 3.20 
19 «68 3520 2.56 
3186 2232 1.80 
43° 110 1200 4.10 
55 131 858 3.25 
67 145 675 2.88 
73 176 333 2.24 
91 194 a1 1.70 
103 213 154 1.28 
115-239 115 96 
127 260 79 64 
139 284 60 32 
181 302 47 .00 
‘TRANSMISSION SENSOR RESISTANCE VS. TEMPERATURE 
is | | 
i i 
[ | 
|_| 
50-30 10 10 30 50 70 90 110 130 160 
Temperature °C 
HO006-AL6O-E 


Figure 5 Electronic Component Descriptions 
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TRANSMISSION ELECTRICAL CONNECTOR 


The transmission electrical connector is a very important part of the 
HYDRA-MATIC 4L.60-E operating system. Anything that interferes 
with the electrical connection can cause the transmission to set 
Diagnostic Trouble Codes and/or operate incorrectly. 

The following items can affect the electrical connection: 


~ Bent pins in the connector from rough handling during connection 
and disconnection 


= Wires backing away from the pins or coming uncrimped (in 
either the transmission or vehicle wiring harness) 


~ Dirt contamination entering the connector when it is unconnected 


— Pins in the connector backing out of the connector or pushed out 
during connection 


— Excessive transmission fluid leaking into the connector, wicking 
up into the vehicle wiring harness and degrading the wire 
insulation * 


— Water/moisture intrusion in the connector 


~ Low pin retention from excessive connection and disconnection 
of the wiring harness 


— Pin corrosion from contamination 


* The presence of transmission fluid in the transmission connector is 
not harmful in itself. ‘The fluid only affects the vehicle hamess 
wiring insulation if the fluid wicks up that far. 


Points to remember when working with the transmission electrical 
connector: 


~ To remove the connector, squeeze the two tabs towards each 
other and pull straight up (See illustration) 


~ Carefully limit twisting or wiggling the connector during removal. 
This can bend pins. 


— DO NOT pry the connector off with a screwdriver or other tool. 


— To install the connector, first orient the pins by lining up the 
arrows on each half of the connector. Push the connector straight 
down into the transmission without twisting or angling the mating 
parts. 

— The connector should click into place with a positive feel and/or 
noise. 


— Whenever the transmission pass-thru connector is disconnected 
from the vehicle harness and the engine is running, multiple 
Diagnostic Trouble Codes will set. Be sure to clear these codes 
after re-connecting the pass-thru connector. 


DTC's 59, 67 and 82 will set with key on, engine off. 
DTC's 59, 66, 67, 73 and 82 will set with key on, engine on. 


Figure 6 Transmission Electrical Connector 
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4L60-E 


24 | REVERSE | ovenRUN | FORWARD | Forwano 34 | LO/ROLLER] LO/REV. 
Bano | ciurcn | ClurcH | cLuTCH | Assempty| CLUTCH | CLUTCH | CLUTCH 
‘APPLED 
‘eae + ma 
‘appuito | HOLDING HOLDING 
APPLIED peuied | HOLDING 
aepuied | HoLoING | APPLIED 
APPLIED APPLIED APPUED 
serucd | HOLDING HOLOING 
APPLIED ‘pPLiED | HOLOING 
weed | arpueo | wo.om | aPrueD 
neruicd | appueo | HOLONG HOLDING 
APPLIED apeuigo | appued | HOLDING 
aeeuied | appuico | HOLDING HOLONG | APPLIED 
APPLIED apeuied | aPpuep | HOLDING 
* SHIFT SOLENOID STATE IS A FUNCTION OF VEHICLE SPEED AND MAY CHANGE IF VEHICLE SPEED INCREASES SUFFICIENTLY 
IN PARK, REVERSE OR NEUTRAL. HOWEVER, THIS DOES NOT AFFECT TRANSMISSION OPERATION 
%** MANUAL SECOND - FIRST GEAR IS ELECTRONICALLY PREVENTED UNDER NORMAL OPERATING CONDITIONS. 
‘*** MANUAL FIRST - SECOND GEAR IS ONLY AVAILABLE ABOVE APPROXIMATELY 48 TO 56 KM/H (30 TO 35 MPH) 
PHO002-4L.60-6-A1 


Figure 7 Range Reference Chart 
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DIAGNOSIS 


NOTICE: If a wire is probed with a sharp 
instrument and not properly sealed afterward, the 
wire will corrode and an open circuit will result. 
Diagnostic test probes are now available that 
allow you to probe individual wires without leaving 
the wire open to the environment. These probe devices 
are inexpensive and easy to install, and they 
permanently seal the wire from corrosion. 


BASIC KNOWLEDGE REQUIRED (Refer to GE) 


‘You must be familiar with some basic electronics 
to use this section of the Service Manual. They will 
help you to follow diagnostic procedures. 


NOTICE: Lack of basic knowledge of this 
powertrain when performing diagnostic pro- 
cedures could result in incorrect diagnostic 
performance or damage to powertrain com- 
ponents. Do not, under any circumstances, attempt 
to diagnose a powertrain problem without this 
basic knowledge. 


Special Tools 


You should be able to use a Digital Volt Meter 
(DVM), a circuit tester, jumper wires or leads and a 
line pressure gage set. The functional test procedures 
given in Figures 8 and 9 are designed to verify the 
correct operation of electronic components in the 
transmission. This will eliminate the unnecessary 
removal of transmission components. 


QUICK CHECK PROCEDURE 


When diagnosing any HYDRA-MATIC 
4L.60-E related condition, always begin with the 
functional test procedure in this section. The 
functional test procedure will indicate the proper path 
of diagnosing the transmission by describing the basic 
checks and then referencing the locations of specific 
checks. Refer to Figures 8 and 9. 


TRANSMISSION FLUID CHECKING PROCEDURE 


Whenever checking HYDRA-MATIC 4L60-E 
transmission fluid refer to Figure 12. 
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4L60-E TRANSMISSION 
FUNCTIONAL TEST (1 of 2) 


PERFORM OBD (ON BOARD DIAGNOSTICS) 
‘SYSTEM CHECK 


DIAGNOSE AND REPAIR ALL DTC 
(DIAGNOSTIC TROUBLE CODES) 


PERFORM 4L60-E TRANSMISSION 
FLUID CHECKING PROCEDURE 
FIGURE 12 


CORRECT AS NECESSARY 


VERIFY CUSTOMER COMPLAINT 


+ REFER TO ELECTRICAV/GARAGE SHIFT TEST IN 
THIS SECTION 

+ REFER TO ROAD TEST PROCEDURE IN THIS 
SECTION 


HARSH / SOFT SHIFT POOR Tec 
CONDITION PERFORMANCE CONDITION 


PERFORM TRANSMISSION REFER TO TORQUE REFER TO TCC 
LINE PRESSURE CHECK CONVERTER EVALUATION DIAGNOSIS IN THIS 
PROCEDURE IN THIS SECTION SECTION 

WIRING CONCERNS: 

INSPECT TRANSMISSION 


WIRING CONNECTORS 


REFER TO DIAGNOSIS 
CHARTS FOR 
SYMPTOMS AND 
POSSIBLE CAUSES 


RHO011-4L60-E 


Figure 8 Transmission Functional Test (1 of 2) 
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FROM AL60-E TRANSMISSION 
PREVIOUS FUNCTIONAL TEST (2 of 2) 


PAGE 


DELAYED OR NO VIBRATION 
ENGAGEMENT INTO OR NOISE RLAND.LEAK. 


DRIVE OR REVERSE 


PERFORM TRANSMISSION REFER TO FLEXPLATE / REFER TO FLUID LEAK} 


LINE PRESSURE CHECK TORQUE CONVERTER DIAGNOSIS AND 
PROCEDURE VIBRATION TEST REPAIR PROCEDURE 
PROCEDURE IN THIS. 
SECTION 


‘OTHER 
[TRANSMISSION 
CONDITIONS: 


REFER TO DIAGNOSIS. 
CHARTS FOR 
SYMPTOMS AND. 
POSSIBLE CAUSES 


Figure 9 Transmission Functional Test (2 of 2) 
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DIAGNOSTIC TROUBLE CODES AND DEFAULT ACTIONS 


Refer to Section 6E3 to 


TROUBLE CODE 


\gnose Trouble Codes. 


DEFAULT ACTION 


14 
Engine Coolant Temp 
Sensor Circuit (High) 


‘CODE PARAMETERS 


Engine coolant temp over 151°C 
(06°F) for 1/2 second. 


15 
Engine Coolant Temp 
Sensor Circuit (Low) 


21 
Throttle Position Sensor Circuit 
(High) 


a es 


22 
Throttle Position Sensor Circuit 
(Low) 


Engine coolant temp less than -40°C 
(40°F) for 1/2 second, 


‘TP voltage greater than 
4.88 volts for four seconds. 


With engine running, TP voltage 
Jess than ,06 volts for four seconds. 
Diesel is less than .16 volts.) 


24 
Vehicle Speed Sensor Signal Low 


In Drive or Reverse with engine speed 
‘greater than 3000 rpm, output speed 

is less than 250 rpm for three seconds. 
(MAP is 100-255 kPa, TP is 10-100%) 


+ TCC apply cold. 


+ TCC apply cold. 


No TCC. 
Fixed shift points. 

Harsh shifts. 

Maximum line pressure. 

No fourth gear in hot mode. 


No TCC. 
Fixed shift points. 

Harsh shifts. 

Maximum line pressure. 
No fourth gear in hot mode. 


‘Maximum line pressu 
+ Second gear only. 


28 
Fluid Pressure Switch Assembly Fault 


PCM detects one of two “invalid” 
combinations of PSM signals for 
five seconds. 


* NoTCC. 

+ Harsh shifts. 

+ No fourth gear in hot mode. 
+ No 2nd gear in D2. 


37 
Brake Switch Stuck “ON” 


With brake on, vehicle speed is 
5-20 mph for six seconds, then 


vehicle speed is >20 mph for six 
seconds. After vehicle speed is <5 mph. 
This must happen seven times. 


38.) 
Brake Switch Stuck “OFF” 


With brake off, vehicle speed is 

>20 mph for six seconds, then vehicle 
speed is 5-20 mph for six seconds. 
After vehicle speed is < 5 mph. 

This must happen seven times. 


* NoTCC. 
* No fourth gear in hot mode. 


* NoTCC. 
+ No fourth gear in hot mode. 


33 
System Voltage High 


Generator voltage is greater than 
19.5 volts for two seconds. 


+ NoTCC, 
+ Maximum line pressure. 
Third gear onl 


a ee ee ae ee, 


58 
Transmission Fluid 
‘Temp Sensor Circuit (High) 


59 
Transmission Fluid 
Temp Sensor Circuit (Low) 


() Not used on 3.4L F-Cars. 


Transmission fluid temperature is 
greater than 151°C (306°F) for 
‘one second, 


“Transmission fluid temperature is 
below -40°C (-40°F) for 
one second. 


* No default action. 


+ No default action. 


RHOO26-4L80-E-C 


Figure 10 Trouble Chart Diagnosis Chart A 
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DIAGNOSTIC TROUBLE CODES AND DEFAULT ACTIONS 
Refer to Section 6E3 to Diagnose Trouble Codes. 


TROUBLE CODE CODE PARAMETERS DEFAULT ACTION 
‘Two successive speed readings have a | * Maximum line pressure. 
Rn difference of more then 1000 RPM. * Soft landing second gear only. 
Vehicle Speed Sensor Loss (Difference must be more than + NoTCC. 
1500 RPM in P and N.) 
Bo Pressure control solenoid return amper- | ° Harsh shifts 


Pressure Control Solenoid Current | age varies more than .16 amp from ‘+ Maximum line pressure. 
93.) commanded amperage for one second, 


ASR active for five seconds. 


‘+ Inhibit TCC operation. 


740 pees ee 
Ros/Aan cued Low Inhibit 4th gear, if not in Hot 
en a 
BO System voltage is less than 7.3 Vat [+ NoTCC. 
System Voltage Low low temps and less than 11.7 V at high | * Maximum line pressure. 
962 temps for four seconds. + Third gear only. 
19 ‘Transmission temp is higher than 


Transmission Fluid Overtemp 


80 
Trans Component Slipping 


146°C (302°F) for 30 minutes. 


Slip > 100 RPM, TCC Mode = Locked, 
Gear = 2, 3, or 4, Gear selector in D3 

or D4, No.code 28; 0< TPS < 3.5% 
‘Transmission temp is between 60-100°C, 
‘This must happen for at least 10 seconds. 


2-3 Shift Solenoid is commanded “ON” 
by PCM but circuit voltage is high for 


N” 


a1) two seconds 
2:3 Shift Solenoid OR 
Circuit Fault 2-3 Shift Solenoid is commanded “OFF” 
by PCM but circuit voltage is low for 
a) two seconds. 
1-2 Shift Solenoid is commanded 
by PCM but circuit voltage is high for 
32 two seconds 
1-2 Shift Solenoid oR 
Circuit Fault 1-2 Shift Solenoid is commanded “OFF” 
by PCM but circuit voltage is low for 
two seconds. 
34 At high duty cycle, the circuit voltage 
3-2 Control Solenoid high -OR- at low duty cycle the circuit 
Circuit Fault © voltage is low for four seconds. 
With gear selector in a drive range, 
as transmission in 2nd, 3rd or 4th, 
TCC Stuck “ON” ‘TP Sensor greater than 25% and TCC 
902 unlocked - slip is between -20 and 
20 RPM. 
90 ‘TCC is commanded on, but circuit is 
TCC Solenoid high -OR- TCC is commanded off but 
Circuit Fault circuit voltage is low for two seconds. 


(D Not used on 3.4L F-Cars. 


®) Used on 3.4L F-Cars only. 


+ Inhibit TCC Operation. 

+ Maximum line pressure. 

+ Inhibit 4th gear if not in Hot 
mode. 


* NoTCC. 
+ Maximum line pressure. 
+ Second or third gear only. 


* Second or third gear only 
OR 
+ First and fourth gears only. 


+ Third gear only. 
+ Soft landing to 3rd gear. 


+ TCC “ON" in all gears. 
+ Early shifts. 


+ NoTCC. 
+ No fourth gear in hot mode. 


Figure 11 Trouble Code Diagnosis Chart B 
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4L60-E TRANSMISSION FLUID CHECKING PROCEDURE 

1, Warm the transmission to operating temperature by driving the vehicle about 15 miles (24 km). Operating temperature is 
180-200°F (82-94°C). 

2. Park vehicle on a level surface, place shift lever in “P” park and apply the parking brake. 

3. Check fluid level on the dipstick (read the lower level). 

4. If fluid level is low, DEXRON?-III Automatic Transmissions Fluid is preferred, if unavailable DEXRON®-IIE is 
acceptable, add only enough to bring the fluid level into the hot area. 

* It is important to check fluid level when the transmission has reached operating temperature, The hot range is calibrated to 
correspond to the correct fluid level range for fluid between 180 and 200°F (82-94°C). 


\COLD| 


[HOT CHECK RANGE (180-200, 82-92°C) 


CHECK FLUID COLOR 
INON TRANSPARENT] own 
PINK ELBA 


REPLACE COOLER 


NOTICE: TRANSMISSION 
FLUID MAY TURN DARK 


‘CHECK FLUID LEVEL, 


WITH NORMAL USE 
AND DOES NOT ALWAYS, 
INDICATE CONTAMINATION 
wich] [oK Low FOAM OR OXIDATION 
REMOVE ‘ADD FLUID TO. FLUID CONTAMINANTS DRAIN FLUID TO 
EXCESS OBTAIN PROPER LEVEL N DETERMINE IF 
FLUID LEVEL HIGH FLUID THERE {S CONTAMINATION 
(CHECK FOR EXTERNAL DRAIN FLUID. NOTICE: A VERY SMALL 
LEAKS (REFER TO TO DETERMINE AMOUNT OF MATERIAL 
“FLUID LEAK SOURCE OF INTHE BOTTOM PAN IS 
DIAGNOSIS") CONTAMINATION NORMAL CONDITION 
REMOVE 
EXCESS 
FLUID 
CORRECT LEAK PLR 
‘CONDITION Hun 
TRANSMISSION 
VERHA\ RTA) 
OvEREOUIRED LARGE PIECES OF METAL OR 
(REFER TO “UNIT OTHER MATERIAL IN THE 
REPAIR SECTION”) BOTTOM PAN 
| TRANSMISSION OVERHAUL 
FLUSH COOLER (OR SRTA) REQUIRED 
(REFER TO “UNIT REPAIR 
secret 
CHECK FLUID LEVEL FLUSH COOLER 
‘ADD NEW FLUID 
PERFORM OBD SYSTEM 
CHECK IF NOT ALREADY 
PERFORMED 
(CHECK FLUID LEVEL 
REFER TO 4L60-£ TRANSMIS 
‘SION FUNCTIONAL TEST 
PROCEDURE 


Figure 12 Fluid Checking Procedure 
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HYDRA-MATIC 4L60-E LINE PRESSURE CHECK PROCEDURE 


Line pressures are calibrated for two sets of gear ranges ~ Drive-Park-Neutral and Reverse. This allows the transmission 
line pressure to be appropriate for different pressure needs in different gear ranges: 


Gear Range Line Pressure Range 
Drive, Park or Neutral 55 - 189 PSI 
Reverse 64-324 PSI 


Before performing a line pressure check, verify that the pressure control solenoid is receiving the correct electrical signal 
from the PCM: 


1. Install a scan tool. 
2. Start the engine and set parking brake. 


3. Check for a stored pressure control solenoid diagnostic 
trouble code, and other diagnostic trouble codes. 


4. Repair vehicle if necessary. 
Inspect 
+ Fluid level (see Section 7) 
+ Manual linkage 
Install or Connect 
+ TECH 1 Scan tool 
+ Oil pressure gage at line pressure tap 


5. Put gear selector in Park and set the parking brake. 
6. Start engine and allow it to warm up at idle. 
7. Access the "PCS Control” test on the TECH 1 scan tool. 


8. Increase DESIRED PCS in 0.1 Amp increments and read the corresponding line pressure on the pressure gage. 
(Allow pressure to stabilize for 5 seconds after each current change.) 


9. Compare data to the Drive-Park-Neutral line pressure chart below. 


#NOTICE Tota! tost running time should not exceed 2 minutes, or transmission damage could occur 
CAUTION _ Brokes must be applied at all times to prevent unexpected vehicle motion. 


If pressure readings differ greatly from the line pressure chart, refer to the Diagnosis Charts contained in this section. 


The TECH 1 scan tool is only able to control the pressure control solenoid in Park and Neutral with the vehicle stopped. 
This protects the clutches from extremely high or low pressures in Drive or Reverse ranges. 


Pressure Control Solenoid Current (Amp) | _Line Pressure (PSI) 


0.02 iI 170 - 190 
0.10 165 - 185 
0.20 | 760 - 180 
0.30 165-175 
0.40 148 - 168 
0.50 740 - 160 
0.60 730-145 
0.70 710 - 130 
0.80 90-115 
0.90 65-90 


0.98 565-65 


Pressures at 1500 RPM and 66°C (160°F), Line pressure drops as 
temperature increases. PHO010-4L60-€-R1 


Figure 13 Line Pressure Check Procedure 
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LINE PRESSURE CHECK PROCEDURE 


This test can be performed during the hoist or 
road test. It is easier to check pressures during the 
hoist test because the tubing and pressure gage can 
remain outside of the vehicle, and won’t be damaged 
by road conditions or debris. The technician can 
diagnose more quickly on the hoist since the driver 
doesn’t have to watch the road. 


The HYDRA-MATIC 4L60-E uses a vane type 
oil pump to produce hydraulic pressure, and a 
transmission pressure control solenoid (force motor) 
to control that pressure at the pressure regulator valve, 
after it leaves the pump. The transmission pressure 
control solenoid is controlled by an electrical signal 
that ranges from 0 to 1 amp. One amp corresponds to 
minimum line pressure (approx. 50 to 55 PSI not 0 
PSI) and 0 amps corresponds to a maximum line 
pressure (approx. 265 to 290 PSI) in D. Refer to 
Figure 13 to perform line pressure test. 


ELECTRICAL/GARAGE SHIFT TEST 


This preliminary test should be performed before 
a hoist or road test to make sure electronic control 
inputs are connected and operating. If the inputs are 
not checked before operating the transmission, a 
simple electrical condition could be misdiagnosed as 
a major transmission condition. 

A scan tool provides valuable information and 
must be used on the HYDRA-MATIC 4L60-E 
transmission for accurate diagnosis. Refer to Figure 
15 for an example of Tech 1 information. 


1. Move gear selector to “Park” (P) and set the 
parking brake. 

Connect scan tool to DLC terminal. 

Start engine. 

Connect power to scan tool. 

Verify that the following signals are present: 
@ ENGINE SPEED 

TRANS OUTPUT SPEED 

VEHICLE SPEED 

A/B/C RNG 

PRNDL SELECT 

DESIRED PCS 

ACTUAL PCS 

PCS DUTY CYCLE 

BRAKE SWITCH 

4 WD LOW SWITCH (4WD Only) 

ENG COOLANT TEMP 

TRANS FLUID TEMP 

THROTTLE ANGLE 

SYSTEM VOLTS 


yaRen 


6. Monitor the BRAKE SWITCH signal while 
tapping the brake pedal with your foot. 

@ The BRAKE SWITCH should be on when 
the pedal is depressed, and come off when 
the brake pedal is released. 

7. Monitor the PRNDL SELECT signal and move 
the gear selector through all the ranges. 


@ Verify that the PRNDL SELECT value 
matches the gear range indicated on the 
instrument panel or console. 

@ Gear selections should be immediate and 
not harsh. 

8. Move gear selector to neutral and monitor the 
THROTTLE ANGLE signal while increasing 
and decreasing engine RPM with the accelerator 
pedal. 

@ THROTTLE ANGLE should increase with 
engine RPM. 


Upshift Control and Torque Converter Clutch 
(TCC) Apply 

The PCM calculates upshift points based 
primarily on two inputs: THROTTLE ANGLE and 
‘VEHICLE SPEED. When the PCM says a shift should 
occur, an electrical signal is sent to the shift solenoids 
which in turn moves the valves to perform the upshift. 


The shift speed charts reference THROTTLE 
ANGLE instead of “min throttle” or “wot” to make 
shift speed measurement more uniform and accurate. 
A scan tool should be used to monitor THROTTLE 
ANGLE. Some scan tools have been programmed to 
record shift point information. Check the instruction 
manual to see if this test is available. Refer to Figures 
16, 17 and 18 for examples of Tech | information. 


With gear selector in D4: 


1. Look at the shift speed chart contained in this 
section and choose a percent throttle angle of 
15 or 20. (Figure 24.) 


2. Set up the scan tool to monitor THROTTLE 
ANGLE and VEHICLE SPEED. 

3. Accelerate to the chosen throttle angle and hold 
the throttle steady. 


4. As the transmission upshifts, note the shift speed 
and commanded gear changes for: 


@ 2nd gear. 
@ 3rd gear. 
@ 4th gear. 
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O Important 


Shift speeds may vary due to slight hydraulic 
delays responding to electronic controls. A 
change from the original equipment tire size 
also affects shift speeds. 
Note when TCC applies. This should occur in 
third or fourth gear. If the apply is not noticed 
by an RPM drop, refer to the “Preliminary 
‘Torque Converter Clutch Diagnosis” information 
contained in this section. 
The TCC should not apply unless the 
transmission has reached a minimum operating 
temperature of 18°C TRAN TEMP and engine 
coolant temp of 60°C. 

5. Repeat steps 1-4 using several different throttle 
angles. 


Part Throttle Detent Downshift 
At vehicle speeds of 64 to 88 km/h (40 to 55 
mph) in fourth gear, quickly increase throttle angle. 
Verify that: 
e@ TCC releases. 
e@ Transmission downshifts to 3rd gear 
immediately. 
@ 1-2 Shift Solenoid turns off. 


Full Throttle Detent Downshift 

At vehicle speeds of 64 to 88 km/h (40 to 55 
mph) in fourth gear, quickly increase throttle angle to 
its maximum position. Refer to Figures 20, 21 and 
22 for examples of Tech 1 information. 


Verify that: 
e@ TCC releases. 
@ Transmission downshifts to 2nd gear 
immediately. 
@ 1-2 Shift Solenoid is off, 2-3 Shift Solenoid 
is on. 


Manual Downshifts 


The shift solenoids do not control the initial 
downshift during 4-3 and 3-2 manual downshifts. All 
manual downshifts are hydraulic except the 2-1. The 
solenoid states will change during, or shortly after a 
manual downshift is selected. Refer to Figure 23 for 
an example of Tech 1 information. 


1, At vehicle speeds of 64 to 88 km/h (40 to 55 
mph) in fourth gear, release the accelerator pedal 
while moving the gear selector to D3. Observe 
that: 


TA-14A-19 


@ TCC releases. 

© Transmission downshifts to 3rd gear 
immediately. 

@ Engine slows vehicle down. 

2. Move gear selector back to D4 and accelerate 
to 64 to 72 km/h (40 to 45 mph). Release the 
accelerator while moving the gear selector to 
D2 and observe that: 

@ TCC releases. 

@ Transmission downshifts to 2nd gear 
immediately. 

@ Engine slows vehicle down. 

3. Move gear selector back to D4 and accelerate 
to 48 km/h (30 mph). Release the accelerator 
pedal while moving the gear selector to D1 and 
observe that: 

@ TCC releases. 

e Transmission downshifts to 1st gear 
immediately. 

© Engine slows vehicle down. 


Coasting Downshifts 
1. With the gear selector in D4, accelerate to 4th 
gear with TCC applied. 
2. Release the accelerator pedal and lightly apply 
the brakes, and observe that: 
e@ TCC releases. 


 Downshifts occur at speeds shown on the 
shift speed chart. 


Manual Gear Range Selection 
Upshifts in the manual gear ranges are controlled 
by the shift solenoids. 


Perform the following tests by accelerating at 
10-15 degrees TP Sensor. 


Manual Third (D3) 


@ With vehicle stopped, move the gear 
selector to D3 and accelerate to observe: 


- 1-2 shift., 
— 2-3 shift. 


Manual Second (D2) 
1. With vehicle stopped, move gear selector 
to D2 and accelerate to observe: 
@ Transmission starts and remains in 
second gear. 
2. Accelerate to 40 km/h (35 mph) and 
observe: 
@ 2-3 shift does not occur. 
@ TCC does not apply. 
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Manual First (D1) 


@ With vehicle stopped, move gear selector 
to D1. Accelerate to 32 km/h (20 mph) and 
observe: 

— No upshifts occur. 
= TCC does not apply. 
— Can upshift out of first at fuel cut-off. 


Reverse (R) 


© With vehicle stopped, move gear selector 
to R and slowly accelerate to observe: 


— 1-2 and 2-3 Shift Solenoids are on. 


Use a scan tool to see if any transmission trouble 
codes have been set. Refer to “Trouble Code 
Diagnosis” in this section and repair the vehicle as 
directed. After repairing the vehicle, perform the hoist 
test and verify that the code has not set again. 


If the transmission is not performing well and 
no trouble codes have been set, there may be an 
intermittent condition. Check all electrical connections 
for damage or a loose fit. Some scan tools have a 
snapshot test which can help catch an intermittent 
condition that doesn't occur long enough to set a 
code. 


You may want to read “Electronic Component 
Diagnosis” in this section to become familiar with 
transmission conditions caused by transmission 
electrical malfunctions. 


If no trouble codes have been set and the 
condition is suspected to be hydraulic, take the vehicle 
on a road test. 


ROAD TEST PROCEDURE 


Perform the road test using a scan tool. 
@ This test should be performed when traffic and 
road conditions permit. 
Observe all traffic safety regulations. 
. Start engine. 
Depress brake pedal. 
Move gear selector from: 
@ Park to Reverse. 
@ Reverse to Neutral. 
e@ Neutral to D4. 


[EJ mportant 
@ Gear selections should be immediate and 
not harsh. 
4. Perform the same test procedure as instructed 
previously in the road test: 
© Upshifts and TCC apply. 
@ Part Throttle Detent Downshift. 


pree® 


© Full Throttle Detent Downshift. 
@ Manual Downshifts. 

‘oasting Downshifts. 

@ Manual Gear Range Selection. 


Use a scan tool to see if any transmission 
malfunction codes have been set. If so, perform 
transmission functional test. (Figure 8.) After repairing 
the vehicle, perform the road test and verify that no 
codes have been set again. 


If no codes have been set and the condition 
remains, refer to the “Diagnosis Charts” contained in 
this section. If the condition is suspected to originate 
in the torque converter, refer to “Torque Converter 
Clutch (TCC) Diagnosis” later in this section. 


TORQUE CONVERTER CLUTCH (TCC) 
DIAGNOSIS 

To properly diagnose the Torque Converter 
Clutch (TCC) system, perform all electrical testing 
first and then the hydraulic testing. 

The TCC is applied by fluid pressure which is 
controlled by a solenoid located inside the Automatic 
Transmission assembly. The solenoid is energized by 
completing an electrical circuit through a combination 
of switches and sensors. Refer to Figure 19 for an 
example of Tech | information. 


Functional Check Procedure 


[EI inspect 


1. Install a tachometer or scan tool. 

2. Operate the vehicle until proper operating 
temperature is reached. 

3. Drive vehicle at 80 to 88 km/h (50 to 55 mph) 
with light throttle (road load). 

4, Maintaining throttle, lightly touch the brake 
pedal and check for release of the TCC and a 
slight increase in engine speed (RPM). 

5. Release the brake, slowly accelerate and check 
for a re-apply of the converter clutch and a 
slight decrease in engine speed (RPM). 


TORQUE CONVERTER EVALUATION 


Torque Converter Stator 


The torque converter stator roller clutch can have 
one of two different type malfunctions: 


A. Stator assembly freewheels in both directions. 
B. Stator assembly remains locked up at all times. 
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TA-14A-21 


Condition A-Poor Acceleration Low Speed 


The car tends to have poor acceleration from a 
standstill. At speeds above 50 to 55 km/h (30 to 35 
mph), the car may act normal. If poor acceleration is 
noted, it should first be determined that the exhaust 
system is not blocked, and the transmission is in first 
(ist) gear when starting out. 


If the engine freely accelerates to high RPM in 
“NEUTRAL” (N), it can be assumed that the engine 
and exhaust system are normal. Checking for poor 
performance in “Drive” and “Reverse” will help 
determine if the stator is freewheeling at all times. 


Condition B-Poor Acceleration High Speed 


Engine RPM and car speed limited or restricted 
at high speeds. Performance when accelerating from 
a standstill is normal. Engine may over-heat. Visual 
examination of the converter may reveal a blue color 
from over-heating. 


If the converter has been removed, the stator 
roller clutch can be checked by inserting two fingers 
into the splined inner race of the roller clutch and 
trying to tum the race in both directions. The inner 
race should turn freely clockwise, but not tum or be 
very difficult to turn counterclockwise. 


Noise 

Torque converter whine is usually noticed when 
the vehicle is stopped and the transmission is in 
“Drive” or “Reverse”. The noise will increase when 
engine RPM is increased. The noise will stop when 
the vehicle is moving or when the torque converter 
clutch is applied because both halves of the converter 
are turning at the same speed. 
Perform a stall test to make sure the noise is 
actually coming from the converter: 
Place foot on brake. 
2. Put gear selector in “Drive”. 


3. Depress accelerator to approximately 1200 RPM 
for no more than six seconds. 


NOTICE: If the accelerator is depressed for more 
than six seconds, damage to the transmission may 
occur. 


A torque converter noise will increase under 
this load. 


LE] important 

© This noise should not be confused with 
pump whine noise which is usually 
noticeable in “Park”, “Neutral” and all other 
gear ranges. Pump whine will vary with 
pressure ranges. 


The torque converter should be replaced under 
any of the following conditions: 


@ External leaks in the hub weld area. 

© Converter hub is scored or damaged. 

© Converter pilot is broken, damaged or fits poorly 
into crankshaft. 

@ Steel particles are found after flushing the cooler 
and cooler lines. 

@ Pump is damaged or steel particles are found in 
the converter. 

@ Vehicle has TCC shudder and/or no TCC apply. 
Replace only after all hydraulic and electrical 
diagnoses have been made. (Converter clutch 
material may be glazed.) 

@ Converter has an imbalance which cannot be 
corrected. (Refer to Converter Vibration Test 
Procedure.) 

@ Converter is contaminated with engine coolant 
containing antifreeze. 

@ Internal failure of stator roller clutch. 

@ Excess end play. 

© Heavy clutch debris due to overheating (blue 
converter). 

© Steel particles or clutch lining material found 
in fluid filter or on magnet when no internal 
parts in unit are worn or damaged — indicates 
that lining material came from converter. 


The Torque Converter Should Not Be Replaced It: 


e@ = The oil has an odor, is discolored, and there is 
no evidence of metal or clutch facing particles. 

@ = The threads in one or more of the converter 
bolt holes are damaged. 

— Correct with thread insert. (Refer to 
SECTION 6A.) 

@ Transmission failure did not display evidence 
of damage or worn internal parts, steel particles 
or clutch plate lining material in unit and inside 
the fluid filter. 

@ Vehicle has been exposed to high mileage 
(only). The exception may be where the torque 
converter clutch damper plate lining has seen 
excess wear by vehicles operated in heavy and/ 
or constant traffic, such as taxi, delivery or 
police use. 


TCC SHUDDER 


The key to diagnosing Torque Converter Clutch 
(TCC) shudder is to note when it happens and under 
what conditions, 


TCC Shudder should only occur during the 
APPLY and/or RELEASE of the converter clutch; 
SELDOM after the TCC plate is fully applied. 
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While TCC Is Applying Or Releasing: 


If the shudder occurs while TCC is applying, 


the problem can be within the transmission or torque 
converter. Something is not allowing the clutch to 
become fully engaged, not allowing clutch to release, 
or is trying to release and apply the clutch at the 
same time. This could be caused by leaking turbine 
shaft seals, a restricted release orifice, a distorted 
clutch or housing surface due to long converter bolts, 
or defective friction material on the TCC plate. 


‘Shudder Occurs After TCC Has Applied: 


In this case, most of the time there is nothing 


wrong with the transmission! As mentioned above, 
once the TCC has been applied, it is very unlikely 
that it will slip. Engine problems may go unnoticed 
under light throttle and load, but become noticeable 
after TCC apply when going up a hill or accelerating, 
due to the mechanical coupling between engine and 
transmission. 


REMEMBER: Once TCC is applied there is no 


torque converter (fluid coupling) assistance. Engine 
or driveline vibrations could be unnoticeable before 
TCC engagement. 


Inspect the following components to avoid 


misdiagnosis of TCC Shudder and possibly 
disassembling a transmission and/or replacing a torque 
converter unnecessarily: 


Spark plugs — Inspect for cracks, high resistance 
or broken insulator. 

Plug wires — Look in each end. If there is red 
dust (ozone) or black substance (carbon) present, 
then the wires are bad. Also look for a white 
discoloration of the wire indicating arcing 
during hard acceleration. 

Distributor cap and rotor — Look for broken or 
uncrimped parts. 

Coil - Look for black on bottom indication 
arcing while engine is misfiring. 

Fuel injector — Filter may be plugged. 

Vacuum leak — Engine won't get correct amount 
of fuel. May run rich or lean depending on 
where the leak is. 

EGR valve — Valve may let in too much 
unburnable exhaust gas and cause engine to 
run lean. 

MAP/MAF sensor — Like vacuum leak, engine 
won’t get correct amount of fuel for proper 
engine operation. 

Carbon on intake valves - Restricts proper flow 
or air/fuel mixture into cylinders. 

Flat cam — Valves don’t open enough to let 
proper fuel/air mixture into cylinders. 


@ Oxygen sensor - May command engine too rich 
or too lean for too long. 

© Fuel pressure ~ May be too low. 

e@ Engine mounts — Vibration of mounts can be 
multiplied by TCC engagement. 

e@ = Axle joints - Check for vibration. 

© TPS —TCC apply and release depends on TPS 
in many engines. If TPS is out of specification, 
TCC may remain applied during initial engine 
crowd. 

© Cylinder balance — Bad piston rings or poorly 
sealing valves can cause low power in a 
cylinder, 

@ Fuel contamination - Causes poor engine 
performance. 


FLEXPLATE/TORQUE CONVERTER VIBRATION 
TEST PROCEDURE 


e@ = Start engine. 

© With engine at idle speed and transmission in 
“Park” (P) or “Neutral” (N), observe vibration. 
Key off. 


Remove or Disconnect 


. 
1. Flexplate shield attaching bolts. 
2. Flexplate to torque converter attaching bolts. 
3. Rotate torque converter 120 degrees (1/3 turn). 
1 


Install or Connect 
Flexplate to torque converter attaching bolts. 


Tighten 
© Bolts to 62 Nem (46 Ib. ft.) 


2. Flexplate shield attaching bolts. 


@ Start engine and check for vibration. Repeat 
procedure until best possible balance is obtained. 
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TECH 1 PARAMETER IN PARK AT IDLE 
ENGINE SPEED 1550-760 RPM 
TRANS OUTPUT SPD ORPM wm 
ENG COOL TEMP. B5C- 105°C (5) 
TRANS FLUID TEMP, 30°C-130°C (6) 
THROT POSITION 4-6V 
THROTTLE ANGLE 0% 

AIBIC RNG ‘OFF ON OFF 
TRANS RANGE SW. Park/Neutral 
COMMANDED GEAR 7 

"ADAPTABLE SHIFT NO @ 
¥2 SOL /2-3 SOL ON ON 

CTR FDBK 1/2 2/3, ON ON @ 
‘3-2 CONTROL SOL 0% 

3-2 CONTROL FDBK OFF 

HOT MODE NO 

TCC SLIP RPM 600-750 

TCC SOLENOID OFF 

CTR FDBK TCC OFF @ 
DESIRED PCS 101 

‘ACTUAL PCS 101 

PCS DUTY CYCLE 40 - 60% 
VEHICLE SPEED 0 

“4WD LOW SWITCH OFF 

CRUISE ENGAGED OFF 

TCC BRAKE SWITCH Released 
KICKDOWN ENABLED NO 

1-2 SHIFT TIME 3-1.35 Sec. (2113) 
1-2 SHIFT ERROR 0-625 Sec. (21(3) 
2-3 SHIFT TIME 31.35 See. (213) 
CURR. ADAPT CELL WA < 25% TP 
TRANS CALIB ID Internal 1D Only 
‘SYSTEM VOLTS 36 

PRESS ADAPT 25% TP. 5-10 

PRESS ADPT 40% TP =5-10 

PRESS ADPT 70% TP. 5-10 

CURR. ADAPT PSI “5-10 


‘There may be a small speed reading due to vehicle vibration. 

Zero umtil a shift occurs. 

*Yes’ means the shift time is an accurate and valid number. (If shift was adaptable.) 
If shift was adaptable, ‘No’ indicates the shift time is not accurate for one or more of the following reasons: 
‘© Transmission is in D2 or D1 

‘There is a long shift delay 

‘There isa long shift time 

‘There has been a significant throttle angle change 

‘Transmission is in hot mode 

A shift starts too soon after the solenoids change states 

Diagnostic codes are set (21, 22, 24, 28, 53, $8, 59, 72, 73, 75, 79, 81 or 82) 
‘There has been a significant vehicle speed change 

‘© AWD lo switch is on 

Should match commanded solenoid state. 

‘Normal operating temperature, 


eocccce 
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Figure 14 Typical TECH 1 Data Values 
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GARAGE SHIFTS 
EXAMPLE ONLY 
TECH 1 INFORMATION 


PARK DRIVE 4 REVERSE 


ENGINE SPEED 639 RPM 538 RPM 524 RPM 
TRANS FLUID TEMP. 81°C 81°C 81°C 
A/B/C RNG OFF ON OFF OFF ON ON ON ON OFF 
TRANS RANGE SW P-N DRIVE 4 REV 
DESIRED PCS 1.07 AMPS. 1.07 AMPS 96 AMPS 
ACTUAL PCS 1.11 AMPS 1.07 AMPS .98 AMPS. 


* THERE IS APPROXIMATELY 2 SECONDS OF DATA MISSING BETWEEN EACH COLUMN 


+ ENGINE SPEED should drop approximately 50 RPM. 
- This verifies that the transmission has engaged. 


+ When DESIRED PCS = 1.07 AMPS, the transmission is commanded to minimum line pressure. 


+ ACTUAL PCS AMPS should always be within .16 AMPS of DESIRED PCS. 


+ PRNDL SWITCH should match the selected gear range. 
- IF not, the Transmission Pressure Switch Assembly should be checked. 


- A/B/C RNG should be used to identify the failed circuit. 


Figure 15 Example of TECH 1 Information (Garage Shifts) 
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1-2 UPSHIFTS 


EXAMPLE ONLY (Refer to 1994 Hydra-matic 4L60-E Shift Speed Chart for Vehicle Application.) 


TECH 1 INFORMATION 


1STGEAR = 2ND GEAR 


ENGINE SPEED 2476 RPM 2146 RPM. 
‘TRANS OUTPUT SPD 767 RPM 1086 RPM. 
‘TRANS FLUID TEMP 83°C 83°C 
THROTTLE POSITION 216 VOLTS 2.12 VOLTS. 
THROTTLE ANGLE 1% 38% 
‘TRANS RANGE SW DRIVE 4 DRIVE 4 
COMMANDED GEAR 1 2 
ADAPTABLE SHIFT NO YES 
1-2 SOL 2-3 SOL ON ON OFF ON 
3-2 CONTROL SOL 0% 90% 
TCC SLIP SPEED 4257 +408 
1-2 SHIFT TIME 1.30 SEC 0.83 SEC 
1-2 SHIFT ERROR 5.95 SEC 0.03 SEC 
CURR ADAPT CELL 

CURR ADAPT PSI 

2BD GEAR START NO No 
PRESS ADPT 25%TP a a 
PRESS ADPT 31%TP. 4 a 
PRESS ADPT 38%TP a 4 
PRESS ADPT 44%TP a a 
PRESS ADPT 50%TP. a 4 
PRESS ADPT 56%TP a 4 
PRESS ADPT 63%TP. a 4 
PRESS ADPT 69%TP a 1 
PRESS ADPT 75%TP. a 4 
PRESS ADPT 81%TP a a 
PRESS ADPT 88%TP a a 
PRESS ADPT 94%TP. 4 a 
PRESS ADPT100%TP a4 a 
3-2 CONTROL SOL 0% 90 


* THERE IS APPROXIMATELY 2 SECONDS OF DATA. 
MISSING BETWEEN EACH COLUMN 


(NO 1-2 UPSHIFT 
TRANS OUTPUT SPD must be greater than 
300 RPM to upshift 
= Refer to 1993 HYDRA-MATIC 4L60-E 
SHIFT SPEED CHART 


ENGINE SPEED will drop approximately 
250 RPM during a shift 


‘TRANS RANGE SW should match the selected 
gear range 


THROTTLE ANGLE should equal 0% at idle and 
100% at wide-open-throttle 


If COMMANDED GEAR changes from 1 to 2 and 
the vehicle does not shift (ENGINE SPEED 
should drop approximately 250 RPM) 


- Refer to Diagnosis Charts (6E3) 


2ND GEAR START must display NO to start 
in first gear 


HARSH 1-2 UPSHIFT 


1-2 SHIFT TIME and 1-2 SHIFT ERROR are not 
accurate unless ADAPTABLE SHIFT is YES 


1-2 SHIFT TIME is normally between 0.3 SEC 
and 1.35 SEC (This value is not accurate unless 
ADAPTABLE SHIFT is YES). 


Hf not, refer to Diagnosis Charts (6E3) 


1-2 SHIFT ERROR should be below 1.0 SEC 
(This value is not accurate unless ADAPTABLE 
SHIFT is YES). 


If any PRESS ADPT XX%TP cell is - 5 

(lowering line pressure to adapt for harsh shifts) 
1-2 SHIFT TIME is below 0.3 SEC, then an 
internal transmission problem is indicated, 
Refer to Diagnosis Charts (6E3) 


‘SOFT 1-2 UPSHIFT 


1-2 SHIFT TIME and 1-2 SHIFT ERROR are not 
accurate unless ADAPTABLE SHIFT is YES. 


1-2 SHIFT TIME is normally between 0.3 SEC and 
1.35 SEC (This value is not accurate unless 
ADAPTABLE SHIFT is YES). 


f not, refer to Diagnosis Charts (63) 


1-2 SHIFT ERROR should be below 1.0 SEC 
(This value is not accurate unless ADAPTABLE 
SHIFT is YES). 


If any PRESS ADPT XX%TP cell is + 10 
(increasing line pressure to adapt for soft shifts) 
and if 1-2 SHIFT TIME is above 1.35 SEC, then 
an internal transmission problem is indicated. 
Refer to Diagnosis Charts (6E3). 


RHO223-4L60-E.C 


Figure 16 Example of TECH 1 Information (1-2 Upshifts) 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


7A-14A-26 __4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


2-3 UPSHIFTS 
EXAMPLE ONLY (Refer to 1994 Hydra-matic 4L60-E Shift Speed Chart for Vehicle Application.) 


TECH 1 INFORMATION 


2ND GEAR 3RD GEAR 
ENGINE SPEED 3039 RPM 2770 RPM 
TRANS OUTPUT SPD. 1760 RPM 1970 RPM 
TRANS FLUID TEMP 86°C Bec 
THROTTLE POSITION 2.82 VOLTS 2.84 VOLTS 
THROTTLE ANGLE 61% 61% 
TRANS RANGE SW DRIVE 4 DRIVE 4 
COMMANDED GEAR 2 3 
1-2 SOL 2-3 SOL OFF ON OFF OFF 
3-2 CONTROL SOL 90% 90% 
2:3 SHIFT TIME 1.60 SEC 0.85 SEC 
2ND GEAR START NO NO 


+ THERE IS APPROXIMATELY 2 SECONDS OF DATA MISSING BETWEEN EACH COLUMN 


‘NO 2-3 UPSHIFT 


+ TRANS OUTPUT SPD must be greater than 750 RPM to upshift 
~ Refer to 1993 HYDRA-MATIC 4L60-E SHIFT SPEED CHART 


+ ENGINE SPEED will drop approximately 250 RPM during a shift 
+ PRNDL SWITCH should match the selected gear range 
+ THROTTLE ANGLE should equal 0% at idle and 100% at wide-open-throttle 


‘+ I{ COMMANDED GEAR changes from 2 to 3 and the vehicle does not shift 
(ENGINE SPEED should drop approximately 250 RPM) 


- Refer to Diagnosis Charts (6E3) 


HARSH OR SOFT 2-3 UPSHIFT 


+ 23 SHIFT TIME is normally between 0.3 SEC and 1.35 SEC however the Tech 1 will display the 
last ime. If the conditions of the last shift are unknown (lift foot upshift, manual upshift), 
it is recommended to repeat the upshift in the following manner. 


- To achieve an accurate shift time 
- Accelerate the vehicle from rest holding the throttle steady. 
= If not, refer to Diagnosis Charts (6E3) 


RHO225-4L60-E-C 


Figure 17 Example of TECH 1 Information (2-3 Upshifts) 
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3-4 UPSHIFTS 
EXAMPLE ONLY (Refer to 1994 Hydra-matic 4L60-E Shift Speed Chart for Vehicle Application.) 
TECH 1 INFORMATION 


3RD GEAR 4TH GEAR 
ENGINE SPEED 1757 RPM 1617 RPM 
TRANS OUTPUT SPD 1456 RPM 1534 RPM 
TRANS FLUID TEMP 42°c 42°C 
THROTTLE ANGLE 20% 21% 
TRANS RANGE SW DRIVE 4 DRIVE 4 
COMMANDED GEAR 3 4 

1-2 SOL 2-3 SOL OFF OFF ON OFF 


* THERE |S APPROXIMATELY 2 SECONDS OF DATA MISSING BETWEEN EACH COLUMN 


NO 3-4 UPSHIFT 


+ TRANS OUTPUT SPD must be greater than 1250 RPM to upshift 
~ Refer to 1993 HYDRA-MATIC 4L60-E SHIFT SPEED CHART 


+ ENGINE SPEED will drop approximately 100 RPM during a shift 


+ PRNDL SWITCH should match the selected gear range 
= In Drive 2 the transmission will not upshift to 3rd or 4th gears 
- In Drive 3 the transmission will not upshift to 4th gear but TCC will normally apply 


+ THROTTLE ANGLE should equal 0% at idle and 100% at wide-open-throttle 
+ If COMMANDED GEAR changes from 3 to 4 and the vehicle does not shift 
(ENGINE SPEED should drop approximately 100 RPM) 
- Refer to Diagnosis Charts (6E3). 


‘RH0226-41.60-£-C 


Figure 18 Example of TECH 1 Information (3-4 Upshifts) 
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TCC SYSTEM 
EXAMPLE ONLY 
TECH 1 INFORMATION 


RELEASED ‘APPLIED RELEASED 
ENGINE SPEED 1867 RPM 1363 RPM 1769 
TRANS OUTPUT SPD 1909 RPM 1950 RPM 1883 
TRANS FLUID TEMP 64°C 64°C 64°C 
THROTTLE ANGLE 27% 27% 38% 
TRANS RANGE SW DRIVE 4 DRIVE 4 DRIVE 4 
COMMANDED GEAR 4 4 4 

1-2 SOL2-3S0L ON OFF ON OFF ON OFF 
HOT MODE NO NO NO 
COMMANDED TCC. OFF ON OFF 
TCC SLIP SPD +531 RPM -1 RPM +447 RPM 
TCC BRAKE SWITCH RELEASED RELEASED RELEASED 


* THERE IS APPROXIMATELY 2 SECONDS OF DATA MISSING BETWEEN EACH COLUMN 


TCC DOES NOT APPLY 


+ COMMANDED TCC will display ON only if 
+ PRNDL SWITCH displays DRIVE 4 or DRIVE 3 
- TRANS OUTPUT SPD must be greater than approximately 1800 RPM 
- TCC BRAKE SWITCH displays APPLIED 
- THROTTLE ANGLE must be at least approximately 2% 
- THROTTLE ANGLE must remain steady 
- TRANS FLUID TEMP must be above 
- ENG COOL TEMP must be above 
= TCC SLIP SPD is less than -60 RPM 
- If the cruise control is on, then TCC uses a shift pattern that requires a higher vehicle speed. 


+ TCC SLIP SPD should be +/-30 RPM if TCC is applied 


TCC DOES NOT RELEASE 


+ The Torque Converter Clutch is fed by 2nd gear fluid. 
- The earliest TCC can apply is 2nd gear 
+ If HOT MODE displays YES, the TCC is engaged in 4th gear or Drive 3, 3rd gear, except 
for the following conditions: 
= TCC BRAKE SWITCH displays APPLIED 
- THROTTLE ANGLE must be at least approximately 2% 
- ADTC is current 


Figure 19 Example of TECH 1 Information (TCC System) 
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DETENT DOWNSHIFTS 


TECH 1 INFORMATION 


3RD GEAR 
ENGINE SPEED 1414 RPM 
TRANS OUTPUT SPD 1059 RPM 
TRANS FLUID TEMP 75°C 
THROTTLE ANGLE 10% 
TRANS RANGE SW DRIVE 4 
COMMANDED GEAR 3 
1-2 SOL 2-3 SOL OFF OFF 
3-2 CONTROL SOL 90% 


Figure 20 Example of TECH 1 Information (3-2 Detent Downshifts) 


* THERE IS APPROXIMATELY 2 SECONDS OF DATA MISSING BETWEEN EACH COLUMN 


NO 3-2 DOWNSHIFT 


+ If COMMANDED GEAR changes from 3 to 2 and the vehicle does not shift 
(ENGINE SPEED should dramatically increase) 


HARSH OR SOFT 3-2 DOWNSHIFTS: 
+ If3-2 CONTROL SOL drops from 90% to a lower value during the shift, and the shift is harsh or soft 
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EXAMPLE ONLY (Refer to 1994 Hydra-matic 4L60-E Shift Speed Chart for Vehicle Application.) 


RHO229-4L60-E-C 
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4-2 DETENT DOWNSHIFTS 
EXAMPLE ONLY (Refer to 1994 Hydra-matic 4L60-E Shift Speed Chart for Vehicle Application.) 


TECH 1 INFORMATION 


4TH GEAR 2ND GEAR 
ENGINE SPEED 919 RPM 2788 RPM 
TRANS OUTPUT SPD 1390 RPM 1555 RPM 
TRANS FLUID TEMP 79°C 79°C 
THROTTLE ANGLE 0% 100 % 
TRANS RANGE SW DRIVE 4 DRIVE 4 
COMMANDED GEAR 4 2 
1-2 SOL 2-3 SOL ON OFF OFF ON 
3-2 CONTROL SOL 90 % 59% 


* THERE IS APPROXIMATELY 2 SECONDS OF DATA MISSING BETWEEN EACH COLUMN 


NO 4-2 DOWNSHIFT 


+ I COMMANDED GEAR changes from 3 to 2 and the vehicle does not shift 
(ENGINE SPEED should dramatically increase) 


HARSH OR SOFT 4-2 DOWNSHIFTS 
+ If 3-2 CONTROL SOL drops from 90% to a lower value during the shift, and the shift is harsh or soft 


RHO230-4L60-E-C 


DT 
Figure 21 Example of TECH 1 Information (4-2 Detent Downshitts) 
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4-3 DETENT DOWNSHIFTS 


EXAMPLE ONLY (Refer to 1994 Hydra-matic 4L60-E Shift Speed Chart for Vehicle Application.) 


TECH 1 INFORMATION 


4TH GEAR 
ENGINE SPEED 1434 RPM 
TRANS OUTPUT SPD 1434 RPM 
TRANS FLUID TEMP 80°C 
THROTTLE ANGLE 19% 
TRANS RANGE SW DRIVE 4 
‘COMMANDED GEAR 4 
1-2 SOL 2-3 SOL ON OFF 
3-2 CONTROL SOL 90% 


3RD GEAR 


2240 RPM 
1688 RPM 
80°C 
54% 
DRIVE 4 
3 
OFF OFF 
90% 


* THERE IS APPROXIMATELY 2 SECONDS OF DATA MISSING BETWEEN EACH COLUMN 


NO 4-3 DOWNSHIFT 


+ I COMMANDED GEAR changes from 3 to 2 and the vehicle does not shift 
{ENGINE SPEED should dramatically increase) 


RHO231-4L60-6.¢ 


Figure 22 Example of TECH 1 Information (4-3 Downshifts) 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


TA-14A-32__4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


MANUAL DOWNSHIFTS 
EXAMPLE ONLY 
TECH 1 INFORMATION 

DRIVE 4 
ENGINE SPEED 1205 RPM 
‘TRANS OUTPUT SPD 1714 RPM 
THROTTLE ANGLE 0% 
‘TRANS RANGE SW DRIVE 4 
COMMANDED GEAR 4 


Figure 23 Example of TECH 1 Information (Manual Downshitts) 


DRIVE 3 


1543 RPM 
1638 RPM 
0% 
DRIVE 3 
3 


+ ENGINE SPEED should increase as lower gears are selected 


+ PRNDL SWITCH should match the selected gear range 
- In Drive 2 the transmission starts in 2nd gear 


DRIVE 2 


2172 RPM 
1412 RPM 
0% 
DRIVE 2 
2 


* THERE IS APPROXIMATELY 2 SECONDS OF DATA MISSING BETWEEN EACH COLUMN 


DRIVE 1 


2087 RPM 
899 RPM 
0% 
DRIVE 1 
1 


RHO232-4L60-£-C 
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4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS _7A-14A-33 


if 1994 HYDRA-MATIC 4L60-E SHIFT SPEED CHART 


1-2 SHIFT +/-250RPM_| 2:3 SHIFT +/-200 RPM _| 2-4 SHIFT +/- 150 RPM 


1. ALL SPEEDS ARE GIVEN IN TRANSMISSION OUTPUT SHAFT RPM 

2. SPEEDS ARE BASED ON PERCENT THROTTLE POSITION SENSOR (TPS) DATA 
3, USE A TECH 1 OR OTHER SCAN TOOL TO MONITOR THIS DATA 

4, ALL SHIFT SPEEDS ARE APPROXIMATE 


RHO009-4L.60-£-C 


Figure 24 1994 4L60-E Shift Speed Chart 
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TA-14A-34 _ 4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


NOTE: This procedure cannot be used 
on the pressure switch assembly. 
See figure 28. 


4L60-E TRANSMISSION 
INTERNAL WIRING HARNESS CHECK 


INSTALL J 39775 AT THE TRANSMISSION PASS-THRU 
CONNECTOR AND MEASURE RESISTANCE BETWEEN TERMINALS 
"x" AND “X" WITH J 39200. (SEE FIGURE 27) 


DOES RESISTANCE MATCH CHART? 


®[ DISCONNECT THE HARNESS AT THE 
COMPONENT AND MEASURE THE 
RESISTANCE WITH J 39200. 


DOES THE RESISTANCE MATCH THE CHART? 


® [wir J 39200 MEASURE THE 
RESISTANCE BETWEEN EACH 
TERMINAL AND GROUND 


OPEN CIRCUIT OR 
HIGH RESISTANCE 


Low 
RESISTANCE 


PROBLEM IS INSPECT THE TRANS REPLACE 
INTERMITTENT INTERNAL WIRING COMPONENT 
REFER TO 7A14C HARNESS FOR AN OPEN 


‘OR SHORT CIRCUIT 


© | DISCONNECT THE TRANS HARNESS AT THE 
COMPONENT. WITH J 39200 MEASURE THE 
RESISTANCE BETWEEN THE COMPONENT'S 
TERMINALS AND GROUND 


OPEN CIRCUIT OR 
HIGH RESISTANCE 


Low 
RESISTANCE 


INSPECT THE TRANS 
INTERNAL WIRING HARNESS 
FOR A SHORT TO GROUND 


REPLACE 
COMPONENT 


©® This test measures the resistance of the component at ® Check the internal wiring harness for continuity, 
the transmission pass-thru connector. pinched wires and corrosion. 

® This test checks for a short to ground in the internal ® This test checks for a short to ground in the component 
wiring harness or component. (cannot be used on TCC solenoid). 


® This test measures the resistance of the component. 


PHOZ17-4L60-£.¢ 


Figure 25 Internal Wiring Harness Check 
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4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS _7A-14A-35 


RANGEA © RANGEB RANGE C 


1228 
3209 
BLU 


PRESSURE CONTROL| 
SOLENOID 


PRESSURE 
SWITCH 
ASSEMBLY 


INTERNAL TRANSMISSION WIRING HARNESS 


N.C. = NORMALLY CLOSED SWITCH 
N.O. = NORMALLY OPEN SWITCH 


9 69 
° 
394 3678 
3675 
ne 
, oF 7 cavity FUNCTION 
6 
O| oe A | 1-2.SHIFT SOLENOID (Low) 
8 | 2-3SHIFT SOLENOID (Low) 
C_| PRESSURE CONTROL SOLENOID (HIGH) 
D__| PRESSURE CONTROL SOLENOID (LOW) 
£ | BOTH SHIFT SOLENOIDS, TCC SOLENOID, 
68 SOLENOID ASSEMBLY, WIRING HARNESS AND AND 3-2 CONTROL SOLENOID (HIGH) 
69 SWITCH ASSEMBLY, TRANSMISSION PRESSURE 

3678 1-2 SHIFT SOLENOID L___| TRANSMISSION FLUID TEMPERATURE 

367b 2-3 SHIFT SOLENOID (HIGH) 

377 PRESSURE CONTROL SOLENOID 

394 3-2 CONTROL SOLENOID M__ | TRANSMISSION FLUID TEMPERATURE 

Low) 
N | RANGE SIGNAL “A* 
P| RANGE SIGNAL *C* 
R__ | RANGE SIGNAL “ 
S__| 2CONTROL SOLENOID (Low) 
T | Tec SOLENOID (Low) 
Ho02 


Figure 26 Wiring Diagram 
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4L60-E COMPONENT RESISTANCE CHART 


COMPONENT 


1-2 SHIFT SOLENOID 


2-3 SHIFT SOLENOID 


3-2 CONTROL SOLENOID 


PRESSURE CONTROL SOLENOID 


TCC SOLENOID 


* Spliced internally to Pin E. 


Figure 27 Component Resistance Chart 


3.5-8 Ohms 


20-40 Ohms 


PHOZ18-4L60-E 
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4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS _7A-14A-37 


4L60-E TRANSMISSION 
PRESSURE SWITCH ASSEMBLY 
RESISTANCE CHECK 


INSTALL J 39775 AT THE TRANSMISSION PASS-THRU CONNECTOR. WITH 
ENGINE RUNNING, MEASURE RESISTANCE BETWEEN EACH TERMINAL 

(N, R AND P) AND GROUND WITH J 39200. (SEE CHART BELOW). MOVE THE 
GEAR SELECTOR THROUGH THE DIFFERENT GEAR RANGES. 


PROBLEM IS INTERMITTENT. 
REFER TO 7A14C 


RESISTANCE MEASURES LOW RESISTANCE MEASURES HIGH 
WHEN CHART INDICATES HIGH WHEN CHART INDICATES LOW 


L I 


DISCONNECT THE WIRING DISCONNECT THE WIRING 
HARNESS FROM THE PRESSURE HARNESS FROM THE PRESSURE 
SWITCH ASSEMBLY. MEASURE SWITCH ASSEMBLY. MEASURE 
‘THE RESISTANCE OF THE THE RESISTANCE FROM: 


TRANSMISSION WIRING WIRING HARNESS 
HARNESS FROM PASS-THRU PASS-THRU PSA CONNECTOR 
TERMINALS N, R AND PTO TERMINAL TERMINAL 
GROUND. N to c 

R to E 


to o 


Low HIGH 
RESISTANCE RESISTANCE 

] is 
REPUAE: Res Ace RESISTANCE RESISTANCE 
INTERNAL PRESSURE 
TRANSMISSION SWITCH 

REPLACE REPLACE 

MRIS ‘ASSEMBLY PRESSURE INTERNAL 


HARNESS. 


SWITCH 
ASSEMBLY 


TRANSMISSION 
WIRING 
HARNESS 


Pressure Switch Assembly (PSA) Resistance Chart 


IMPORTANT: 


Whenever the transmission pass-thru connector is 

disconnected from the vehicle harness and the 

REVERSE engine is running, multiple transmission Diagnostic 

NEUTRAL Trouble Codes will set. Be sure to clear these codes 
when finished with this procedure. 


When range “X” is measured for resistance to ground, 
H = High resistance (over 100 Ohms) - open circuit 
L = Low resistance (under 200 Ohms) - grounded circuit 


RHO219-«L60.€ 


Figure 28 Pressure Switch Assembly Resistance Check 
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7A-14A-38 _ 4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


This chart gives some general information about electronic component malfunctions. Use this information to 
become familiar with possible conditions caused by transmission/vehicle electrical components. Refer to the 


HYDRA-MATIC 4L60-E ELECTRONIC COMPONENT MALFUNCTIONS “| 


diagnosis charts for more specific information. 


COMPONENT/SYSTEM 


CAN EFFECT 


Throttle Position Sensor 


Shift pattern (erratic), 
Shift quality (firm or soft). 
Engine (rough). 


Output Speed Sensor 


Pressure Switch Assembly 


Shift pattern (erratic). 
TCC apply (at wrong time). 
Shift quality (harsh or soft). 


‘TCC apply (no apply). 

Shift pattern (no fourth gear in hot mode). 
Shift quality (harsh). 

Line pressure (high), 

Manual downshift (erratic). 

No 4th gear if in hot mode, 


Transmission Fluid Temperature Sensor 


TCC control (on or off). 
Shift quality (harsh or soft). 


Engine Coolant Temperature Sensor 


TCC control (no apply). 
Shift quality (harsh). 


Shift Solenoids 


Gear application (wrong gear, only two gears, no shift) 


Brake Switch 


TCC apply (no apply). 
No 4th gear if in hot mode. 


System Voltage 


Line pressure (high). 

Gear application (third gear only) 
TCC control (no apply). 

No 4th gear if in hot mode. 


3-2 Control Solenoid 


Gear application (third gear only). 
3-2 downshifts (flare or tie-up). 


Pressure Control Solenoid 


Line pressure (high or low). 
Shift quality (harsh or soft). 


TCC Solenoid ‘TCC apply (no apply). 
No 4th gear if in hot mode. 
4WD Low Switch Incorrect shift pattern. 


Figure 29 Component Malfunctions 
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4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS _7A-14A-39 


HYDRA-MATIC 4L60-E ELECTRONIC COMPONENT MALFUNCTIONS 
(continued) 


COMPONENT/SYSTEM CAN EFFECT 


Cruise Control — Delays 3-4 upshift and TCC apply during heavy throttle 


Acceleration Slip Regulation (ASR) — Downshift 
(¥-car only) 
2nd Gear Start Switch (Second) — 2nd Gear starts 


(V6 Pontiac F-car only) 


Manual Switch — Shift pattern 
(V8 Pontiac F-car only) 


Performance Switch = Shift quality 
(V8 Pontiac F-car only) — Shift pattern 


RHO221-4L60.E 
Figure 30 Component Malfunctions 
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TA-14A-40___ 4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


CONDITION INSPECT COMPONENT FOR CAUSE 
OIL, PRESSURE HIGH OR + Oil Pump Assembly (4) — Pressure regulator valve (216) stuck, 
Low = Pressure regulator valve spring (217). 
(Verify With Gage — Refer To Line — Rotor guide (211) omitted or misassembled. 
Pressure Check Procedure) — Rotor (212) cracked or broken. 


— Reverse boost valve (219) or sleeve (220) 
stuck, damaged or incorrectly assembled. 

= Orifice hole in pressure regulator valve 
(217) plugged. 

~ Sticking slide (203) or excessive rotor 
clearance. 

~ Pressure relief ball (228) not seated or 
damaged. 

~ Porosity in pump cover or body. 

— Wrong pump cover. 

~ Pump faces not flat. 

— Excessive rotor clearance. 


Oil Filter (72) — Intake pipe restricted by casting flash. 

— Cracks in filter body or intake pipe. 

= O-ring seal (71) missing, cut or damaged. 
— Wrong grease used on rebuild. 


+ Valve Body (60) — Manual valve (340) scored or damaged. 
~ Spacer plate (48) or gaskets (47 and 52) 
incorrect, misassembled or damaged. 

— Face not flat. 
~ 2-3 Shift valve (369) stuck. 
— Checkballs omitted or misassembled. 


+ Pressure Control Solenoid (377) | - Damage to pins or seal. 
+ System Voltage 
+ Pressure Switch Assembly (69) | — Contamination. 
— Damaged seals. 
+ Case (8) Case to valve body face not flat. 


+ Possible Codes: 
- 24 Vehicle Speed Sensor 
Signal Low 
- 52 Long System Voltage High 
- 53 System Voltage High 
- 72 Vehicle Speed Sensor Loss 
~ 73 Pressure Control 
Solenoid Current 
- 75 System Voltage Low 
- 81 2-3 Shift Solenoid 
Circuit Fault 
- 82 1-2 Shift Solenoid 
Circuit Fault 


HARSH SHIFTS * Possible Codes: 

- 21 Throttle Position Sensor 
Circuit (High) 

= 22 Throttle Position Sensor 
Circuit (Low) 

- 28 Fluid Pressure Switch 
Assembly Fault 

- 73 Pressure Control 
Solenoid Current 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 
PHOO13-ALB0E 


Figure 31 Diagnosis Chart A 
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4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS: 


TA-14A-41 


CONDITION INSPECT COMPONENT FOR CAUSE 
HARSH SHIFTS * Throttle Position Sensor ~ Open or shorted circuit. 
(Continued) + Vehicle Speed Sensor (36) = Open or shorted circuit. 
* Pressure Switch Assembly (69) | - Contamination 
- Damaged seals. 
+ Trans Fluid Temperature = Open or shorted circuit. 
Sensor (69) 
+ Engine Coolant Temperature — Open or shorted circuit. 
Sensor 


Pressure Control Solenoid (377) 


— Damage to pins or seal. 
— Contamination. 


INACCURATE SHIFT POINTS | + 


Oil Pump Assembly (4) 
Valve Body Assembly (60) 


Case (8) 


Throttle Position Sensor 


Vehicle Speed Sensor (36) 


4WD Low Switch 


1ST GEAR STARTS WHILE IN | + 


Second Gear Start Switch 


~ Stuck pressure regulator valve (216). 
~ Sticking pump slide (203). 
— Spacer plate (48) or gaskets (47 and 52) 
misassembled, damaged or incorrect. 
— Porous or damaged valve body pad. 
— 2-4 Servo Assembly (12-29) 
a. 2-4 accumulator porosity. 
b. Damaged servo piston seals. 
¢. Apply pin damaged or improper length. 
— 2-4 Band Assembly (602). 
a. Bumed. 
b. Anchor pin not engaged. 
~ Disconnected. 
~ Damage. 
~ Disconnected. 
~ Damaged. 
~ Bolt not tightened. 
~ Disconnected. 
~ Damaged. 


= Open or shorted circuit. 


SECOND.GEAR START MODE (Refer to Second Gear Start Switch Circuit 
(PONTIAC F-CAR ONLY) check. Section 6E3-C8.) 
EARLY SHIFTS * Possible Codes: 


FIXED SHIFT POINTS 


= 69 TCC Stuck “ON” 


Possible Codes: 

= 21 Throttle Position Sensor 
Circuit (High) 

- 22 Throttle Position Sensor 
Circuit (Low) 


1ST GEAR RANGE ONLY . 
- NO UPSHIFT 


Valve Body (60) 


Case (8) 


Shift Solenoids (379) 


~ 1-2 Shift valve (366) sticking. 

— Spacer plate (48) or gaskets (47 and 52) 
mispositioned or damaged. 

— Case to valve body face not flat or 
damaged. 

— Stuck or damaged. 

~ Electrical connection. 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 


RHOO14-4L60-E-C 


Figure 32 Diagnosis Chart B 
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TA-14A-42 _ 4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


CONDITION INSPECT COMPONENT _| FOR CAUSE 
1ST GEAR RANGE ONLY * 2-4 Servo Assembly (12-29) — Restricted or blocked apply 
-NO UPSHIFTS passages case. 
(Continued) ~ Nicks or burrs on servo pin (13) or 


pin bore in case 
~ 4th Servo piston (25) in backwards. 


+ 2-4 Band Assembly (602) — 2-4 Band (602) worn or damaged. 
Band anchor pin not engaged. 
SLIPS IN 1ST GEAR + Forward Clutch Assembly ~ Clutch plates (649) worn. 


— Porosity or damage in forward 
clutch piston (630), 
— Forward clutch piston inner and 
‘outer seals (629) missing, cut or 
damaged. 
— Input housing to forward clutch 
housing O-ring seal (622) missing, 
cut or damaged. 
— Damaged forward clutch housing (628). 
— Forward clutch housing retainer and 
ball assembly (627) not sealing 
or damaged. 
Forward Clutch Accumulator ~ Piston seal (353) missing, cut or 
damaged. 
— Piston (354) out of its bore. 
~ Porosity in the piston or valve 


body (350). 
~ Stuck abuse valve (357). 
+ Input Housing and Shaft ~ Turbine shaft seals (619) missing, 
Assembly (621) cut or damaged. 
+ Valve Body (60) ~ 1-2 Accumulator valve (371) stuck. 


~— Face not flat, damaged lands or 
interconnected passages. 

~ Spacer plate (48) or gaskets (47 and 52) 
incorrect, mispositioned or damaged. 


Low Roller Clutch (678) — Damage to lugs or inner ramps. 
— Rollers not free moving, 

— Inadequate spring tension. 

— Damage to inner splines. 

— Lube passage plugged. 


+ Torque Converter (1) — Stator roller clutch not holding. 
+ 1-2 Accumulator Assembly ~ Porosity in piston (56) or 1-2 Accumulator 
(54-59) cover and pin assembly (57). 
— Damaged ring grooves on piston. 


~ Piston seal (55) missing, cut or damaged. 
— Valve body to spacer plate gasket (52) at 
1-2 Accumulator cover, missing or 


damaged. 
— Leak between piston and pin. 
~ Broken 1-2 Accumulator spring (54). 
* Line Pressure ~ (See Causes of High or Low Oil Pressure.) 
+ 2-4 Servo Assembly (12-29) ~ 4th Servo piston (25) in backwards. 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 


RHOOTS-4L60-E-C 


Chart C 
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4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS _7A-14A-43 


CONDITION INSPECT COMPONENT FOR CAUSE 


‘Valve Body Assembly (60) = 1-2 Shift valve train (365-366) stuck, 
= Gaskets (47 and 52) or spacer plate (48) 
incorrect, mispositioned or damaged. 
~ 1-2 Accumulator valve (371) stuck. 
— Face not flat. 


2-4 Servo Assembly (12-29) ~ Apply pin (13) too long or too short. 

~ 2nd servo apply piston seal missing, cut or 
damaged. 

~ Restricted or missing oil assages. 

~ Servo bore in case damaged. 


SLIPPING OR ROUGH 1-2 
SHIFT 


2nd Accumulator (54-59) ~ Porosity in 1-2 accumulator housing (57) 
or piston (56). 

— Piston seal or groove damaged. 

~ Nicks or burrs in 1-2 accumulator housing. 

— Missing or restricted oil passage. 


2-4 Band (602) — Worn or mispositioned. 


Oil Pump Assembly (4) or — Faces not flat. 
Case (8) 


NO 2.3 SHIFT OR 2-3 
SHIFT SLIPPING, ROUGH 
OR HUNTING 


Converter (1) — Internal damage. 


Oil Pump (4) — Stator shaft (214) sleeve scored or off 
location. 


Valve Body (60) — 2-3 Valve train (268-269) stuck. 

= Accumulator valve (371) stuck. 

~ Spacer plate (48) or gaskets (47 and 52) 
incorrect, mispositioned or damaged. 


Input Housing Assembly (621) _| — Clutch plates worn [3-4 (654) 
or forward (649)]. 

~ Excessive clutch plate travel. 

— Cut or damaged piston seals 
(3-4 (624) or forward (629)]. 

~ Porosity in input clutch housing (621) or 
piston (623). 

~ 3-4 Piston checkball (620) stuck, damaged 
or not sealing. 

— Restricted apply passages. 

~ Forward clutch piston retainer and ball 
assembly (627) not seating. 

~ Sealing balls loose or missing. 


Case (8) = 3rd Accumulator retainer and ball assembly 
not seating. 


2-4 Servo Assembly (12-29) ~ 2nd Apply piston seals (18 and 19) missing, 
cut or damaged. 


Possible Codes: 
- 24 Vehicle Speed Sensor 


Signal Low 
- 72 Vehicle Speed Sensor Loss 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 


Ted 


Figure 34 Diagnosis Chart D 
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7A-14A-44 _4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


CONDITION INSPECT COMPONENT FOR CAUSE 
2ND AND 3RD GEARS ONLY _| + Possible Codes: 
OR + 82 1-2 Shift Solenoid 
1ST AND 4TH GEARS ONLY Circuit Fault 
* Shift Solenoids (379) ~ Sediment. 
~ Electrical Connection. 
— Damaged seal. 
THIRD GEAR ONLY * Possible Codes: 
- 53 System Voltage High 
- 75 System Voltage Low 
- 81 2-3 Shift Solenoid 
Circuit Fault 
- 84 3-2 Control Solenoid 
Circuit Fault 
* System Voltage 
+ 3-2 Control Solenoid (394) 
3-2 FLARE OR TIE-UP + 3-2 Comtrol Solenoid (394) ~ Shorted or damaged. 
~ Contamination. 
— Damaged seal 
NO 3-4 SHIFT/SLIPPING * Oil Pump Assembly (4) Faces not flat. 
OR ROUGH 3-4 SHIFT ~ Pump cover retainer and ball assembly 
omitted or damaged. 
+ Valve Body Assembly (60) — Valves stuck. 
+ 2-3 Shift valve (368-369) train. 
+ Accumulator valve (371). 
+ 1-2 Shift valve train (365-366). 
+ 3-2 Control valve (391). 
~ Spacer plate (48) or gaskets (47 and 52) 
incorrect, mispositioned or damaged. 
+ 2-4 Servo Assembly (12-29) ~ Incorrect band apply pin (13). 
— Missing or damaged servo seals 
(26 and 27). 
~ Porosity in pistons, cover or case. 


— Damaged piston seal grooves. 
~ Plugged or missing orifice cup plug (11). 


+ Case (8) — 3rd Accumulator retainer and ball assembly 
leaking. 

~ Porosity in 3-4 accumulator piston (44) 
or bore. 

~ 3-4 Accumulator piston seal (45) or seal 
grooves damaged. 

~ Plugged or missing orifice cup plug. 

~ Restricted oil passage. 


+ Input Housing Assembly (621) — Refer to Slipping 2-3 Shift. 


2-4 Band Assembly (602) — Wom or misassembled. 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 


RHOOT7-4L60-€-C 


Figure 35 Diagnosis Chart E 
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4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS _7A-14A-45 


INSPECT COMPONENT FOR CAUSE 


NO 3-4 SHIFT/SLIPPING 
OR ROUGH 3-4 SHIFT 
(Continued) 


+ Possible Codes: 

= 21 Throttle Position Sensor 
Circuit (High) 

- 22 Throttle Position Sensor 
Circuit (Low) 

- 28 Fluid Pressure Switch 
Assembly Fault 

- 37 Brake Switch Stuck “ON” 

+ 38 Brake Switch Stuck “OFF” 

- 90 TCC Solenoid Circuit Fault 


R 
NO REVERSE OR SLIPS IN. 
REVERSE 


+ Input Housing Assembly (621) | — 3-4 Apply ring (625) stuck in applied 
position, 
~ Forward clutch not releasing. 
~ Turbine shaft seals (619) missing, cut or 
damaged. 


* Manual Valve Link (705) — Disconnected. 


* Oil Pump Assembly (4) ~ Retainer and ball assembly missing or 
damaged. 

— Stator shaft seal rings (230) or ring grooves 
damaged. 

— Stator shaft sleeve scored or damaged. 

— Reverse boost valve (219) stuck, damaged 
or misassembled. 

~ Cup plug missing. 

~ Restricted oil passage. 

~ Faces not flat. 

— Converter clutch valve (224) stuck. 

+ Valve Body Assembly (60) ~ 2:3 Shift valve (369) stuck. 

~ Manual linkage (705) not adjusted. 

~ Spacer plate (48) and gaskets (47 and 52) 
incorrect, mispositioned or damaged. 

~ Lo overrun valve (361) stuck. 

= Orificed cup plug restricted, missing or 
damaged. 


+ Reverse Input Clutch ~ Clutch plate (612) worn. 
Assembly (605) ~ Reverse input housing and drum assembly 
(605) cracked at weld. 


~ Clutch plate retaining ring out of groove. 

~ Retum spring assembly retaining ring (610) 
out of groove. 

~ Seals (608) cut or damaged. 

~ Restricted apply passage. 

= Porosity in piston (607). 

— Belleville plate (611) installed incorrectly, 

~ Excessive clutch plate travel, 

— Oversized housing. 

+ Lo And Reverse Clutch = Clutch plates (682) worn. 

— Porosity in piston (695). 

~ Seals (696) damaged. 

~ Return spring assembly retaining ring 
(693) mispositioned. 

— Restricted apply passage. 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 


RHOOTE-4L6O-E-C 


Figure 36 Diagnosis Chart F 
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‘TA-14A-46 _4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


CONDITION INSPECT COMPONENT FOR CAUSE 

=a 

NO PART THROTTLE OR + 2-4 Servo Assembly (12-29) ~ Servo cover retaining ring (29) omitted 

DELAYED DOWNSHIFTS or misassembled. 

— 4th Apply piston (25) damaged or 
misassembled. 

— Servo inner housing (20) damaged or 
misassembled. 


+ Valve Body Assembly (60) ~ 3-2 Downshift valve (389) stuck. 
— 4-3 Sequence valve body channel blocked. 


HARSH GARAGE SHIFT + Valve Body Assembly (60) ~ Orifice cup plug missing. 
~ Checkball missing. 
NO OVERRUN BRAKING + External Linkage — Not adjusted properly. 
— MANUAL 3-2-1 
+ Valve Body Assembly (60) ~ 4-3 Sequence valve (382) stuck. 
~ Checkball mispositioned. 


— Spacer plate (48) and gaskets (47 and 52) 
incorrect, damaged or mispositoned, 


‘+ Input Clutch Assembly (621) — Turbine shaft oil passages plugged or not 

led. 

~ Turbine shaft seal rings (619) damaged. 

~ Turbine shaft sealing balls loose or 
missin; 

~ Porosity in forward (630) or overrun clutch 
piston (632). 

— Overrun piston seals (631) cut or damaged. 

— Overrun piston checkball (633) not sealing. 


NO TORQUE CONVERTER * Electrical 12 Volts not supplied to transmission. 
CLUTCH APPLY — Outside electrical connector damaged. 


— Inside electrical connector, wiring harness 
or solenoid damaged. 

~ Electrical short (pinched solenoid wire), 

~ Solenoid not grounded. 

+ TCC Solenoid 

+ Engine Speed Sensor 

+ Converter (1) = Internal damage. 


+ Engine Coolant Temperature 


Sensor 
+ Oil Pump Assembly (4) = Converter clutch valve (224) stuck or 
assembled backwards. 
~ Converter clutch valve retaining ring (222) 
mispositioned. 


— Pump to case gasket (6) mispositioned. 

~ Orifice cup plug restricted or damaged. 

~ Solenoid O-ring seal (67) cut or damaged 

~ High or uneven bolt torque (pump body to 
cover). 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 


PHO019-4L60-E 


Figure 37 Diagnosis Chart G 
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4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


TA-14A-47 


TCC APPLY WITH A 
COLD ENGINE 


LC 


CONDITION INSPECT COMPONENT FOR CAUSE 
NO TORQUE CONVERTER + Trans Fluid Temperature 
CLUTCH APPLY Sensor (69) 
con + Input Housing and Shaft (621) ~ Turbine shaft O-ring seal (618) cut or 
damaged. 
= Turbine shaft retainer and ball assembly 
(617) restricted or damaged. 
* Brake Switch 
* Pressure Switch Assembly (69) | — Contamination. 
— Damaged seals. 
+ Valve Body Assembly (60) ~ TCC signal valve (380) stuck. 
— Solenoid O-ring leaking. 
* Solenoid Screen ~ Blocked. 
+ Possible Codes: 
= 21 Throttle Position Sensor 
Circuit (High) 
- 22 Throttle Position Sensor 
Cireuit (Low) 
- 28 Fluid Pressure Switch 
Assembly Fault 
- 37 Brake Switch Stuck “ON” 
- 38 Brake Switch Stuck “OFF” 
~ 52 Long System Voltage High 
~ 53 System Voltage High 
- 67 TCC Solenoid Circuit Fault 
- 75 System Voltage Low 
-81 2-3 Shift Solenoid 
Circuit Fault 
‘TORQUE CONVERTER + Torque Converter Assembly (1) _} — Internal damage. 
CLUTCH SHUDDER : 
+ Oil Pump Assembly (4) — Converter clutch valve (224) stuck. 
— Restricted oil passage. 
© Oil Filter (72) ~ Crack in filter body. 
— Flash restricting filter neck. 
~ O-ring seal (71) cut or damaged. 
+ Miscellaneous — Low oil pressure. 


Input Housing and Shaft Assembly 
(621) 


Possible Codes: 

~ 14 Engine Coolant Temp Sensor 
Circuit (High) 

- 15 Engine Coolant Temp Sensor 
Circuit (Low) 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 


— Engine not tuned properly. 


— Turbine shaft O-ring (618) cut or 
damaged. 

— Turbine shaft retainer and ball assembly 
(617) restricted or damaged. 


PH0020-41.60-E 


Figure 38 Diagnosis Chart H 
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CONDITION INSPECT COMPONENT FOR CAUSE 
NO TORQUE CONVERTER + TCC Solenoid — External ground. 
CLUTCH RELEASE — Clogged exhaust orifice. 
+ Converter (1) — Internal damage. 


+ Valve Body Assembly (60) 


+ Oil Pump Assembly (4) 
+ PCM 


— Converter clutch apply valve stuck in apply 
position. 


— Converter clutch valve (224) stuck. 


~ External ground. 


TCC ON IN ALL GEARS 


+ Possible Codes: 
= 85 TCC Stuck “On” 


DRIVES IN NEUTRAL 


+ Forward Clutch 
+ Manual Valve Link (705) 
+ Case (8) 


— Not releasing. 
~ Disconnected. 


— Face not flat. 
~ Internal leakage. 


2ND GEAR START 
(DRIVE RANGE) 


+ Forward Clutch Sprag Assembly 
(642) 


— Sprag assembly installed backwards. 


NO PARK 


+ Parking Linkage (63, 79-90) 


— Actuator rod assembly (85) bent or 
damaged. 

— Actuator rod spring binding or improperly 
crimped. 

— Actuator rod not attached to inside detent 
lever (788), 

— Parking lock bracket (86) damaged or not 
torqued properly. 

— Inside detent lever (88) not torqued 
properly. 

— Detent roller and spring assembly (63) 
mispositioned or not torqued properly. 

— Parking pawl (81) binding or damaged. 


RATCHETING NOISE 


+ Parking Pawl (81) 


~ Parking pawl retum spring (80) weak, 
damaged or misassembled. 


OIL OUT THE VENT 


+ Oil Pump (4) 


+ Miscellaneous 


= Chamfer in pump body rotor pocket too 
large. 
~ Fluid level - overfilled. 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 
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Figure 39 Diagnosis Chart | 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS _7A-14A-49 


CONDITION INSPECT COMPONENT FOR CAUSE 


VIBRATION IN REVERSE AND | + Oil Pump (4) — Broken vane rings (210). 
WHINING NOISE IN PARK 


NO DRIVE IN ALL RANGES ‘Torque Converter (1) Converter to flex plate bolts mi 


NO DRIVE IN DRIVE RANGE * Torque Converter (1) — Stator roller clutch not holding. 
— Converter not bolted to flex plate. 


FRONT OIL LEAK * Torque Converter (1) — Welded seam leaking. 
— Damaged converter hub. 


* Torque Converter Seal (243) — Damaged seal assembly. 
— Missing garter spring. 


DELAY IN DRIVE AND + Torque Converter (1) — Converter drainback. 
REVERSE 


ALL ILLUSTRATION NUMBERS REFERENCE HYDRA-MATIC 4L60-E UNIT REPAIR SECTION 
PH0022-4L60-E 


Figure 40 Diagnosis Chart J 
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FLUID LEAK DIAGNOSIS AND REPAIR 
The cause of most external leaks can generally 
Be located and repaired with the transmission in the 
vehicle. 


METHODS FOR LOCATING LEAKS 
General Method 

1. Verify that the leak is transmission fluid. 
Thoroughly clean the suspected leak area. 
Operate the vehicle for about 15 miles or until 
normal operating temperatures are reached. 
Park the vehicle over clean paper or cardboard. 
Shut the engine off and look for fluid spots on 
the paper. 

6. Make necessary repairs. 
Powder Method 

1. Thoroughly clean the suspected leak area with 
solvent. 
Apply an aerosol type powder (foot powder) to 
the suspected leak area. 
Operate the vehicle for about 15 miles or until 
normal operating temperatures are reached. 
Shut the engine off. 
Inspect the suspected leak area and trace the 
leak path through the powder to find the source. 
Make necessary repairs. 
Dye and Black Light Method 

1. Follow the manufacturer's recommendation for 

the amount of dye to be used. 
2. Find the leak with a black light. 
3. Make necessary repairs. 


REPAIRING THE LEAK 

Once the leak has been pinpointed and traced 
back to its source, the cause of the leak must be 
determined in order for it to be repaired properly. If a 
gasket is replaced, but the sealing flange is bent, the 
new gasket will not repair the leak. The bent flange 
must be repaired also. Before attempting to repair a 
leak, check to be sure that the following conditions 
are correct as they may cause a leak. 


Gaskets 

© Fluid level or pressure is too high. 

© Plugged vent or drain-back holes. 

@ Improperly torqued fasteners or dirty/ damaged 
threads. 

© Warped flanges or sealing surface. 

© Scratches, burrs, or other damage to the sealing 
surface. 


Yr YN 


a vA YN 


Damaged or worn gasket. 
@ Cracking or porosity of the component. 
© Improper sealant used (where applicable). 
© Porosity. 
Seals 


@ Fluid level or pressure is too high. 
@ Plugged vent or drain-back holes. 


Damaged seal bore (scratched, burred or 
nicked). 

Damaged or worn seal. 

Improper installation. 

Cracks in component. 

Manual or output shaft surface scratched, 
nicked, or missing. 

© Loose or worn bearing causing excess seal wear. 


POSSIBLE POINTS OF OIL LEAKS 


1. Transmission and transmission oil pan: 
@ Attaching bolts not torqued correctly. 
© Improperly installed or damaged gasket. 
© Oil pan or mounting face not flat. 

2. oe Leak: 

Filler tube multi-lip seal damaged or 
missing. 
@ Filler tube bracket misaligned. 
Speed sensor seal damaged. 
‘© Manual shaft seal damaged. 
e Oil cooler connector fittings loose or 
damaged. 
© Propeller shaft oil seal worn or damaged. 
Line pressure pipe plug loose. 
Porous casting. 
3. Leak at converter end: 
@ Converter seal damaged. 
- Seal-lip cut (check converter hub for 
damage). 
— Bushing moved forward and damaged. 
— Garter spring missing from seal. 
@ Converter leak in weld area. 
@ Porous casting (case or pump). 
4. Fluid comes out vent pipe or fill tube: 
e@ Overfilled. 
@ Water or coolant in fluid (fluid will appear 
milky). 
© Case porous. 
@ Incorrect fluid level indicator. 
© Plugged vent. 
Drain back holes plugged. 
© The alignment of the oil pump to case 
gasket (if equipped). 
CASE POROSITY REPAIR 
1. Clean the leak area with solvent and air dry. 
CAUTION: Epoxy adhesive may cause skin 
irritations and eye damage. Read and 
follow all information on the container 
label as provided by the manufacturer. 

2. Mix a sufficient amount of epoxy adhesive 
(GM PN 1052533 or equivalent) following the 
manofacturer’s recommendations. 

3. While the transmission case is hot, apply epoxy 
adhesive with a clean, dry soldering acid brush. 

4. Allow the epoxy adhesive to cure for three hours 
before starting the engine. 

5. Repeat fluid leak diagnosis procedures. 
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A BOTTOM PAN GASKET F OIL PUMP SEAL ASSEMBLY K MANUAL SHAFT SEAL, 

B CASE G OIL PUMP TO CASE SEAL L_ SPEED SENSOR SEAL 

C COOLER CONNECTORS H CONVERTER M EXTENSION TO CASE SEAL 

D SERVO COVER SEAL 1 VENT N EXTENSION OIL SEAL ASSEMBLY 
E OIL FILL TUBE SEAL J ELECTRICAL CONNECTOR SEAL © LINE PRESSURE PLUG 


PHO029-4L60-E 


Figure 41 Leak Inspection Points 
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Figure 42 Park - Engine Running 
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PARK - (Engine Running) 


With the gear selector lever in the Park (P) position and the engine running, line pressure from the oil pump assembly is directed 


to various components in the valve body and oil pump. 


PRESSURE REGULATION 

Pressure Regulator Valve: Regulates oil pump output (line 
pressure) in response to torque signal fluid pressure, spring 
force and line pressure acting on the end of the valve. Line 
pressure is routed through the valve and into both the con- 
verter feed and decrease fluid circuits. Regulated line pressure 
is also directed to the manual valve, converter clutch signal 
valve and actuator feed limit valve. 


Pressure Relief Valve: Controlled by spring force, this check- 
ball limits the maximum value of line pressure. When line 
pressure reaches this limiting value, fluid is exhausted past 
the ball and returns to the sump. 


Line Pressure Tap: Provides a location to measure line 
pressure with a fluid pressure gage. 


Actuator Feed Limit (AFL) Valve: Biased by spring force 
and orificed AFL fluid, it limits the maximum value of line 
pressure entering the AFL fluid circuit. Below this limiting 
value, AFL fluid pressure equals line pressure. AFL fluid is 
routed to the pressure control solenoid, 3-2 control solenoid, 
1-2 and 2-3 shift solenoids, and the 2-3 shift valve train. 


Pressure Control Solenoid: Controlled by the Powertrain 
Control Module (PCM), it regulates filtered AFL fluid into 
torque signal fluid pressure. This regulation is controlled by 
varying the current value to the solenoid in relation to throttle 
position and other vehicle operating conditions. 


TORQUE CONVERTER CLUTCH (TCC) 

‘Torque Converter Clutch Signal Valve: The valve may be 
in a position to allow line pressure to enter the converter 
clutch (CC) signal fluid circuit. If this occurs with the 2nd 
clutch fluid circuit empty, CC signal fluid pressure orificed to 
the end of the CC signal valve will close the valve and block 
line pressure. Any fluid in the CC signal fluid circuit will 
exhaust through the normally open and closed TCC solenoid. 


Converter Clutch Apply Valve: Held in the release position 
by spring force, it directs converter feed fluid into the release 
fluid circuit. Also, fluid returning from the converter in the 
apply fluid circuit is routed through the valve and into the 
cooler fluid circuit. 


‘Torque Converter: Release fluid pressure unseats the TCC 
apply checkball (#9), keeps the pressure plate released from 
the converter cover and fills the converter with fluid. Fluid 
exits the converter between the converter hub and stator shaft 
in the apply fluid circuit. 


Cooler and Lubrication System: Cooler fluid from the con- 
verter clutch apply valve is routed through the transmission 
fluid cooler and into the lubrication fluid circuits. 


Manual Valve: Controlled by the selector lever and manual 
shaft, the manual valve is in the Park (P) position and directs 
line pressure into the PR (Park/Reverse) fluid circuit. Line 
pressure is blocked from entering any other fluid circuit at the 
manual valve. 


LO AND REVERSE CLUTCH APPLIES 

Lo and Reverse Clutch Piston: PR fluid seats the loreverse 
clutch checkball (#10) and is orificed to the outer area of the 
piston. Orificing PR fluid around the #10 checkball helps 
control the lo and reverse clutch apply. Also, lo/reverse fl 
pressure from the lo overrun valve acts on the inner area of 
the lo and reverse clutch piston to increase the clutch holding 
capacity. 


Lo Overrun Valve: PR fluid pressure moves the valve against 
spring force and fills the lo/reverse fluid circuit. Lo/reverse 
fluid is orificed (#23) back to the lo/overrun valve to assist 
PR fluid in moving the valve against spring force. Spring 
foree provides a time delay for PR fluid filling the lo/reverse 
fluid circuit. Lo/reverse fluid is routed to the inner area of the 
Jo and reverse clutch piston to increase the holding capacity 
of the clutch, 


Pressure Switch Assembly (PSA): The PSA consists of five 
fluid pressure switches: D2 and D3 are normally closed and 
D4, Lo and Rev are normally open. All fluid circuits routed to 
the assembly are empty and the PSA signals the PCM that the 
transmission is in either Park or Neutral. 


Shift Solenoids (1-2 and 2-3): Both shift solenoids, which 
are normally open, are energized by the PCM and block fluid 
from exhausting. This maintains AFL fluid pressure at sole- 
noid “B” and signal “A” fluid pressure at the 1-2 solenoid. 


Shift Valves (1-2, 2-3 and 3-4): Signal “A” fluid pressure 
holds the 1-2 shift valve in the downshifted position and the 
3-4 shift valve in the upshifted (First and Fourth gear) posi- 
tion. AFL fluid pressure from 2-3 shift solenoid holds the 2-3 
shift valve train in the downshifted position. 

SUMMARY 
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Figure 43 Park - Engine Running (Legend) 
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Figure 44 Reverse 
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REVERSE 


‘When the gear selector lever is moved to the Reverse (R) position (from the Park position), the following changes occur to the 


transmissions hydraulic and electrical systems: 


Manual Valve: The manual valve moves to the Reverse 
position and line pressure enters the reverse fluid circuit. As 
in Park, line pressure also fills the PR (Park/Reverse) fluid 
circuit. All other fluid circuits are blocked by the manual 
valve. 


Lo and Reverse Clutch: As in Park, PR fluid pressure acts 
on the outer area of the lo and reverse clutch piston to apply 
the lo and reverse clutch. Also, lo/reverse fluid from the lo 
overrun valve acts on the inner area of the piston to increase 
the holding capacity of the clutch (see Note Below). 


REVERSE INPUT CLUTCH APPLIES 

Reverse Input Checkball (#3): Reverse fluid pressure seats 
the #3 checkball, flows through orifice #17 and fills the 
reverse input fluid circuit. This orifice helps control the re- 
verse input clutch apply rate when engine speed is at idle. 


Reverse Abuse Valve: Reverse fluid pressure acts on the end 
of the valve opposite of spring force. At engine speeds above 
idle, reverse fluid pressure, which is fed by line pressure, 
increases and moves the valve against spring force (as shown). 
Reverse fluid can then fill the reverse input fluid circuit 
through the reverse abuse valve. This bypasses the control of 
orifice #17 and provides a faster clutch apply. 


Boost Valve: Reverse input fluid pressure moves the boost 
valve against the pressure regulator valve spring. The spring 
acts on the pressure regulator valve to increase the operating 
range of line pressure in Reverse. Reverse input fluid also 
flows through the valve and to the reverse input clutch piston, 
Remember that torque signal fluid pressure continually acts 
‘on the boost valve to control line pressure in response to 
vehicle operating conditions. 


Reverse Input Clutch Piston: Reverse input fluid pressure 
moves the piston to apply the reverse input clutch plates and 
obtain Reverse. 


Reverse Input Air Bleed Checkball: This ball and capsule 
is located in the reverse input fluid circuit in the oil pump to 
provide an air escape when the fluid pressure increases. It 
also allows air into the circuit to displace the fluid when the 
clutch releases. 


Pressure Switch Assembly (PSA): Reverse input fluid pres- 
sure closes the normally open reverse switch in the PSA. 
‘This signals the PCM that the manual valve is in the Reverse 
(R) position. 


Shift Solenoids (1-2 and 2-3): Both solenoids are energized 
as in Park range. Signal “A” and actuator feed limit (AFL) 
fluids are blocked from exhausting through the shift sole- 
noids to maintain fluid pressure in these circuits at the end of 
the shift valves. 


Shift Valves (1-2, 2-3 and 3-4): Signal “A” fluid pressure 
holds the 1-2 shift valve in the downshifted position and the 
3-4 shift valve in the upshifted (First and Fourth gear) posi- 
tion, AFL fluid pressure from shift the 2-3 solenoid holds the 
2-3 shift valve train in the downshifted position. 


Pressure Control Solenoid: It continues to regulate AFL 
fluid into torque signal fluid pressure. The PCM varies the 
current at the solenoid to regulate torque signal fluid pressure 
in response to throttle position and other PCM input signals. 
‘Torque signal fluid pressure is used to control line pressure at 
the boost and pressure regulator valves. 


Note: The explanation in each gear range is, for the most 
art, limited to what changes from the range on the previous 
‘page. However, some component descriptions are repeated 
{for clarity and continuity. Also, refer to the appropriate Gen- 
eral Motors Service Manual for specific fluid pressure 
information. 


* SMT SOLENOD STATE A FUNCTION OF VEMCLE SPEED AND MAY CHANGE  VOCLE SEED 
INCREASES SUFFCENTLY IN PAK REVERSE OR NEUTRAL HOWEVER ToS DOES NOT AFFECT 
TRANSMISSION OPERATION 
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Figure 45 Reverse (Legend) 
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Figure 46 Neutral - Engine Running 
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NEUTRAL - (Engine Running) 


‘When the gear selector lever is moved to the Neutral position (N), from the Reverse position, the following changes occur to the 


transmissions hydraulic and electrical systems: 


Manual Valve: In the Neutral positidn, the manual valve 
blocks line pressure from entering any other fluid circuits. 
Reverse and PR fluids exhaust past the manual valve 


LO and REVERSE CLUTCH RELEASES 

Lo and Reverse Clutch Piston: PR and lo/reverse fluids 
exhaust from the piston, thereby releasing the lo and reverse 
clutch plates. Exhausting PR fluid unseats the lo/reverse check- 
ball (#10) for a quick exhaust. 


Lo Overrun Valve: Spring force closes the valve when PR 
fluid pressure exhausts. Lo/reverse fluid exhausts through the 
valve, into the lo/1st fluid circuit, past the 1-2 shift valve, into 
the lo fluid circuit and through an exhaust port at the manual 
valve. 


REVERSE INPUT CLUTCH RELEASES 

Reverse Input Clutch Piston: Reverse input fluid pressure 
exhausts from the piston, through the boost valve, past the #3 
checkball and to the manual valve. With reverse input fluid 
exhausted, the reverse input clutch plates are released and the 
transmission is in Neutral. 


Reverse Abuse Valve: Reverse fluid pressure exhausts and 
spring force closes the valve. 


Boost Valve: Reverse input fluid pressure exhausts and line 
pressure returns to the normal operating range as in the Park 
and Overdrive positions. 


Reverse Input Checkball (#3): Exhausting reverse input 
fluid unseats the ball for a quick exhaust through the reverse 
fluid circuit and past the manual valve. 


Pressure Switch Assembly (PSA): Reverse input fluid ex- 
hausts from the PSA. With no other fluid routed to it, the 
PSA signals the PCM that the transmission is operating in 
either Park or Neutral. 


Note: In Park, Reverse, and Neutral the shift solenoids are 
shown energized. This is the normal operating state when the 
vehicle is stationary or at low vehicle speeds. However, the 
PCM will change the shift solenoid states depending on 
vehicle speed. For example, if Neutral is selected when the 
transmission is operating in Second Gear, the shift solenoids 
will remain in a Second Gear state. However, with the manual 
valve blocking line pressure, the shift solenoid states do not 
affect transmission operation in Park, Reverse and Neutral, 


SUMMARY 
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Figure 47 Neutral - Engine Running (Legend) 
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Figure 48 Overdrive Range - First Gear 
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OVERDRIVE RANGE - FIRST GEAR 


‘When the gear selector lever is moved to the Overdrive ( (D)) position, from the Neutral position, the following changes occur to 


the transmissions hydraulic and electrical systems: 


Manual Valve: Line pressure flows through the manual valve 
and fills the D4 fluid circuit. All other fluid circuits remain 
empty with the manual valve in the Overdrive position. 


FORWARD CLUTCH APPLIES 

Forward Clutch Accumulator Checkball (#12): D4 fluid 
pressure seats the ball and is orificed (#22) into the forward 
clutch feed fluid circuit. This orifice helps control the for- 
ward clutch apply rate 


Forward Clutch Piston: Forward clutch feed fluid pressure 
moves the piston to apply the forward clutch plates and 
obtain First gear. 


Forward Clutch Accumulator Piston: Forward clutch feed 
fluid pressure moves the piston against spring force. This 
action absorbs some of the initial increase of forward clutch 
feed fluid pressure to cushion the forward clutch apply. 


Forward Clutch Abuse Valve: D4 fluid pressure acts on the 
valve opposite of spring force. At engine speeds greater than 
idle, D4 fluid pressure increases and moves the valve against 
spring force (as shown). D4 fluid can then quickly fill the 
forward clutch feed fluid circuit, thereby bypassing the con- 
trol of orifice #22 and providing a faster apply of the forward 
clutch. Otherwise, with increased throttle opening and engine 
torque, the clutch may slip during apply. 


Pressure Switch Assembly (PSA): D4 fluid pressure is routed 
to the PSA and closes the normally open D4 fluid pressure 
switch. This signals the PCM that the transmission is operat- 
ing in Overdrive range. 


1-2 Shift Solenoid: Energized (ON) as in Neutral, the nor- 
mally open solenoid is closed and blocks signal “A” fluid 
from exhausting through the solenoid. This maintains pres- 
sure in the signal “A” fluid circuit. 


2-3 Shift Solenoid: Energized (ON) as in Neutral, the nor- 
mally open solenoid is closed and blocks actuator feed 
(AFL) fluid from exhausting through the solenoid. This mai 
tains AFL fluid pressure at the solenoid end of the 2-3 shift 
valve. 


2-3 Shift Valve Train: AFL fluid pressure at the solenoid 
end of the 2-3 shift valve holds the valve train in the down- 
shifted position against AFL fluid pressure acting on the 2-3, 
shuttle valve. In this position, the 2-3 shift valve blocks AFL. 
fluid from entering the D432 fluid circuit. The D432 fluid 
circuit is open to an exhaust port past the valve. 


1-2 Shift Valve: Signal “A” fluid pressure holds the valve in 
the downshifted position against spring force. In the First 
gear position the valve blocks D4 fluid from entering the 2nd 
fluid circuit. 


Accumulator Valve: Biased by torque signal fluid pressure, 
spring force and orificed accumulator fluid pressure at the 
end of the valve, the accumulator valve regulates D4 fluid 
into accumulator fluid pressure. Accumulator fluid is routed 
to both the 1-2 and 3-4 accumulator assemblies in prepara- 
tion for the 1-2 and 3-4 upshifts respectively. 


Rear Lube: D4 fluid is routed through an orifice cup plug 
(#24) in the rear of the transmission case to feed the rear lube 
fluid circuit. 


Pressure Control Solenoid: Remember that the pressure 
control solenoid continually varies torque signal fluid pres- 
sure in relation to throttle position and vehicle operating 
conditions. This provides a precise control of line pressure. 


3-2 Control Solenoid: The PCM keeps the solenoid OFF in 
First gear and the normally closed solenoid blocks AFL fluid 
from entering the 3-2 signal fluid circuit. 


SUMMARY 
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Figure 49 Overdrive Range - First Gear (Legend) 
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Figure 50 Overdrive Range - Second Gear 
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OVERDRIVE RANGE - SECOND GEAR 


As vehicle speed increases, and other operating conditions are appropriate, the PCM de-energizes the 1-2 shift solenoid to shift 


the transmission into Second gear. 


1-2 Shift Solenoid: De-energized (tumed OFF) by the PCM, 
the normally open solenoid opens and signal “A” fluid ex- 
hausts through the solenoid. 


Note: Actuator feed limit (AFL) fluid continues to feed the 
signal “A” fluid circuit through orifice #25. However, the 
exhaust port through the solenoid is larger than orifice #25 to 
prevent a pressure buildup in the signal “A” fluid circuit. 
Exhausting signal “A” fluid is represented by the blue ar- 
rows. 


2-3 Shift Solenoid: Energized (ON) as in First gear, it blocks 
AFL fluid from exhausting through the solenoid. This main- 
tains AFL fluid pressure at the solenoid end of the 2-3 shift 
valve. 


2-4 BAND APPLIES 

1-2 Shift Valve: Without signal “A” fluid pressure, spring 
force moves the valve into the upshifted position. D4 fluid is 
routed through the valve and fills the 2nd fluid circuit. 


1-2 Shift Checkball (#8): 2nd fluid pressure seats the #8 
checkball, flows through orifice #16 and fills the 2nd clutch 
fluid circuit. This orifice helps control the 2-4 band apply 
rate. 


2-4 Servo Assembly: 2nd clutch fluid pressure moves the 
2nd apply piston against servo cushion and servo return spring 
forces. The apply piston moves the band apply pin to apply 
the 2-4 band. These spring forces help control the 2-4 band 
apply rate 


1-2 Accumulator: 2nd clutch fluid pressure also moves the 
1-2 accumulator piston against spring force and accumulator 
fluid pressure. This action absorbs initial 2nd clutch fluid 
pressure to cushion the 2-4 band apply rate. Also, the move- 
ment of the 1-2 accumulator piston forces some accumulator 
fluid out of the accumulator assembly. This accumulator fluid 
is routed back to the accumulator valve. 


Accumulator Valve: Accumulator fluid forced out of the 1-2 
accumulator is orificed (#30) to the end of the accumulator 
valve. This pressure moves the valve against spring force and 
torque signal fluid pressure to regulate the exhaust of excess 
accumulator fluid. This regulation provides additional con- 
trol for the 2-4 band apply rate. The oil circuit shows the 
exhaust of accumulator fluid during the shift by the arrow 
directions in the accumulator fluid circuit. 

2-3 Shift Valve Train: AFL fluid pressure from the 2-3 shift 
solenoid holds the valve train in the downshifted position. 
2nd fluid is routed through the 2-3 shuttle valve and fills the 
servo feed fluid circuit. 


3-4 Relay Valve and 4-3 Sequence Valve: Spring force 
holds these valves in the downshifted position (First, Second 
and Third gear position). 2nd fluid is blocked by the 3-4 relay 
valve and servo feed fluid is blocked by both valves in 
preparation for a 3-4 upshift. 


3-2 Downshift Valve: Spring force holds the valve closed, 
blocking 2nd fluid and 2nd clutch fluid. This valve is used to 
help control the 3-2 downshift. 


3-2 Control Solenoid: In Second gear, the PCM operates the 
normally closed solenoid at approximately a 90% duty cycle. 
This opens the AFL fluid circuit to fill the 3-2 signal fluid 
circuit (at 100% duty cycle the AFL fluid circuit is com- 
pletely open). 


3-2 Control Valve: 3-2 signal fluid pressure moves the valve 
against spring force. This action does not affect the transmis 
sion operation in Second gear. 


3-4 Shift Valve: Signal “A” fluid pressure exhausts and 
spring force moves the valve into the downshift position 
(Second and Third gear position). 


TORQUE CONVERTER CLUTCH 

Converter Clutch Signal Valve: 2nd clutch fluid pressure 
‘opens the valve and line pressure feeds the converter clutch 
(CC) signal fluid circuit. CC signal fluid is orificed (#8) to 
the end of the CC signal valve and opposes 2nd clutch fluid 
pressure. CC signal fluid is routed through a filter and ori- 
ficed (#4) to the TCC solenoid. 


TCC Solenoid: Under normal operating conditions in Sec- 
ond gear the PCM keeps the normally open TCC solenoid 
de-energized (OFF). CC signal fluid exhausts through the 
open solenoid and spring force keeps the converter clutch 
apply valve in the release position. 

Note: The orifice cup plug (#4) in the CC signal fluid circuit 
is smaller than the exhaust through the TCC solenoid, There- 
‘ore, fluid pressure does not build up at the end of the converter 
clutch apply valve. 
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Figure 51 Overdrive Range - Second Gear (Legend) 
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Figure 52 Overdrive Range - Third Gear 
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OVERDRIVE RANGE - THIRD GEAR 


As vehicle speed increases further, and other vehicle operating conditions are appropriate, the PCM de-energizes the normally 
open the 2-3 shift solenoid to shift the transmission into Third gear. 


2-3 Shift Solenoid: De-energized (tumed OFF) by the PCM, 
the solenoid opens and actuator feed limit (AFL) fluid ex- 
hausts through the solenoid. 


Note: AFL fluid continues to feed the solenoid through orifice 
#29. However, the exhaust port through the solenoid is larger 
than orifice #29 to prevent a buildup of pressure in the AFL 
fluid circuit at the solenoid end of the 2-3 shift valve. Ex- 
hausting AFL fluid is represented by the arrows through the 
solenoid. 


3-4 CLUTCH APPLIES: 

2-3 Shift Valve Train: AFL fluid pressure at the 2-3 shuttle 
valve moves the valve train toward the solenoid. In the up- 
shifted position the following changes occur: 


@ AFL fluid is routed through the 2-3 shift valve and fills 
the D432 fluid circuit. 


@ 2nd fluid is blocked from entering the servo feed fluid 
cuit and is orificed (#28) into the 3-4 signal fluid 
circuit. This orifice helps control the 3-4 clutch apply 
rate. 


@ Servo feed fluid exhausts past the valve, into the 3-4 
accumulator fluid circuit and through an exhaust port at 
the 3-4 relay valve. 


3-4 Clutch Exhaust Checkball (#4): 3-4 signal fluid unseats 
the ball and enters the 3-4 clutch fluid circuit. 


3-4 Clutch Piston: 3-4 clutch fluid pressure moves the piston 
to apply the 3-4 clutch plates and obtain 3rd gear. However, 
the 2-4 band must release as the 3-4 clutch applies. 


2-4 BAND RELEASES and 

3-4 CLUTCH ACCUMULATION 

3rd Accumulator Checkball (#2): 3-4 clutch fluid pressure 
unseats the ball and fills the 3rd accumulator fluid circuit. 


3rd Accumulator Exhaust Checkball (#7): 3rd accumula- 
tor fluid seats the ball against the orificed exhaust and is 
routed to the release side of the 2nd apply piston. Before the 
#7 checkball seats, air in the 3rd accumulator fluid circuit is 
exhausted through the orifice. 


2.4 Servo Assembly: 3rd accumulator fluid pressure acts on 
the release side of the 2nd apply piston and assists servo 
retum spring force. The surface area on the release side of the 
piston is greater than the surface area on the apply side. 
Therefore, 3rd accumulator fluid pressure and servo return 


spring force move the 2nd apply piston against 2nd clutch 
fluid pressure. This action serves two functions: 


1. Move the apply pin to release the 2-4 band. 


2. Act as an accumulator by absorbing initial 3-4 clutch 
fluid to cushion the 3-4 clutch apply rate. Remember 
that the 3rd accumulator fluid circuit is fed by 3-4 clutch 
fluid. 


3-2 Downshift Valve: 3-4 clutch fluid pressure moves the 
valve against spring force. This opens the valve and allows 
2nd fluid to feed the 2nd clutch fluid circuit through the 
valve, 


3.2. Control Solenoid and 3-2 Control Valve: The solenoid 
remains at approximately 90% duty cycle and routes AFL. 
fluid into the 3-2 signal fluid circuit. 3-2 signal fluid pressure 
holds the 3-2 control valve against spring force, thereby 
blocking the 3rd accumulator and 3-4 clutch fluid circuits. 


1-2 Shift Solenoid and 1-2 Shift Valve: The 1-2 shift sole- 
noid remains de-energized and signal “A” fluid is exhausted 
through the solenoid. Also, D432 fluid pressure from the 2-3 
shift valve assists spring force to hold the 1-2 shift valve in 
the upshifted position, 

3-4 Shift Valve: Spring force holds the valve in the down- 
shifted position, blocking 3-4 clutch fluid in preparation for a 
3-4 upshift. 


TORQUE CONVERTER CLUTCH 
‘TCC Solenoid: Under normal operating conditions in Over- 


drive Range - Third Gear the PCM keeps the normally open 
TCC solenoid de-energized. CC signal fluid exhausts through 
the open solenoid and spring force keeps the converter clutch 
apply valve in the release position. However, at speeds above 
approximately 121 km/h (75 mph) the PCM will command 
TCC apply in Third gear. 


Figure 53 Overdrive Range - Third Gear (Legend) 
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Figure 54 Overdrive Range - Fourth Gear - Converter Clutch Applied 
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OVERDRIVE RANGE - FOURTH GEAR 
Converter Clutch Applied 


At higher vehicle speeds, the Hydra-matic 4L.60-E transmission uses an Overdrive gear ratio (Fourth gear) to increase fuel 
economy and maximize engine performance. When vehicle operating conditions are appropriate, the PCM energizes the 1-2 shift 


solenoid to shift the transmission into Fourth gear. 


1-2 Shift Solenoid: Energized (tumed ON) by the PCM, the 
normally open solenoid closes and blocks signal “A” fluid 
from exhausting through the solenoid. This creates pressure 
in the signal “A” fluid circuit. 


2-3 Shift Solenoid: De-energized (OFF) as in Third gear, it 
‘exhausts actuator feed limit (AFL) fluid through the solenoid. 


1-2 Shift Valve: D432 fluid pressure from the 2-3 shift valve 
and spring force hold the valve in the upshifted position 
against signal “A” fluid pressure. 


2-4 BAND APPLIES 

3-4 Shift Valve: Signal “A” fluid pressure moves the valve 
into the upshifted position against spring force. In this posi- 
tion, the valve routes 3-4 signal fluid into the 4th signal fluid 
circuit. 


3-4 Relay Valve and 4-3 Sequence Valve: 4th signal fluid 
pressure moves both valves into the upshifted (Fourth gear) 
position against spring force acting on the 4-3 sequence valve. 
This causes the following changes: 


‘© Orificed (#7) 2nd fluid is routed through the 3-4 relay 
valve and into the servo feed fluid circuit. 


© Servo feed fluid is routed through the 4-3 sequence valve 
and into the 4th fluid circuit. 


© 3-4 accumulator fluid routed from the 2-3 shuttle valve 
is blocked by both valves. 


2-4 Servo Assembly: 4th fluid is routed through the center of 
the servo pin and acts on the apply side of the 4th apply 
piston. 4th fluid pressure moves the 4th apply piston against 
the apply pin spring force acting on the release side of the 4th 
apply piston. This action moves the apply pin and applies the 
2-4 band to obtain Fourth gear. 


2-4 BAND APPLY ACCUMULATION 

2-3 Shift Valve Train: The valve train remains in the up- 
shifted position with AFL fluid pressure acting on the 2-3 
shuttle valve. In addition to its operation in Third gear, the 2- 
3 shift valve directs servo feed fluid into the 3-4 accumulator 
fluid circuit. 


3-4 Accumulator Assembly: 3-4 accumulator fluid pressure 
moves the 3-4 accumulator piston against spring force and 
orificed accumulator fluid pressure. This action absorbs ini- 
tial 4th clutch apply fluid pressure to cushion the 2-4 band 
apply. Remember that both the 3-4 accumulator and 4th fluid 
circuits are fed by servo feed fluid. As 3-4 accumulator fluid 
fills the accumulator, any air in the system will exhaust through 
orifice #19. The piston movement forces some orificed accu- 
mulator fluid out of the 3-4 accumulator assembly. 


3-4 Accumulator Checkball (#1): The accumulator fluid 
forced from the accumulator unseats the #1 checkball and 
enters the accumulator fluid circuit. This fluid is routed to the 
accumulator valve. This is shown by the arrow directions in 
the oil circuit. 

Accumulator Valve: Accumulator fluid forced from the 3-4 
accumulator is orificed to the end of the accumulator valve. 
This fluid pressure, in addition to spring force and torque 
signal fluid pressure, regulates the exhaust of excess accu- 
mulator fluid pressure through the middle of the valve. This 
regulation helps control the 2-4 band apply feel. 

3-2 Control Solenoid and 3-2 Control Valve: Similar to 
Third gear, the PCM operates the solenoid at approximately a 
90% duty cycle, AFL fluid fills the 3-2 signal fluid circuit 
and 3-2 signal fluid pressure holds the 3-2 control valve 
against spring force. 


TORQUE CONVERTER CLUTCH APPLIES 

TCC Solenoid: When operating conditions are appropriate, 
the PCM energizes the normally open TCC solenoid. This 
closes the solenoid, blocks converter clutch signal fluid from 
exhausting and creates pressure in the converter clutch signal 
fluid circuit. 


Converter Clutch Apply Valve: Converter clutch signal 
fluid pressure moves the valve against spring force and into 
the apply position. In this position, release fluid is open to an 
exhaust port and converter feed fluid fills the apply fluid 
Circuit, Converter feed fluid also feeds the cooler fluid circuit 
through orifice #3. 


Torque Converter: Release fluid from behind the pressure 
plate exhausts through the end of the turbine shaft. Apply 
fluid pressure is routed between the converter hub and stator 
shaft where it enters the torque converter. This fluid applies 
the converter clutch against the converter cover and keeps 
the converter filled with fluid. 

‘TCC Apply Checkball (#9): Release fluid exhausting from 
the converter seats the #9 checkball, located in the end of the 
turbine shaft, and is orificed around the ball. Orificing the 
exhausting release fluid controls the converter clutch apply 
rate. 
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Figure 55 Overdrive Range - Fourth Gear - Converter Clutch Applied (Legend) 
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Figure 56 Overdrive Range - 4-3 Downshift 
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OVERDRIVE RANGE: 4-3 DOWNSHIFT 


When the transmission is operating in Fourth gear, a forced 4-3 downshift will occur if there is a significant increase in throttle 
position, At minimum throttle, vehicle speed will decrease gradually (coastdown) and the PCM will command a 4-3 downshift. 
The PCM will also initiate a forced 4-3 downshift when throttle position remains constant but engine load is increased, such as 
driving up a steep incline. To achieve a 4-3 downshift, the PCM de-energizes the 1-2 shift solenoid and the following changes 


‘occur to the transmissions electrical and hydraulic systems: 


1-2 Shift Solenoid: De-energized by PCM, the normally 
‘open solenoid opens and signal “A” fluid exhausts through 
the solenoid. 


1-2 Shift Valve: As in Fourth gear, D432 fluid pressure and 
spring force hold the valve in the upshifted position. 


2-4 BAND RELEASES 

3-4 Shift Valve: With signal “A” fluid pressure exhausted, 
spring force moves the valve into the downshifted position. 
In this position, the valve blocks 3-4 signal fluid and 4th 
signal fluid exhausts past the valve. 


3-4 Relay Valve and 4-3 Sequence Valve: These valves 
control the timing of the 2-4 band release. With 4th signal 
fluid pressure exhausted, 3-4 accumulator fluid pressure moves 
the 3-4 relay valve into the Third gear position. This opens 3- 
4 accumulator fluid to an orificed exhaust (#5) past the 3-4 
relay valve (shown by red arrows), Because the exhaust is 
orificed, 3-4 accumulator fluid pressure momentarily holds 
the 4-3 sequence valve against spring force before com- 
pletely exhausting. 


When exhausting 3-4 accumulator fluid pressure decreases 
sufficiently, spring force will move the 4-3 sequence valve 
into the Third gear position as shown. This opens both the 3-4 
accumulator and 4th fluid circuits to a quick exhaust past the 
4-3 sequence valve. In this position the valve blocks 2nd fluid 
from entering the servo feed fluid circuit, 


2-4 Servo Assembly: 4th fluid exhausts from the 4th apply 
piston in the servo assembly. The apply pin spring moves the 
4th apply piston and apply pin to release the band from the 
reverse input drum and shift the transmission into Third gear. 


from the 3-4 accumulator piston. Orificed accumulator fluid 
pressure and spring force move the piston to a Third gear 
position, 


3-4 Accumulator Checkball (#1): As accumulator fluid fills 
the 3-4 accumulator it seats the #1 checkball and is forced 
through orifice #18. This orifice controls the rate at which 
accumulator fluid pressure fills the 3-4 accumulator and 3-4 
accumulator fluid exhausts from the accumulator assembly. 


Accumulator Valve: Biased by torque signal fluid pressure 
and spring force, the accumulator valve regulates drive fluid 
into the accumulator fluid circuit. 


2-3 Shift Solenoid: This solenoid remains de-energized as in 
Fourth gear and AFL fluid exhausts through the solenoid. 


2-3 Shift Valve Train: AFL fluid pressure at the 2-3 shuttle 
valve holds the valves in the upshifted position. This allows 
servo feed fluid to exhaust through the valve, into the 3-4 
accumulator fluid circuit and past the 4-3 sequence valve. 


‘Torque Converter Clutch: The PCM releases the converter 
clutch prior to initiating the 4-3 downshift. However, if ve- 
hicle speed is above approximately 121 km/h (75 mph), the 
PCM will command TCC apply in Third gear. 


Pressure Control Solenoid: Remember that the force motor 
continually adjusts torque signal fluid pressure in relation to 
the various PCM input signals (mainly throttle position). 
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Figure 57 Overdrive Range - 4-3 Downshift (Legend) 
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Figure 58 Overdrive Range — 3-2 Downshift 
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OVERDRIVE RANGE: 3-2 DOWNSHIFT 


Similar to a forced 4-3 downshift, a forced 3-2 downshift can occur due to minimum throttle (coastdown conditions), heavy 
throttle or increased engine load. To achieve a forced 3-2 downshift, the PCM energizes the 2-3 shift solenoid and the following 


‘changes occur: 


2-3 Shift Solenoid: Energized by the PCM, the normally 
open solenoid closes and blocks actuator feed limit (AFL) 
fluid from exhausting through the solenoid. This creates pres- 
sure in the AFL fluid circuit at the solenoid end of the 2-3 
shift valve. 


2.3 Shift Valve Train: AFL fluid pressure from the shift 
solenoid moves both valves to the downshifted position against 
AFL fluid pressure acting on the 2-3 shuttle valve. This 
causes the following changes: 

AFL fluid is blocked from the D432 fluid circuit and 
D432 fluid exhausts past the 2-3 shift valve. 

@ 2nd fluid is blocked from feeding the 3-4 signal fluid 
circuit and 2nd fluid is routed into the servo feed fluid 
circuit, 

© 3-4 signal fluid is exhausted past the valve. 3-4 clutch 


fluid and 3rd accumulator fluid, which were fed by 3-4 
signal fluid, also exhaust. 


3-4 CLUTCH RELEASES and 2-4 BAND APPLIES 
3-4 Clutch Piston: 3-4 clutch fluid exhausts from the piston 
and the 3-4 clutch plates are released. 


3-4 Clutch Exhaust Checkball (#4): Exhausting 3-4 clutch 
fluid seats the #4 checkball and is forced through orifice #13. 
‘This orifice controls 3-4 clutch fluid exhaust and the 3-4 
clutch release rate. 


2-4 Servo Assembly: 3rd accumulator fluid exhausts from 
the servo assembly. 2nd clutch fluid pressure moves the 2nd 
apply piston against servo return spring force to move the 
apply pin and apply the 2-4 band. 


3-2 Downshift Valve and 1-2 Upshift Checkball (#8): 3-4 
clutch fluid exhausts from the valve and spring force moves 
the valve into the Second gear position, However, before 
spring force overcomes exhausting 3-4 clutch fluid pressure, 
2nd fluid feeds the 2nd clutch fluid circuit through the valve. 
This bypasses the control of orifice #16 at the #8 checkball 
and provides a faster 2-4 band apply. Remember that the #8 
checkball and orifice #16 are used to help control the 2-4 
band apply during a 1-2 upshift. 


DOWNSHIFT TIMING and CONTROL 

Athigher vehicle speeds the 2-4 band apply must be delayed 
to allow engine speed RPM to increase sufficiently for a 
smooth transfer of engine load to the 2-4 band. Therefore, 
exhaust of 3rd accumulator fluid must be delayed. However, 
at lower speeds the band must be applied quickly, To provide 
for the varying requirements for the 2-4 band apply rate, 


exhausting 3rd accumulator fluid is routed to both the 3rd 
accumulator checkball (#2) and the 3-2 control valve. 


3rd Accumulator Checkball (#2): Exhausting 3rd accurmu- 
lator fluid seats the #2 ball and is forced through orifice #12. 
This fluid exhausts through the 3-4 clutch and 3-4 signal 
fluid circuits and past the 2-3 shuttle valve. Orifice #12 slows 
the exhaust of 3rd accumulator fluid and delays the 2-4 band 
apply rate. 


Note: The #12 orifice is not used on some models. For these 
models, all of the exhausting 3rd accumulator fluid is routed 
10 the 3-2 control valve when the #2 checkball seats. 


3-2 Control Solenoid and 3-2 Control Valve: These com- 
ponents are used to increase the exhaust rate of 3rd 
accumulator fluid; as needed depending on vehicle speed. 
The normally closed 3-2 control solenoid is Pulse Width 
Modulated (PWM) and controled by the PCM through a 
duty cycle operation. The PCM decreases the solenoid’s duty 
cycle during a 3-2 downshift from approximately 90% to as, 
low as 10%. Once the shift is complete the solenoid returns 
to a 90% duty cycle. The duty cycle value during the shift 
controls the 2-4 band apply rate. 


‘© Atlower vehicle speed the PCM operates the 3-2 control 
solenoid at a lower duty cycle during the shift. 


© Ata lower duty cycle the solenoid regulates 3-2 signal 
fluid to a lower pressure. 


© With lower 3-2 signal fluid pressure, 3-2 control valve 
spring force opens the valve farther to regulate a faster 
exhaust of 3rd accumulator fluid into the 3-4 clutch 
fluid circuit (as shown), 


@ A faster exhaust of 3rd accumulator exhaust provides a 
faster apply of the 2-4 band, as needed at lower speeds. 


3rd Accumulator Exhaust Checkball (#7): After the down- 
shift is completed, the #7 checkball unseats and allows residual 
fluid in the 3rd accumulator fluid circuit to exhaust. 


Pressure Control Solenoid: Remember that the pressure 
control solenoid continually adjusts torque signal fluid in 
relation to the various PCM input signals (mainly throttle 
position). 
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Figure 59 Overdrive Range - 3-2 Downshift (Legend) 
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Figure 60 Manual Third 
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downshift. 


Manual Valve: The selector lever moves the manual shaft 
and manual valve into the Manual Third position (D). This 
allows line pressure to enter the D3 fluid circuit. 


Pressure Switch Assembly (PSA): D3 fluidis routed to the 
PSA and opens the normally closed D3 fluid pressure switch. 
The combination of the opened D3 switch and the closed D4 
switch signals the PCM that the transmission is operating in 
Manual Third. 


FOURTH GEAR PREVENTED 
1-2 Shift Solenoid: When Manual Third is selected, the PCM 
de-energizes the 1-2 shift solenoid to immediately downshift 
the transmission into Third gear. This electronically prevents 
Fourth gear. 


3-4 Shift Valve: D3 fluid pressure assists spring force to keep 
the valve in the downshifted position against the signal “A” 
fluid circuit. In this position the valve blocks 3-4 signal fluid 
and the 4th signal fluid circuit is open to an exhaust port past 
the valve. Therefore, with D3 fluid pressure assisting spring 
force, Fourth gear is hydraulically prevented. 


OVERRUN CLUTCH APPLIED 

2-3 Shift Valve Train: With the 2-3 shift solenoid de-ener- 
gized and open, actuator feed limit (AFL) fluid acting on the 
2.3 shuttle valve holds both valves in the upshifted position. 
This allows D3 fluid to feed the overrun fluid circuit through 
the 2-3 shuttle valve. 


Overrun Clutch Feed Checkball (#5): Overrun fluid pres- 
sure seats the ball against the empty D2 fluid circuit. 


Overrun Clutch Control Checkball (#6): Overrun fluid 
pressure seats the #6 checkball and is orificed (#20) to fill the 
overrun clutch feed fluid circuit, This orifice controls the 
overrun clutch apply rate. 


3-4 Relay Valve and 4-3 Sequence Valve: 4th signal fluid 
pressure is exhausted ftom the end of the 3-4 relay valve. 
Overrun clutch feed fluid pressure assists spring force and 
closes both valves. This allows overrun clutch feed fluid to 
flow through the 4-3 sequence valve and fill the overrun 
clutch fluid cireuit. 


Overrun Clutch Piston: Overrun clutch fluid pressure moves 
ie piston to apply the overrun clutch plates. The overrun 


DRIVE RANGE - MANUAL THIRD 
(from Overdrive Range - Fourth Gear) 


A manual 4-3 downshift is available to increase vehicle performance when the use of only three gear ratios is desired, Manual 
Third gear range also provides engine braking in Third gear when the throttle is released. A manual 4-3 downshift is 
accomplished by moving the selector lever into the Manual Third (D) position. This moves the manual valve and immediately 
downshifts the transmission into Third gear. Refer to Overdrive Range: 4-3 Downshift for a complete description of a 4-3 
downshift. In Manual Third, the transmission is prevented, both hydraulically and electronically, from shifting into Fourth gear. 
The following information explains the additional changes during a manual 4-3 downshift as compared to a forced 4-3 


clutch plates provide engine compression braking in Manual 
Third - Third Gear. 


Overrun Clutch Air Bleed Checkball: This ball and cap- 
sule is located in the overrun clutch fluid circuit in the oil 
pump. It allows air to exhaust from the circuit as fluid pres- 
sure increases and also allows air into the circuit to displace 
the fluid when the clutch releases. 


‘Torque Converter Clutch: The PCM de-energizes the TCC 
solenoid to release the converter clutch prior to downshifting 
(assuming the converter clutch is applied in Overdrive Range 
- Fourth Gear when Manual Third is selected). The PCM will 
re-apply the converter clutch in Manual Third - Third Gear 
only when vehicle speed is above approximately 121 km/h 
(75 mph). 


Pressure Control Solenoid: The pressure control solenoid 
operates in the same manner as Overdrive Range, regulating 
in response to throttle position and other vehicle operating 
conditions. 


MANUAL THIRD - FIRST and SECOND GEARS: 
OVERRUN CLUTCH RELEASED 

In Manual Third the transmission upshifts and downshifts 
normally between First, Second and Third gears. However, 
in First and Second gears, the 2-3 shift solenoid is energized 
and the 2-3 shift valve train is in the downshifted position. 
The 2-3 shuttle valve blocks D3 fluid from entering the 
‘overrun fluid circuit and opens the overrun fluid circuit to an 
exhaust port at the valve. This prevents overrun clutch apply 
and engine compression braking in Manual Third - First and 
Second Gears. 
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Figure 61 Manual Third (Legend) 
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MANUAL SECOND - SECOND GEAR 
(from Manual Third - Third Gear) 


‘A manual 3-2 downshift can be accomplished by moving the gear selector lever into the Manual Second (2) position when the 
transmission is operating in Third gear-This causes the transmission to shift immediately into Second gear regardless of vehicle 
operating conditions. Refer to Overdrive Range: 3-2 Downshift for a complete description of a 3-2 downshift. Also, the 


‘tansmissior 


prevented from operating in any other gear, First, Third or Fourth. The following information explains the 


additional changes during a manual 3-2 downshift as compared to a forced 3-2 downshift. 


Manual Valve: The selector lever moves the manual shaft 
and manual valve into the Manual Second (2) position. This 
allows line pressure to enter the D2 fluid circuit. 


Pressure Switch Assembly (PSA): D2 fluids routed to the 
PSA where it opens the normally closed D2 fluid pressure 
switch. With the D2, and D3 pressure switches closed and the 
D4 pressure switch open, the PSA signals the PCM that the 
transmission is operating in Manual Second. 


THIRD and FOURTH GEARS PREVENTED 

2-3 Shift Solenoid: The PCM energizes the 2-3 shift sole- 
noid and AFL fluid pressure holds the 2-3 shift valve in the 
downshifted position. This electronically prevents Third and 
Fourth gears 


2-3 Shift Valve Train: D2 fluid is routed between the 2-3 
shuttle and 2-3 shift valves and causes the following: 


¢ Regardless of operating conditions, D2 fluid pressure 
holds the 2-3 shuttle valve in the downshifted position 
against AFL fluid pressure. 


© 2nd fluid is blocked from entering the 3-4 signal fluid 
circuit and the 3-4 signal fluid circuit is open to an 
exhaust port at the valve. 


‘© The 3-4 clutch cannot apply with 3-4 signal fluid ex- 
hausted. Therefore, Third and Fourth gears are 
hydraulically prevented, 


© 2nd fluid feeds the servo feed fluid circuit but has no 
function in Manual Second. 


@ AFL fluid is blocked by the 2-3 shift valve and the D432 
fluid circuit is exhausted through the valve. 


© Overrun fluid is exhausted through the 2-3 shuttle valve. 


1-2 Shift Valve: The 1-2 solenoid is OFF, signal “A” fluid 
exhausts through the solenoid and spring force holds the 
valve in the upshifted position. 


FIRST GEAR PREVENTED 

The prevention of First gear in controlled electronically by 
the PCM through the 1-2 shift solenoid. The PCM keeps the 
1-2 shift solenoid de-energized regardless of vehicle operat- 
ing conditions when the PSA signals Manual Second gear 
range. This keeps signal “A” fluid exhausted and spring force 
holds the 1-2 shift valve in the upshifted position. 


OVERRUN CLUTCH REMAINS APPLIED 
Overrun Clutch Feed Cheekball (#5): Orificed D2 fluid 
pressure seats the #5 checkball against the empty overrun 
Clutch fluid circuit. This is done simultaneously with overrun. 
clutch fluid exhausting such that there is a continuous fluid 
supply to the overrun clutch feed fluid circuit. 


Overrun Clutch Piston: A continuous supply of fluid pres- 
sure is routed to the piston to keep the overrun clutch plates 
applied. 

‘Torque Converter Clutch: The converter clutch is released 
prior to downshifting into Manual Second - Second Gear. 
Under normal operating conditions the TCC will not apply in 
Second gear. 


Pressure Control Solenoid: The PCM output signal to the 
force motor increases the operating range of torque signal 
fluid pressure in Manual Second. This provides increased 
line pressure for the additional torque requirements during 
‘engine compression braking and increased engine loads. 
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Figure 63 Manual Second (Legend) 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


7A-148-74 _4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


MANUAL FIRST anne & veces 


“4 jm 
Fmd 
EV PUT 


mama VALVE 


2 
AHS. 


1-2 ACOUMULATOR 
an 0 aN 0 RH0052-4L60-E 


Figure 64 Manual First 
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MANUAL FIRST - FIRST GEAR 
(from Manual Second - Second Gear) 


‘A manual 2-1 downshift can be accomplished by moving the gear selector lever into the Manual First (1) position when the 
transmission is operating in Second gear. The downshift to First gear is controlled electronically by the PCM. The PCM will not 
energize the 1-2 shift solenoid to initiate the downshift until vehicle speed is below approximately 48 to 56 kri/h (30 to 35 mph). 
Above this speed, the transmission will operate in a Manual First - Second Gear state. The following text explains the manual 2-1 


downshift. 


Manual Valve: The selector lever moves the manual shaft 
and manual valve into the Manual First (1) position. This 
allows line pressure to enter the lo fluid circuit. 


Pressure Switch Assembly (PSA): Lo fluidis routed to the 
PSA where it closes the normally open lo pressure switch. 
‘The addition of the lo pressure switch being closed signals 
the PCM that Manual First is selected. 


2-3 Shift Solenoid: In both First and Second gears this sole- 
noid is energized and maintaining actuator feed limit (AFL) 
fluid pressure at the solenoid end of the 2-3 shift valve train, 


2-3 Shift Valve Train: Held in the downshifted position by 
AFL fluid pressure from the solenoid, the valve train blocks 
AFL fluid from entering the D432 fluid circuit. The D432 
fluid circuit is open to an exhaust past the valve. 


1-2 Shift Solenoid: Below approximately 48 to 56 km/h (30 
to 35 mph) the PCM energizes the normally open solenoid. 
This blocks signal “A” fluid pressure from exhausting through 
the solenoid and creates pressure in the signal “A” fluid 
circuit. Above this speed, the PCM keeps the solenoid de- 
energized and the transmission operates in Manual First - 
Second Gear. 


1-2 Shift Valve: Signal “A” fluid pressure moves the valve 
against spring force and into the downshifted position. In this 
position, lo fluid from the manual valve is routed into the lo- 
Ist fluid circuit and D4 fluid is blocked from entering the 2nd 
fluid circuit. 2nd fluid exhausts through an orifice and an 
annulus exhaust port past the valve. This orifice (#26) helps 
control the 2-4 band release during a 2-1 downshift. 


2-4 BAND RELEASES 

2-4 Servo Assembly: 2nd clutch fluid, which was fed by 2nd 
fluid, exhausts from the servo. This allows spring force from 
the servo cushion and servo return springs to move the 2nd 
apply piston and apply pin to release the 2-4 band. These 
spring forces help control the 2-4 band release. 


1-2 Accumulator Assembly: 2nd clutch fluid also exhausts 
from the 1-2 accumulator assembly. Spring force and accu- 
mulator fluid pressure move the accumulator piston to assist 
2nd clutch fluid exhaust. 


Accumulator Valve: As accumulator fluid is filling the 1-2 
accumulator assembly, the accumulator valve regulates D4 
fluid into the accumulator fluid circuit. This regulation, 
biased by torque signal fluid pressure and spring force, helps 


control the movement of the 1-2 accumulator piston, 2nd 
clutch fluid exhaust and the 2-4 band release. 


1-2 Upshift Checkball (#8): Exhausting 2nd clutch fluid 
pressure unseats the ball and is routed through the 2nd fluid 
circuit. 


Converter Clutch Signal Valve: 2nd fluid exhausts from 
the converter clutch signal valve. Refer to Park range on for a 
description of the TCC signal valve operation in First gear 


LO and REVERSE CLUTCH APPLIES 

Lo Overrun Valve: Lo Ist fluid is regulated through the lo 
overrun valve and into the lo/reverse fluid circuit to control 
the lo/reverse clutch apply. 


Lo/Reverse Piston: Lo/reverse fluid pressure acts on the 
inner area of the piston to move the piston and apply the lof 
reverse clutch plates. 


OVERRUN CLUTCH APPLIED 
‘The overrun clutch remains applied in Manual First to pro- 
vide engine compression braking. 


Pressure Control Solenoid: Similar to Manual Second, the 
PCM output signal to the force motor increases the operating 
range of torque signal fluid pressure. This provides increased 
line pressure for the additional torque requirements during 
engine compression braking and increased engine loads. 


3-2 Downshift Control Solenoid and 3-2 Control Valve: In 
First gear the solenoid is OFF, AFL fluid is blocked by the 
solenoid, 3-2 signal fluid exhausts through the solenoid and 
spring force opens the 3-2 control valve. 


SUMMARY 
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Figure 65 Manual First (Legend) 
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PASSAGES 


SUCTION (INTAKE) 
DECREASE 

LINE 

CONVERTER FEED 
RELEASE 

‘APPLY (REG APPLY) 

TO COOLER 

LUBE FROM COOLER 
ACTUATOR FEED LIMIT 
FILTERED ACTUATOR FEED 
TORQUE SIGNAL 

PR 

D4-3.2 

LO/REVERSE 

REVERSE 

REVERSE INPUT (REV. CL.) 
Ds 


FORWARD CLUTCH FEED 
REAR LUBE 
ACCUMULATOR 

‘ORIFICIED ACCUMULATOR 
SIGNAL A 

SIGNAL B 

2ND 

2ND CLUTCH 

C.C. SIGNAL 

3-4 SIGNAL 

3RD ACCUM 

3-4 CLUTCH 

4TH SIGNAL 

‘SERVO FEED 

4TH 

3-4 ACCUM 

D3 


FORWARD 
CLUTCH 
ACCUMULATOR 
BORE 
OVERRUN 
OVERRUN CLUTCH FEED 
OVERRUN CLUTCH 
b2 
ORIFICED D2 
3-2 SIGNAL 
Lo 
Lost 
EXHAUST 
ORIFICED EXHAUST 
VENT 
SEAL DRAIN 
voip 
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Figure 66 Valve Body Passages and Checkball Locations 
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374 375 


[| iii 


Pron 
70 Tee a, 


378 377 


379 


eS 
363 354 355 356 


340 VALVE, MANUAL 
353 © SEAL, FORWARD ACCUMULATOR OIL 374 VALVE, ACTUATOR FEED LIMIT 

354 PISTON, FORWARD ACCUMULATOR (375 = SPRING, ACTUATOR FEED LIMIT VALVE 

3655 PIN, FORWARD ACCUMULATOR 376 = PLUG, BORE 

356 © SPRING, FORWARD ACCUMULATOR 377 PRESSURE CONTROL SOLENOID 

357 VALVE, FORWARD ABUSE 378 =~ RETAINER, PRESSURE CONTROL SOLENOID 
358 © SPRING, FORWARD ABUSE VALVE 379 RETAINER, SOLENOID 

359 = PLUG, BORE 380 VALVE, CONVERTER CLUTCH SIGNAL 

360 PIN, COILED SPRING 381 PLUG, BORE 

361 VALVE, LOW OVERRUN 382 SPRING, 4-3 SEQUENCE VALVE 

(362 © SPRING, LOW OVERRUN VALVE 383 VALVE, 4-3 SEQUENCE 

363. COVER, FORWARD ACCUMULATOR 384 © VALVE, 3-4 RELAY 

364 =~ BOLT, FORWARD ACCUMULATOR COVER: 385 VALVE, 3-4 SHIFT 

365 SPRING, 1-2 SHIFT VALVE 386 © SPRING, 3-4 SHIFT VALVE 

366 VALVE, 1-2 SHIFT 387 VALVE, REVERSE ABUSE 

367-A_ 1-2 SHIFT SOLENOID (A) 388 © SPRING, REVERSE ABUSE VALVE 

367-B 2-3 SHIFT SOLENOID (B) (389 VALVE, 3-2 DOWNSHIFT 

368 = VALVE, 2-3 SHIFT 390 © SPRING, 3-2 DOWNSHIFT VALVE 

369 © VALVE, 2-3 SHUTTLE 391 VALVE, 3-2 CONTROL 

370 SPRING, 1-2 ACCUMULATOR VALVE 392 SPRING, 3-2 CONTROL VALVE 

371 VALVE, 1-2 ACCUMULATOR 393 SPRING, BORE PLUG 

372 SLEEVE, 1-2 ACCUMULATOR VALVE 394 3-2 CONTROL SOLENOID 

373 PLUG, BORE 395 RETAINER, BORE PLUG PHOOES-4LO0-€ 


Figure 67 Valve Trains 
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PASSAGES 

1 SUCTION (INTAKE) 18 FORWARD CLUTCH FEED 35 OVERRUN 

2 DECREASE 19 REAR LUBE 36 OVERRUN CLUTCH FEED 
3 LINE 20 ACCUMULATOR 37 OVERRUN CLUTCH 
4 CONVERTER FEED 21 ORIFICIED ACCUMULATOR 38 D2 

5 RELEASE 22 SIGNALA 39 ORIFICED D2 

6 APPLY (REG APPLY) 23 SIGNALB 40 3-2 SIGNAL 

7 TOCOOLER 24 2ND 41 LO 

8 LUBE FROM COOLER 25 2ND CLUTCH 42 LOST 

9 ACTUATOR FEED LIMIT 26 C.C. SIGNAL 43 EXHAUST 

10 FILTERED ACTUATOR FEED 27 3-4 SIGNAL 44° ORIFICED EXHAUST 
11 TORQUE SIGNAL 28 3RD ACCUM 45 VENT 

12: PR 29 3-4 CLUTCH 48 SEAL DRAIN 

13° D632 30 4TH SIGNAL 47, VOID 

14 LOREVERSE 31 SERVO FEED 

15 REVERSE 32. 4TH 

16 REVERSE INPUT (REV. CL.) 33 3-4ACCUM 

7 De 34 D3. 


HOOS6-41.60-E 


Figure 68 Spacer Plate Passages 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
" 
2 
B 
“ 
6 
16 
”7 


PASSAGES 


SUCTION (INTAKE) 
DECREASE 

LINE 

CONVERTER FEED 
RELEASE 

‘APPLY (REG APPLY) 

TO COOLER 

LUBE FROM COOLER 
ACTUATOR FEED LIMIT 
FILTERED ACTUATOR FEED 
TORQUE SIGNAL 

PR 

4-3-2 

LO/REVERSE 

REVERSE 

REVERSE INPUT (REV. CL) 
D4 


18 FORWARD CLUTCH FEED 
19 REAR LUBE 

20 ACCUMULATOR 

21 ORIFICIED ACCUMULATOR 
22 SIGNALA 

23 SIGNALB 

24 2ND 

25 2ND CLUTCH 

26 C.C. SIGNAL 

27 3-4 SIGNAL 

28 3RD ACCUM 

29 3-4 CLUTCH 

30 4TH SIGNAL 

31 SERVO FEED 

32 4TH 

33 3-4 ACCUM 

34 D3 


OVERRUN 
OVERRUN CLUTCH FEED 
OVERRUN CLUTCH 

D2 

ORIFICED D2 

3-2 SIGNAL 

to 

Lonst 

EXHAUST 

ORIFICED EXHAUST 
VENT 

SEAL DRAIN 

void 
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Figure 69 Spacer Plate to Valve Body Gasket 
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PASSAGES 


SUCTION (INTAKE) 
DECREASE 

LINE 

CONVERTER FEED 
RELEASE 

APPLY (REG APPLY] 

TO COOLER 

LUBE FROM COOLER 
ACTUATOR FEED LIMIT 
FILTERED ACTUATOR FEED 
TORQUE SIGNAL 

PR 

D432 

LO/REVERSE 

REVERSE 

REVERSE INPUT (REV. CL.) 
Da 


18 FORWARD CLUTCH FEED 35 OVERRUN 

19 REAR LUBE 36 OVERRUN CLUTCH FEED 
20 ACCUMULATOR 37 OVERRUN CLUTCH 
21. ORIFICIED ACCUMULATOR: 38 D2 

22 SIGNALA 39 ORIFICED D2 

23 SIGNALB 40 3-2 SIGNAL 

24 2ND 41 LO 

25 2ND CLUTCH 42 LOST 

26 C.C. SIGNAL 43, EXHAUST 

27 3-4 SIGNAL 44 ORIFICED EXHAUST 
28 3RD ACCUM 48. VENT 

29 3-4 CLUTCH 48 SEAL DRAIN 

30 4TH SIGNAL 47 VOID 

31 SERVO FEED 

32. 4TH 

33 34ACCUM 

34 D3 
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Figure 70 Spacer Plate to Case Gasket 
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«oan 


PASSAGES 


1 SUCTION (INTAKE) 
2 DECREASE 
3° LINE 
4 CONVERTER FEED 
5 RELEASE 
6 APPLY (REG APPLY) 
7 TOCOOLER 
8 LUBE FROM COOLER 
9 ACTUATOR FEED LIMIT 
10 FILTERED ACTUATOR FEED 
11 TORQUE SIGNAL 
12 PR 
13 D432 
14 LO/REVERSE 
16 REVERSE 
16 REVERSE INPUT (REV. CL) 
17 DA 


19 REAR LUBE 

20 ACCUMULATOR 
21 ORIFICIED ACCUMULATOR: 
22. SIGNALA 

23° SIGNALB 

24 2ND 

25 2ND CLUTCH 

28 C.C. SIGNAL 

27 3-4SIGNAL 

28 3RD ACCUM 

29° 34CLUTCH 

30 4TH SIGNAL 

31 SERVO FEED 

32 4TH 

33 3-4 ACCUM 

34 D3 


Figure 71 Case Passages and Checkball Locations 
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(38) 
(40) 


18 FORWARD CLUTCH FEED Se Oyen awit ease (92) TCC SCREEN 
0059-4100 


OVERRUN CLUTCH 
D2 

‘ORIFICED D2 

3-2 SIGNAL 

Lo 

Lonst 

EXHAUST 
ORIFICED EXHAUST 
VENT 

SEAL DRAIN 

voID 


COMPONENTS ( ) 


ACCUMULATOR BLEED PLUG) 
‘3RD ACCUM. RETAINER AND 
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PASSAGES 


25 2ND CLUTCH 
28 3D ACCUMULATOR 
320 4TH 

43° EXHAUST 

‘44 ORIFICED EXHAUST 


COMPONENTS ( ) 


(11) CASE SERVO ORIFICED PLUG 
(40) SRD ACCUM. RETAINER AND BALL ASSEMBLY (#7) 
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Figure 72 2-4 Servo Passages 
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(10) 
(39) 


PASSAGES 


LINE 
TO COOLER 

LUBE FROM COOLER 
TORQUE SIGNAL 
REVERSE INPUT 
FORWARD CLUTCH FEED 
C.C. SIGNAL 

3-4 CLUTCH 

OVERRUN CLUTCH 
VENT 


COMPONENTS ( ) 


OIL COOLER PIPE CONNECTOR 
LINE PRESSURE TAP. 


PASSAGES 


SUCTION (INTAKE) 
DECREASE 

LINE 

RELEASE 

TO COOLER 

LUBE FROM COOLER 
TORQUE SIGNAL 
REVERSE INPUT 
FORWARD CLUTCH FEED 
€.C, SIGNAL 

3-4 CLUTCH 

OVERRUN CLUTCH 
EXHAUST 

VENT 

SEAL DRAIN 

voip 


COMPONENTS ( ) 


OIL PUMP COVER SCREEN 
CHECK VALVE RETAINER AND BALL 
‘ASSEMBLY 

‘ORIFICED CUP PLUG 


Figure 74 Pump Cover Passages (Case Side) 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


TA-14A-84 —_ 4L60-E AUTOMATIC TRANSMISSION DIAGNOSIS 


PASSAGES 


SUCTION (INTAKE) 
DECREASE 

LINE 

CONVERTER FEED 
RELEASE 

APPLY, 

TO COOLER 

LUBE FROM COOLER 
TORQUE SIGNAL 
REVERSE INPUT 


€.C, SIGNAL 
3-4 CLUTCH 
OVERRUN CLUTCH 
EXHAUST 

VENT 

voip 


COMPONENTS ( 


(240) ORIFICED CUP PLUG 


1 
2 
3 
4 
5 
6 
7 
8 
" 
6 
18 FORWARD CLUTCH FEED 
26 
2 
a7 
43 
45 
a7 


(232) OIL PUMP COVER SCREEN 
(237) CHECK VALVE RETAINER AND BALL ASSEMBLY 
(238) CONVERTER CLUTCH SIGNAL ORIFICED CUP PLUG 
(239) OIL COOLER ORIFICED CUP PLUG 


PRESSURE RELIEF 


37 
(237) 


RHO063-4L80-E 


Figure 75 Pump Cover Passages 


PASSAGES 


1 SUCTION (INTAKE) 
2 DECREASE 

3 LINE 

4 CONVERTER FEED 
5 RELEASE 

7 TOCOOLER 

11 TORQUE SIGNAL 
16 REVERSE INPUT 
26 C.C. SIGNAL 

29° 3-4 CLUTCH 

37 OVERRUN CLUTCH 


43° EXHAUST 
45° VENT 

48 SEAL DRAIN 
47 VOID 


Figure 76 Pump Body Passages 
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VOLTMETER - Voltage position measures magnitude of voltage when connected in 
parallel to an existing circuit, A digital voltmeter with a 10 meg ohm input impedance is 
Used because this type of meter will not load down the circuit and result in faulty 
readings. Some circuits require accurate low voltage readings because they have a very 
high resistance. 


AMMETER - When used as an ammeter, this meter accurately measures extremely 
low current flow. Refer to meter instructions for more information. 


+ Selector must be set properly for both function and range. DC is used for most 
automotive measurements. 


OHMMETER - Measures resistance of circuit directly in ohms. Refer to meter 
instructions for more information. 


+ OL display in all ranges indicates open circuit. 


+ Zero display in all ranges indicates a short circuit. 


+ Anintermittent connection in a circuit may be indicated by a digital reading that 
will not stabilize on the circuit. 
FLUKE 87 TRUE RMS 
MUTIMETER + Autoranges to the 400 0, 4 kO, 40 kO, 400k, 4 MQ, or 40 MQ resistance range. 
439200 


CONNECTOR TEST ADAPTER KIT 
Assortment of flexible connectors to adapt a multimeter or 
jumper cords to connectors. 


J35616-A 


CIRCUIT TESTER 
Used for checking all relays and solenoids before connecting them to a 
new ECM. Measures the circuit resistance and indicates pass or fail via 
‘green or red LED. Amber LED indicates current polarity. Can also be 
used as a non-powered continuity checker. 


UNPOWERED TEST LIGHT 


Used for checking wiring for complete circuit, short to ground, 
or voltage. 


TECH 1 TESTER 


Used to check solenoids and other electronic components. Can record 
vehicle data during dynamic testing, and turn some electronic 
‘components on and off. 


UNIVERSAL PRESSURE GAUGE SET 
(Q Ft. Hose; 0-300 PSI) 


Used for checking line pressure, pump output (min.,. max.) in all gear 
ranget 


HO299-4L60-€ 


Figure 77 Electrical Diagnosis Tools 
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SECTION 7A-14B 
HYDRA-MATIC 4L60-E 


AUTOMATIC TRANSMISSION UNIT REPAIR 
RPO M30 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number is not available, a fastener of equal size and strength (or stronger) may be used. Fasteners 
that are not reused, and those requiring thread locking compound will be called out. The correct torque value 
must be used when installing fasteners that require it. If the above conditions are not followed, parts or system 


damage could result. 
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TRANSMISSION DISASSEMBLY 
General Service Information 
Figure 1 
Tool Required: 
J 8763-02 Holding Fixture and Base 


NOTICE: It is not recommended to use air 
powered tools to disassemble or assemble 
transmissions/transaxles. Improper bolt torques 
can contribute to transmission repair conditions 
and this information, vital to diagnosis, can only 
be detected when using hand tools. 
@ = Teflon Oil Seal Rings 
If any seal rings are damaged, cut, or do not 
rotate freely in their groove be certain to check 
the ring groove for debris, burrs, or damage. 


@ = Thrust Washer Surfaces 
The thrust washer and thrust bearing surfaces 
may appear to be polished. This is a normal 
condition and should not be considered damage. 


[EH] Clean 
@ Thoroughly clean the exterior of the trans- 
mission. 


Remove or Disconnect 
Torque Converter (1). 


Be Install or Connect 
1. J 8763-02 onto the transmission case. 
2. Holding fixture into the base. 

[E>] Remove or Disconnect 
e 


Drain the transmission fluid out case extension 
by rotating transmission so bell housing is up. 


Figure 1 Holding Fixture 


4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR 


2-4 Servo Assembly 


Figures 2 and 3 
Tool Required: 
J 29714 Servo Cover Compressor 


[2] Remove or Disconnect 


1. Install J 29714. 
2. Servo cover retaining ring (29). 
3. Servo cover and O-ring seal (28 and 27). 


© If the servo cover seems to be hung up on 
the seal, cut and remove the O-ring seal 
before removing the cover. 


4, 2-4 servo assembly (12-26). 


20 HOUSING, SERVO PISTON 
(INNER) 

21 SEAL, O-RING 

22 SPRING, SERVO APPLY PIN, 

23 WASHER, SERVO APPLY 


12 SPRING, SERVO RETURN 
13 PIN, 2ND APPLY PISTON: 
14 RING, RETAINER (2ND 
APPLY PISTON) PIN 
15 RETAINER, SERVO TAINER (APPLY 
CUSHION SPRING baa aaa 
16 SPRING, SERVO CUSHION 
17 PISTON, 2ND APPLY 35 CovEn'24 GenvO™ 
18 RING, OL SEAL (2ND 29 RING, SERVO COVER 
APPLY PISTON - OUTER) RETAINING 
19 RING, OIL SEAL (2ND- 
APPLY PISTON - INNER) RHO101-4L60-€ 


Figure 2 Servo Cover Removal 
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Servo Pin Length 


Figures 3, 4 and 5 
Tools Required: 
333037 Band Apply Pin Tool 
J 22269-01 Piston Compressor 
As a diagnostic aid, the servo pin length should 
now be checked. If the pin length is too short or too 


long, be certain to inspect the 2-4 band and reverse 
input drum for damage or wear when disassembled. 


1. Install J 33037 as shown with apply pin (13). 

2. Ansell servo cover retaining ring (29) to secure 
tool. 

3. Apply 11 Nem (98 Ib. in.) torque. 

4. If white line “A” appears in gage slot “B” pin 
length is correct. 

5. Use pin selection chart to determine correct pin 
length if new pin is needed. 


A WHITE LINE 
B GAGE SLOT 


PIN IS PRESET AT FACTORY AND MUST NOT BE 
READJUSTED 


2-4 SERVO PIN SELECTION 


1 GROOVE 


(65.82-66.12 


67.23-67.53 2GROOVES 
68.64-68.94 NO GROOVE 
RHOT02-4L60-E 


Figure 3 Servo Pin Length 
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[5] Remove or Disconnect 


Figures 4 and 5 

1, 4th apply piston (25). 

2. Servo return spring (12). 

3. Servo pin retainer ring (24), washer (23) and 
apply pin spring (22). 

4, 2nd apply piston pin (13). 

5. Install J 2269-01. 

6. Retainer ring (14). 

7. a spring retainer (15) and cushion spring 


2269-01 


14 RING, RETAINER (2ND APPLY PISTON) 


17 SECOND APPLY PISTON RHO103-4L60-E 


Figure 4 Second Servo Piston Retaining Ring Removal 


-— 


DESCRIPTION 


SPRING, SERVO RETURN 
PIN, 2ND APPLY PISTON 

RING, RETAINER (2ND APPLY PISTON) 
RETAINER, SERVO CUSHION SPRING 

‘SPRING, SERVO CUSHION 

PISTON, 2ND APPLY 

RING, OIL SEAL (2ND APPLY PISTON - OUTER) 
RING, OIL SEAL (2ND APPLY PISTON - INNER) 
HOUSING, SERVO PISTON (INNER) 

SEAL, O-RING 

‘SPRING, SERVO APPLY PIN 

WASHER, SERVO APPLY PIN 

RING, RETAINER (APPLY PIN) 

PISTON, 4TH APPLY 

RING, OIL SEAL (4TH APPLY PISTON - OUTER) 
‘SEAL, O-RING (2-4 SERVO COVER) 

COVER, 2-4 SERVO 

RING, SERVO COVER RETAINING 


HOO 4L60-E 


Figure § Servo Assembly 
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Speed Sensor and Case Extension 
Figures 6 and7 


Tool Required: 


J38417 Speed Sensor Remover and 
Installer 


1. Speed sensor retaining bolt (35). 

2. Speed sensor assembly (36) and O-ring seal 
(37) with J 38417. 

3. Case extension bolts (32), case extension (31) 
and extension seal ring (30). 

4, Output shaft sleeve (690) and output shaft 
O-ring seal (691). 

@ Not all models use an output shaft sleeve 
and seal. 


36 BOLT, SPEED SENSOR RETAINING 


36 SPEED SENSOR, INTERNAL 
we nine te RHO105-4L.60-E 


DESCRIPTION 


CASE, TRANSMISSION 
SEAL, CASE EXTENSION TO CASE 
EXTENSION, CASE 
BOLT, CASE EXTENSION TO CASE 
BUSHING, CASE EXTENSION 
‘SEAL ASSEMBLY, CASE EXTENSION OIL, 
BOLT, SPEED SENSOR RETAINING 
SPEED SENSOR, INTERNAL TRANSMISSION 
SEAL, O-RING (ITSS TO CASE EXTENSION) 
SHAFT, OUTPUT 

RHO106-4L.60-E 


TRANSMISSION 


Figure 6 Speed Sensor Removal 


Figure 7 Extension and Associated Parts 
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Pan And Filter Assembly 
Figure 8 
Clean 


Exposed ends of bottom pan screws and spray 
with penetrating oil. 


FE] Remove or Disconnect 
1. Screws (76), oil pan (75) and gasket (73). 
2. Oil filter (72) and filter seal (71). 
@ Filter seal may be stuck in the pump. 


[LP] inspect 


@ Filter (72), open filter by prying the metal 
crimping away from the top of the filter 
(black) and pull apart. The filter may 
contain evidence for root cause diagnosis. 


— Clutch material. 


~ Bronze slivers indicating bushing wear. = 
. : 8 CASE, TRANSMISSION 

Seal parties, 71 SEAL, FILTER 
72 FILTER ASSEMBLY, TRANSMISSION OIL 


Valve Body And Wiring Harness 73 GASKET, TRANSMISSION OIL PAN 
75 PAN, TRANSMISSION OIL 

Figures 9 through 14 76 SCREW, TRANSMISSION OIL PAN HOVOT-aLe0-E 

[E] Remove or Disconnect Figure 8 Pan, Filter and Seal Removal 

Figures 9 and 10 


1, Electrical connections from components. 

2. TCC Solenoid bolts (68) and solenoid assembly 
(66) with O-ring seal (65) and wiring harness. 

3. Pressure switch assembly bolts (70) and pressure 
switch assembly (69). 

4, Accumulator cover bolts (58 and 59) and 1-2 

accumulator cover and pin assembly (57). 

1-2 accumulator piston (56) and seal (55). 

Spring (54). 

Dipstick stop bracket (93). 


ae 


93 62 364 59 


58 BOLT, ACCUMULATOR COVER 
59 BOLT, ACCUMULATOR COVER 

62 BOLT, VALVE BODY 

64 BOLT, MANUAL DETENT SPRING 

68 BOLT, HEX WASHER HEAD (SOLENOID) 
70 BOLT, PRESSURE SWITCH ASSEMBLY 
93 BRACKET, DIPSTICK STOP 


1364 BOLT, FORWARD ACCUMULATOR COVER 
RHO108-4L60-£-R1 


Figure 9 Valve Body Bolt Locations 
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63 SPRING ASSEMBLY, MANUAL DETENT 
88 LEVER, INSIDE DETENT 
LINK, MANUAL VALVE 
340 VALVE, MANUAL Piwiindeoe: 


CASE, TRANSMISSION 
VALVE ASSEMBLY, CONTROL BODY 

BOLT, VALVE BODY 

SPRING ASSEMBLY, MANUAL DETENT. 

BOLT, MANUAL DETENT SPRING. 

SOLENOID ASSEMBLY, WIRING HARNESS AND 

SWITCH ASSEMBLY, TRANSMISSION PRESSURE 

BOLT, PRESSURE SWITCH ASSEMBLY 

BRACKET, DIPSTICK STOP RHO109-4L60-€-R1 


BSBSRBWSa 


Figure 10 Control Valve and Pressure Switch Assembly 


Fe] Remove or Disconnect 


Figures 9, 11 and 12 


1. Bolt (64) and manual detent spring assembly 
(63). 
2. Wiring harness retaining bolts. 


FE} Remove or Disconnect 

Figures 11 through 14 
Remaining valve body bolts (62). 
Manual valve link (89). 


1 
2. 

3. Control valve assembly (60). 

4, Bolts (58 and 59), accumulator cover (57), 


piston (56) and spring (54). 
5. Bolts (77) and plate (53). 
6. Spacer plate (48) and spacer plate gaskets (47 | $8 PLATE: VALVE BODY SPACER 
and 52). 83 PLATE, SPACER PLATE SUPPORT 
7. Spring (46), piston (44), and pin (43). St SPRING, 1-2 ACCUMULATOR 
@ Seven checkballs are located under the 57 COVER AND PIN ASSEMBLY, 1-2 ACCUMULATOR 
valve body and one is located in the case. 58 BOLT, ACCUMULATOR COVER 
The large copper flash colored ball is #1 59 BOLT, ACCUMULATOR COVER 
checkball (91). 77 BOLT, SPACER PLATE SUPPORT RHO111-4L60-E 


Figure 12 Accumulator Assembly, Spacer Plate 
and Gaskets 
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ASI = 


6 OVERRUN CLUTCH CONTROL 


8 1-2 UPSHIFT 
12_ FORWARD CLUTCH ACCUM. HOT12-4L60-€ 


38 PLUG, 


40 RETAII 


91 NO.1 


|, TRANSMISSION CASE (ACCUM. BLEED) 
INER AND BALL ASSEMBLY, 3RD ACCUM. 
CHECKBALL 

92 SCREEN, TCC 


HO113-4160.€-R1 


Figure 13 Valve Body Checkballs 


Figure 14 Case Checkballs and Filters 
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Transmission End Play Check se OAL INDICATOR 
Figures 15 and 16 B green Ar BOLT 
Tools Required: 
J 24773-A Oil Pump Remover 
J. 25022-A End Play Adaptor (245 mm) 
334725 End Play Adaptor (298 mm) 
J 25025-7A Post 
Dial indicator 


As a diagnostic aid, transmission end play should 
be checked prior to removing the internal parts. If the 
end play is not within specifications, you should watch 
for possible worn or misassembled parts during 
disassembly. 


RHOM16-AL60-E 
[] Measure 
1. 


Remove an oil pump bolt (2) and install a 278 Figure:16 End Play. Check 
mm (11 inch) bolt and locknut or J 25025-7A. 


Oil Pump Assembly 


2. Install J 25022-A or J 34725 as shown. j 

3. Install J 24773-A as shown. Figures 17 and 18 

4. Install dial indicator. Tools Required: 
A. Set to zero. 137789-A Oil Pump Remover and Installer 
B. Pull up on J 24773-A. 339119 Adapter 


C. End play should be 0.13 to 0.92 mm (0.005 


to 0.036 inch). Remove or Disconnect 


O-ring seal (618). 

All oil pump bolts (2) and O-rings (3). 

Slide J 39119 over stator shaft until it locks 
under splines. 

Oil pump assembly (4) with J 37789-A. 

Oil pump to case seal (5) and gasket (6). 
Reverse input clutch tool pump thrust washer 
(601). 


ave vp-E] 


A 298mm TURBINE SHAFT 
B 245mm TURBINE SHAFT 


‘THE SOLENOID ASM. AND OIL FILTER MUST BE REMOVED 
BEFORE OIL PUMP REMOVAL FHO116-4L60-€ 


RHO114-4160-E 


Figure 17 Oil Pump Removal 


Figure 15 End Play Tool 
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2 BOLT, PUMP TO CASE 
3 O-RING, PUMP TO CASE BOLT 
4 PUMP ASSEMBLY, OIL, 
5 SEAL, OIL (PUMP TO CASE) 
6 GASKET, PUMP COVER TO CASE 
8 CASE, TRANSMISSION 
41 PIN, BAND ANCHOR 
601 WASHER, THRUST (PUMP TO DRUM) 
602 BAND ASSEMBLY, 2-4 
605 HOUSING AND DRUM ASSEMBLY, REVERSE INPUT 
CLUTCH 
621 HOUSING AND SHAFT ASSEMBLY, INPUT 
658 GEAR, INPUT SUN RHOII7-4L60-€ 


Figure 18 Input Clutch Removal 


2-4 Band, Reverse Input Clutch, Input Clutch 
And Input Gear Set 
Figures 18 through 20 
Tools Required: 
J 29837 Output Shaft Support Fixture 
J 34627 Snap Ring Pliers 


Remove or Disconnect 
Figures 18 and 20 


1. Reverse input clutch (605) and input clutch 
(621) together. 
© Grasp the turbine shaft and lift, 

2. Band anchor pin (41). 

3. The 2-4 band assembly (602). 

4, Input sun gear (658). 


Install or Connect 
Figures 19 and 20 
@ J 29837 as shown. 


Important 


© Output shaft (687) may fall free when 
retaining ring (661) is removed if J 29837 
is not used. 


& CASE, TRANSMISSION 
687 SHAFT, OUTPUT HOT18-4L60-E 


Figure 19 Output Shaft Support Fixture 


FE] Remove or Disconnect 
Figure 20 


1. Retaining ring (661) with J 34627. Do not 
overexpand the ring. 
2. Input carrier assembly (662). 
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3. 529837 and output shaft (687). Reaction Gear Set 
[11 important Figure 21 
@ The manufacturer assembles the output 
shaft and reaction internal gear with Le Remove or Disconnect 
adhesive for ease of assembly. If these parts 1. Input internal gear (664) and reaction carrier 
have not become separated during use, the (666). 
output shaft will come out later along with 2. Reaction sun shell (670) and thrust washer 
the reaction internal gear. (669). 
4. Thrust bearing assembly (663). 3. Reaction sun shell to inner race thrust washer 
(674). 
4. Lo and reverse support to case retainer ring 
(676). 
5. Lo and reverse clutch support retainer spring 
(680). 


Reaction sun gear (673). 
Lo and reverse inner race (675), roller assembly 
(678), support assembly (679) and reaction 
carrier assembly (681). 

8. ‘Lo and reverse clutch plates (682). 

9. Reaction internal gear (684) and thrust bearing 

assembly (683). 

10. Reaction gear support to case bearing (692). 


8 CASE, TRANSMISSION 

661 RET., OUTPUT SHAFT TO INPUT CARRIER 

662 CARRIER ASSEMBLY, INPUT (COMPLETE) 

663 BEARING ASSEMBLY, THRUST (INPUT CARRIER TO 
REACTION SHAFT) 


RHO119-4L60-E 


Figure 20 Input Carrier Removal 
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CASE, TRANSMISSION 

GEAR, INPUT INTERNAL 

‘SHAFT, REACTION CARRIER 

WASHER, THRUST (REACTION SHAFT/SHELL) 

‘SHELL, REACTION SUN 

GEAR, REACTION SUN 

WASHER, THRUST (RACE/REACTION SHELL) 

RACE, LO AND REVERSE ROLLER CLUTCH 

RING, LO AND REVERSE SUPPORT TO CASE RETAINER 
CLUTCH ASSEMBLY, LO AND REVERSE ROLLER. 
SUPPORT ASM., LO AND REVERSE CLUTCH 

SPRING, TRANSMISSION (LO AND REVERSE CLUTCH 
SUPPORT RETAINER) 

CARRIER ASSEMBLY, REACTION. 

PLATE, LO AND REVERSE CLUTCH (WAVED) 

PLATE, SPACER LO AND REVERSE CLUTCH (SELECTIVE) 
PLATE ASSEMBLY, LO AND REVERSE CLUTCH (FIBER) 
PLATE, LO AND REVERSE CLUTCH (STEEL) 

BEARING ASSEMBLY, THRUST (REACTION CARRIER! 
SUPPORT) 

GEAR, INTERNAL REACTION 

‘SUPPORT, INTERNAL REACTION GEAR 

BRG., REACTION GEAR SUPPORT TO CASE 

RING, LO AND REVERSE CLUTCH RETAINER 

SPRING ASSEMBLY, LO AND REVERSE CLUTCH 
PISTON, LO AND REVERSE CLUTCH 

DEFLECTOR, OIL (HIGH OUTPUT MODELS ONLY) 


RHO120-4L60-E 


Figure 21 Reaction Gear Set Removal 


Lo And Reverse Clutch Parts 
Figures 22, 23 and 25 
Tools Required: 
3.34627 Snap Ring Remover/Installer 
J. 23327 Clutch Spring Compressor 


[A] Remove or Disconnect 
Bolts (715) and parking lock bracket (710). 


Important 
© Due to interference, the parking paw! may 
have to be removed before removing or 
installing the low and reverse piston. 


A. Parking pawl shaft plug (78) with a #4 
screw extractor. 


B. Parking pawl pivot shaft (79) with a 
magnet. 
C. Parking pawl (81) and return spring 
(80). 
Install tool J 23327. 


3. Lo and reverse clutch retainer ring (693) with 
534627. 


Lo and reverse clutch spring assembly (694). 
Lo and reverse clutch piston (695). 


@ Apply air pressure in the case apply 
passage. 


x 


we 


J23327 
695 


693 694 


8 CASE, TRANSMISSION 
893 RING, LO AND REVERSE CLUTCH RETAINER 

694 SPRING ASSEMBLY, LO AND REVERSE CLUTCH 

695 PISTON, LO AND REVERSE CLUTCH auoisiaiee’e 


Figure 22 Lo and Reverse Snap Ring Removal 
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7 86 8 me 


‘A APPLY AIR PRESSURE HERE TO REMOVE LO AND 
REVERSE PISTON FROM THE CASE 
693 RING, LO AND REVERSE CLUTCH RETAINER 


694 SPRING ASSEMBLY, LO AND REVERSE CLUTCH 78 PLUG, STEEL CUP 
695 PISTON, LO AND REVERSE CLUTCH 79 SHAFT, PARKING BRAKE PAWL 
RHO122-4.60-E 80 SPRING, PARKING PAWL RETURN 
81 PAWL, PARKING BRAKE 
Figure 23 Lo and Reverse Piston Removal 82 SEAL, MANUAL SHAFT 


83 RETAINER, MANUAL SHAFT 
‘84 SHAFT, MANUAL 
85 ACTUATOR ASSEMBLY, PARKING LOCK 


Inner Manual Linkage 86 BRACKET, PARKING LOCK 
87 BOLT, PARKING LOCK BRACKET 
Figure 24 88 LEVER, INSIDE DETENT 
’ 89 LINK, MANUAL VALVE 
FE] Remove or Disconnect 90 NUT, HEX HEAD 
1. Inside manual shaft nut (90). bsiceied 
2. Manual shaft (84) and manual shaft retainer Figure 24 Parking Linkage 
(83). 
3. Parking lock actuat bly (85) and insid 
Fee och ag) or assembly (85) and inside Manual Shaft Seal Replacement 
Figure 25 


[E] Remove or Disconnect 
© Manual shaft seal (82). 

— Pry out with a screwdriver. 
Be Install or Connect 


@ New manual shaft seal (82). 
- Tap into place using a 14 mm socket. 
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8 CASE, TRANSMISSION 
‘82 SEAL, MANUAL SHAFT 
‘84 SHAFT, MANUAL AHOIZ4-AL60-€ 


8 CASE, TRANSMISSION x 
9 VENT ASSEMBLY, TRANSMISSION H0125-4L00- 


Figure 25 Manual Shaft Seal 


[LF] inspect 
Figure 24 
@ Actuator rod (85) for damage. 
© Inside detent lever (88) for damage or cracks. 
© Manual shaft (84) for damage or burrs. 
© Manual detent spring assembly (63) for roller 
freeness or damage. 


install or Connect 


Figure 24 

© Parking lock actuator (85) onto inside detent 
lever (88). 

@ Manual shaft (84) into case (8) and inside detent 
lever (88). 


@ Inside manual shaft nut (90) onto manual shaft 


Tighten 
‘© Nut (90) to 31 Nem (23 Ib. ft.) 


@ = Manual shaft retainer (83) onto manual shaft 
(84). 


COMPONENT REPAIR AND 
TRANSMISSION REASSEMBLY 


The assembly of some components will require 
use of an assembly lube. It is recommended that 
Transjel™ J 36850 or equivalent be used during 
assembly. 

NOTICE: Do not use any type of grease to retain 
parts during assembly of this unit. Greases other 
than the recommended assembly lube will change 
transmission fluid characteristics and cause 
undesirable shift conditions and/or filter clogging. 


Case Assembly 
Clean 
e@ Thoroughly with solvent. 


e@ = Airdry. 
- Do not wipe with cloth. 


Figure 26 Case Vent Assembly 


Case 
Figures 26, 27 and 28 


[EF] spect 
@ Case (8) exterior for cracks or porosity. 


© Case to valve body face for damage, 
interconnected oil passages and flatness. 


Face flatness can be checked by inspecting 
the spacer plate to case gasket for proper 
land impressions. 


© Vent assembly (9) for damage. 
© Air check all oil passages. 


= See diagnosis section for oil passage 
identification. 


© 2-4 servo bore for: 
— Damage, porosity, or burrs. 
— Any sharp edges (i.e. — oil passages, slots 
for retaining ring removal — remove if 
found). 


© Orifice cup plug (11) in servo bore for debris 
or damage. 


@ = Third accumulator bore for: 
— Porosity, damage, or burrs. 
— Pin damage (43). 
— Orifice cup plug (42) damaged or plugged. 
© Speed sensor bore for: 
- Damage. 
— Sharp edges. 
- Porosity. 
@ All bolt holes for thread damage 
-  Heli-coil to repair. 
@ Cooler connectors (10) for: 
- Damage. 
— Proper torque 38 Nem (28 Ib. ft.). 
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© Case interior for: 
— Damaged ring grooves or casting flash. 
— Clutch plate lugs worn or damaged. 


— Bushing (33) scored, worn, or damaged (see 
Bushing Replacement). 


‘A 2.4 SERVO BORE 
B SERVO EXHAUST HOLE 

C 2ND7 4TH BAND APPLY PASSAGE 

D 3RD ACCUM. PRESSURE TAP PASSAGE 

11 PLUG, CASE SERVO 

40 RETAINER AND BALL ASSEMBLY, 3RD ACCUM. 


RH0061-4L60-E 


Figure 27 2-4 Servo Bore 


a 


aa 


A 3-4 ACCUMULATOR BORE 
38 PLUG, TRANSMISSION CASE 


(ACCUM. BLEED) RHO126-4L60-E 


Figure 28 Third Accumulator Bore 


TA-14B-15 


Third Accumulator Retainer and Ball Assembly 
Figure 29 


LE] inspect 
@ Ball for: 

— Presence. 

— Sticking or leaking. 
e Retainer for: 

— Presence. 

— Loose. 

— Incorrect seating. 

— Restricted feed slots. 


Retainer and Ball Assembly Leak Check 
Procedure 
Figure 29 


1. Install the servo assembly (12-26) into the servo 
bore. 

2. Install the servo cover (28) and retainer (29). 

3. Pour a suitable solvent into the accumulator 
bore. 


[EP] inspect 
@ Watch for leakage inside the case. 
e 


If leakage is observed, replace the third 
accumulator retainer and ball assembly. 


Replacement Procedure - Third Accumulator 
Retainer and Ball Assembly 


Figures 29 and 30 
Tools Required: 
6.3 mm (#4) Screw Extractor 
9.5 mm (3/8 inch) diameter metal rod 
[EJ Remove or Disconnect 


e = Third accumulator retainer and ball assembly 
(40). 
— Use 6.3 mm (#4) screw extractor, 


Bq Install or Connect 


Figures 29 and 30 
© A new third accumulator retainer and ball 
assembly. 


— Oil feed slots in the retainer must line up 
with oil passage in the servo bore. To be 
certain of correct installation depth, scribe 
a mark at 42.0 mm (1.653 inch) on the 9.5 
mm (3/8 inch) diameter metal rod. Use it 
to seat the third accumulator and ball 
assembly as shown. When the scribed line 
is flush with the case face, installation depth 
is correct. 
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Bq tnstatt or Connect 
Figure 32 
1. Piston seals (696) onto the piston (695). 


@ Lubricate with Transjel™ J 36850 or 
equivalent. 


2. Piston (695) into the case. 
@ Index the piston with the notch in the 
bottom of the case. 
3. Spring assembly (694) onto the piston. 
@ Fiat side of the retainer upward. 


‘Avant aecunabarOR aoe 4. 123327 over the spring assembly. 
CASE INTERIOR © Compress the spring assembly past the ring 
40 RETAINER & BALL ASSEMBLY, 32D ACCUM. groove in the case/hub. ; 
iota’ 5. Retainer ring (693) into the case hub ring groove 
with J 34627. 


Figure 29 Leak Check - 3rd Accumulator 


DRIVE UNTIL SCRIBE MARK 
IS FLUSH WITH CASE RHO128-4L60-€ 


Figure 30 Third Accumulator Retainer and Ball Asm. — 


Installation 
Lo and Reverse Clutch Piston 
Figures 31 and 32 
Tools Required: 
3.34627 Snap Ring Remover/Installer 8 CASE, TRANSMISSION 
‘ 693 RING, LO AND REVERSE CLUTCH RETAINER 
3.23327 Clutch Spring Compressor 694 SPRING ASSEMBLY, LO AND REVERSE CLUTCH 
695 PISTON, LO AND REVERSE CLUTCH 
irapact 686 SEAL, TRANSMISSION (LO AND REVERSE CLUTCH - 
id OUTER, CENTER, INNER) RHO129-4L60-8 

Figure 31 


Figure 31 Lo and Reverse Piston 
© Loand reverse piston (695) for: 


— Porosity or damage. 
= Ring groove damage. 

© Piston seals (696) for nicks or cuts. 

© Spring assembly (694) for damage. 

@ Retainer ring (693) overstressed. 
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423327 
695 


8 CASE, TRANSMISSION 
693 RING, LO AND REVERSE CLUTCH RETAINER 

694 SPRING ASSEMBLY, LO AND REVERSE CLUTCH 

695 PISTON, LO AND REVERSE CLUTCH hapieiasse 


Figure 32 Installing Lo and Reverse Snap Ring 


78 PLUG, STEEL CUP 
79 SHAFT, PARKING BRAKE PAWL 

80 SPRING, PARKING PAWL RETURN 

81 PAWL, PARKING BRAKE 

82 SEAL, MANUAL SHAFT 

‘83 RETAINER, MANUAL SHAFT 

‘84 SHAFT, MANUAL 

85 ACTUATOR ASSEMBLY, PARKING LOCK 
86 BRACKET, PARKING LOCK 

87 BOLT, PARKING LOCK BRACKET 

88 LEVER, INSIDE DETENT 

89 LINK, MANUAL VALVE 

90 NUT, HEX HEAD 


AHO123-4L.60-E 


Figure 33 Parking Pawl Installation 


Parking Pawl 
Figure 33 


[EA inspect 

‘@ Parking paw! (81) for cracks, burrs, or damage. 

@ Parking pawl retum spring (80) for distortion 
or damage. 

© Parking pawl pivot shaft (79) for damage and 
freeness of fit with the parking pawl. 


Bd Install or Connect 


Figure 33 
1. Parking pawl (81) and parking paw! return 
spring (80) into the case. 
2. Parking pawl pivot shaft (79) into the parking 
pawl (81) and the case. 
© Check for proper operation. 
3. Retaining plug (78) into the case. 
e Coat the plug with Loctite® sealant or 
equivalent and install it with a hammer and 
punch. 


Reaction Internal Gear and Carrier Assembly 
Figures 34, 35 and 36 


[EP] inspect 


. Reaction internal gear (684) and support (685) 
for: 

— Proper assembly. 

— Stripped splines. 

— Cracks. 

— Teeth or lug damage. 

— Thrust bearing assemblies (683 and 692) 
for damage. 

© —Loand reverse clutch plates (682) for: 

= Composition material wear, heat damage, 
or delamination. 

— Heat damage or surface finish damage to 
steel plates. 

© Reaction carrier assembly (681) for: 

— Pinion gear damage. 

— Exces: ve pinion washer wear. 

— End play exceeding 0.61 mm (0.024 inch). 

— Proper pinion staking. 

- Keystoned pinion gears (pinions must tum 
freely). 

— Damaged or worn thrust bearing. 

— To check the captive thrust bearing in the 
carrier for wear, place a bushing or an 
output shaft sleeve on the bearing race (do 
not contact the pinion gears) and turn it 
with the palm of your hand. Any 
imperfections will be felt through the 
bushing. 
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‘A PINION GEAR END PLAY — 


-20mm/.60mm (.008".024") moniine 


Retain with Transjel™ J 36850 or 
equivalent. 


2. Reaction intemal gear and support (684 and 
685) onto the bearing as shown. 


3. Reaction carrier to support thrust bearing 
assembly (683) onto the support (685). 
Outer bearing race goes toward the support. 
4. Reaction carrier (681) onto the thrust bearing. 


Figure 34 Pinion End Play Check 


662 CARRIER ASSEMBLY, INPUT (COMPLETE) 
690 SLEEVE, OUTPUT SHAFT 


RHO132-4L60-E 


Figure 35 Captive Thrust Bearing Check 


Reaction Internal Gear and Support 
Figure 41 


Beg tnstall or Connect 


1. Reaction gear support to case bearing (692) onto 
the case hub as shown. 
@ Outside bearing race goes toward case hub. 


8 CASE, TRANSMISSION 
681 CARRIER ASSEMBLY, REACTION 
683 BEARING ASSEMBLY, THRUST (REACTION CARRIER/ 
SUPPORT) 
685 SUPPORT, INTERNAL REACTION GEAR 
692 BRG., REACTION GEAR SUPPORT TO CASE 
RHO133-4L60. 


Figure 36 Reaction Internal Gear and Carrier Bearing 
Locations 


Lo and Reverse Clutch Spacer Plate Selection 


Figures 37 through 40 
Tools Required: 
Scale 
Straight edge 
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INSTALL THE APPROPRIATE SELECTIVE 
SPACER PLATE TO THE FINAL 
ASSEMBLY AFTER DIMENSION *D* 

IS OBTAINED. IDENTIFICATION SIDE UP. 


679 SUPPORT ASM., LO AND REVERSE CLUTCH 
682A PLATE, LO AND REVERSE CLUTCH (WAVED) 

6828 PLATE, SPACER LO AND REVERSE CLUTCH (SELECTIVE) 
682C PLATE ASSEMBLY, LO AND REVERSE CLUTCH (FIBER) 
682D PLATE, LO AND REVERSE CLUTCH (STEEL) 


STACK UP FOR 


MEASURING 
RHOTS4-4LOO-E 
Figure 37 Measuring For Spacer Plate Selection 
Madmre: 3. Measure the height of the clutch pack from the 
work surface to the top of the lo and reverse 
Figures 37, 38 and 39 clutch support (dimension D). 


1. 


To measure for proper selective spacer plate, 
stack the lo and reverse assembly on a flat 
surface in the following order: 

A. One waved plate (682B). 

B. Five composition and four steel plates 
(682), starting with one composition plate 
and alternating with steel. 

C. Lo and reverse clutch support (679). 


4. Use dimension D to select the proper thickness 
of the selective spacer plate for assembly. 

5. Install the proper selective spacer plate between 
the wave plate and the first composition clutch 
plate with the identification side up. 

6. The overall height for dimension D with the 
selective spacer plate included should be 29.22 
to 29.90 mm (1.20 to 1.24 inch). 


2. Apply an evenly distributed load to the top of 
the lo and reverse support assembly (679). Light LO AND REVERSE CLUTCH 
pressure (approximately 22 N or 5 Ibs.) on the oT 
lo and reverse support assembly (679) will ICKNESS 
provide the correct dimension for measurement. PLATE - WAVED 242mm 
NOTICE: Excessive pressure will start to flatten Loe. 
the wave plate resulting in an inaccurate | PLATE -SELECTIVE SEE FIG. 39 
measurement. 2.25mm_ 
PLATE - COMP. FACED ie 
175mm 
PLATE - FLAT STEEL, aay 
AHOIaE-ALB0e 


Figure 38 Lo and Reverse Clutch Plate Chart 
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LO AND REVERSE CLUTCH SPACER PLATE SELECTION CHART 


IF GAGE DIMENSION “D" IS USE THIS SELECTIVE PLATE 
FROM To IDENTIFICATION PLATE THICKNESS. 
28.065mm, 27.545mm a 1.684mm 1.829mm 
(1.102") (1.081") 066") 4.072") 
28.586mm 28.066mm, 1.314mm 1.168mm 
(1.122") (1.102") 4.052") 4.046") 
27.544mm 27.026mm 2.344mm 
(1.081") (1.061) (.092") 
RHO136-4L60- 


Figure 39 Lo and Reverse Spacer Plate Selection Chart 


Ba install or Connect 
Figures 38 and 40 


1. Waved plate (682A). 
2. Correct selective spacer plate (682B), from 
selection procedure. 
3. Lo and reverse clutch plates (682) into case 
lugs. 
@ Start with a composition plate and alternate 
with steel. 
@ Index with the splines of the reaction carrier 
and the case as shown. 


8 CASE, TRANSMISSION 
682 PLATE ASSEMBLY, 
LO AND REVERSE CLUTCH 


@ CASE, TRANSMISSION 
681 CARRIER ASSEMBLY, REACTION 
682 PLATE ASSEMBLY, LO AND REVERSE CLUTCH 
682A PLATE, LO AND REVERSE CLUTCH (WAVED) 
6828 PLATE, SPACER LO AND REVERSE CLUTCH 
(SELECTIVE) 
683 BEARING ASSEMBLY, THRUST (REACTION CARRIER/ 
SUPPORT} 
684 GEAR, INTERNAL REACTION 
Figure 40 Lo and Reverse Clutch Plates Properly See Eee REALIGN GEAR SUPPORT Ta GAGE 
Installed 697 DEFLECTOR, OIL (HIGH OUTPUT 
MODELS ONLY) RHOTSB-LEO-E 


RHO137-4L60-E 


Figure 41 Reaction Internal Gear and Carrier Assembly 
Installation 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR 


Lo and Reverse Clutch Support Assembly 
Figures 42, 43 and 44 
[A] Remove or Disconnect 
Figure 42 
1. Inner race (675) from the support assembly. 


2. One retainer ring (677). 
3. Roller clutch assembly (678). 


‘A LOCKED UP 
B FREE WHEELS 
675 RACE, LO AND REVERSE ROLLER CLUTCH 
677 RING, LO AND REVERSE RETAINER (ROLLER 
‘ASSEMBLY/CAM) 
678 CLUTCH ASSEMBLY, LO AND REVERSE ROLLER 
679 SUPPORT ASM., LO AND REVERSE CLUTCH 
680 SPRING, TRANSMISSION (LO AND REVERSE CLUTCH 
‘SUPPORT RETAINER) 


RHO139-4L60-E 


Figure 42 Lo and Reverse Clutch Support Assembly 


thal Inspect 


Figure 42 


@ Inner race (675) for damage and surface finish. 


@ Roller clutch assembly (678) for: 
— Damaged rollers. 
- Broken springs. 
@ Cam for: 
— Loose cam. 
— Surface finish. 


TA-14B-21 
© Support assembly for: 
— Cracks or damaged lugs. 
eq nstall or Connect 
Figures 42, 43 and 44 
1. Roller clutch assembly (678) into the cam and 
support assembly (679). 
2. Support and roller assembly into the case with 
the hub down. 


3. Inner race (675) into the roller assembly. 
© Turn inner race (675) while inserting. 
‘A. Push down for full engagement. 
B. Bottom tangs will be flush with carrier 
hub when properly installed. 
C. Check for proper operation by rotating 
the inner race as shown in Figure 42. 
4. Support retainer spring (680) into the case. 


© Insert between the case lug and the one 
open notch in the support. 


Figure 43 Lo and Reverse Support and Roller Asm. 
Installation 


‘ALIGN WIDE NOTCH 


WITH WIDE CASE LUG, RHO140-4L60-€ 


8 CASE, TRANSMISSION 

678 CLUTCH ASSEMBLY, LO AND REVERSE ROLLER 

679 SUPPORT ASM., LO AND REVERSE CLUTCH 

680 SPRING, TRANSMISSION (LO AND REVERSE CLUTCH 
SUPPORT RETAINER) raiotavaiang 


Figure 44 Support Spring - Installed 
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Reaction Sun Gear and Shell 


Figure 45 


TE) inspect 
@ Reaction sun gear (673) for: 
= Nicked, scored, or worn bushing (See 
Bushing Replacement). 
— Damaged spline or teeth. 
— Loose or weak retaining ring (do not 
remove this ring, except to replace it.). 
e@ Reaction sun shell (670) for: 
— Stripped or worn splines. 
- Broken hub. 
— Bent tangs. 
© Lo and reverse inner race to reaction sun gear 
shell thrust washer (674) for wear or damage. 
e Reaction shaft to reaction sun gear shell bronze 
thrust washer (669) for wear or damage. 


Bq Install or Connect 
Figure 45 
1. Reaction sun gear retainer ring (671) onto the 
reaction sun gear, if previously removed. 
2. Reaction sun gear (673) into the reaction carrier. 
@ Index the teeth with the pinion gears. 
3. Thrust washer (674) onto the lo and reverse 
support inner race. 
@ Index the four locating ears into the inner 
race. 
4. Reaction sun gear shell (670) onto the reaction 
sun gear. 
5. Bronze thrust washer (669) onto the reaction 
sun gear shell. 
@ Index tangs into the shell. 


Input Internal Gear and Reaction Shaft 
Figures 46 and 47 
[EJ Remove or Disconnect 
Figure 46 
1. Retainer ring (668) from input internal gear 
(664). 


2. Reaction carrier shaft (666) from the input 
internal gear. 


8 CAST, TRANSMISSION 
669 WASHER, THRUST (REACTION SHAFT/SHELL) 
670 SHELL, REACTION SUN 
671 RING, REACTION SUN GEAR RETAINER 
673 GEAR, REACTION SUN 
674 WASHER, THRUST (RACE/REACTION SHELL) 
675 RACE, LO AND REVERSE ROLLER CLUTCH 
676 RING, LO AND REVERSE SUPPORT TO CASE RETAINER 


RHOTA2-€L60-E 


Figure 45 Reaction Sun Gear and Shell Installation 


[Fl te 
Figures 46 and 47 
@ Reaction carrier shaft (666) for: 
— Scored, damaged, or worn bushings (see 
Bushing Replacement). 
= Cracked shaft. 
— Damaged spline or gear teeth. 


- Under cut around the shaft from 
interference with the sun gear. 
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@ Input internal gear (664) for: 

~ Cracks. 

— Damaged spline or gear teeth. 

Input carrier to reaction shaft thrust bearing 
(663) for wear or damage. 
@ Output shaft (687) for: 

~ Plugged or restricted lube passages. 

— Damaged splines or ring groove. 

- Damaged governor drive gear teeth. 

— Burrs or damage to the front of the shaft at 
seal area. (Polish with crocus cloth if 
necessary). 

— Burrs or damage to bearing journals. 


664 GEAR, INPUT INTERNAL 
666 SHAFT, REACTION CARRIER 
668 RING, REACTION SHAFT/INTERNAL GEAR RETAINER 


RHO143-4L.60-€ 


Figure 46 Input Internal Gear and Reaction Shaft 


Transmission Output Speed Sensor Rotor 
Figure 47 


Tools Required: 


J 21427-01 Speedometer Gear Puller 
Adapter 


J 8433 Speedometer Gear Puller 
3 36352-6 “C” Washer 

J 36352-4 Rotor Installer 
Mechanical press 


[Fl tore 


Figure 47 
Speed sensor rotor on output shaft for tooth 
damage. 


O Important 


e = If rotor is damaged, replace it. Do not reuse a 
rotor that has been removed. 


[A] Remove or Disconnect 


Figure 47 
© Install J 21427 with J 8433 and remove rotor. 


‘TA-14B-23 


Eq install or Connect 
Figure 47 


1. Place new rotor over output shaft. 
2. Place J 36352-4 in groove on output shaft. 


3. Place J 36352-6 on shaft and press to make 
contact with J 36352-4. 


REMOVAL 


INSTALLATION 


PRESS 


J 36352-4 


J 363526 
J21427-01 


687 SHAFT, OUTPUT 
699 ROTOR, INTERNAL TRANSMISSION SPEED SENSOR 


HO44-4L60-E 


Figure 47 Transmission Output Speed Sensor Rotor 


Input Internal Gear and Output Shaft 
Figures 48 and 49 


Tool Required: 
J 29837 Output Shaft Support Fixture 


Bq Install or Connect 
1. Reaction shaft (666) into the input internal gear 
(664). 
2. Retainer ring (668) into the input internal gear. 
3. Input internal gear and shaft assembly into the 
sun gear shell. 
@ Index the shaft spline into the reaction 
carrier. 
4. Thrust bearing (663) onto the reaction carrier 
shaft. 
@ Outer race goes toward the reaction carrier 
shaft. be 
5. Output shaft (687) into the transmission. 
© Index the splines with the mating parts. 
6. J 29837 onto the case. 
© Position upwards as far as possible to 
support the output shaft. 
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“~@B o> 


8 CASE, TRANSMISSION 
663 BEARING ASSEMBLY, THRUST (INPUT CARRIER TO 
REACTION SHAFT) 
664 GEAR, INPUT INTERNAL 
666 SHAFT, REACTION CARRIER 
668 RING, REACTION SHAFT/INTERNAL GEAR RETAINER 
RHO145-aL60-£ 


Figure 48 Input Internal Gear Installation 


8 CASE, TRANSMISSION 
687 SHAFT, OUTPUT RHOT18-4L60-€ 


Figure 49 Output Shaft - Installation 


Input Carrier and Sun Gear 
Figure 50 


Tool Required: 
134627 Snap Ring Pliers 


al Inspect 


© Input carrier assembly (662) for: 

— Pinion gear damage. 

— Excessive pinion washer wear - end play 
should be 0.20 to 0.61 mm (0.008 to 0.024 
inch). 

— Proper pin stake. 

- Keystoned pinion gears (pinion gears must 
rotate freely). 

— Damaged or worn thrust bearing. 

@ To check the captive thrust bearing in 
the carrier for wear, place a bushing or 
an output shaft sleeve on the bearing 
race (do not contact the pinion gears) 
and turn it with the palm of your hand. 
Any imperfections will be felt through 
the bushing. 

@ Input sun gear (658) for: 

— Bushing damage or wear (see Bushing 
Replacement Procedure). 

— Cracks. 

- Damaged spline or gear teeth. 


Be install or Connect 
Figure 50 
1. Input carrier assembly (662) onto the output 
shaft. 
2. Retainer ring (661) into the output shaft ring 
groove. 
@ Use care not to overexpand the ring during 
installation. 
Do not reuse the old retainer ring if it has 
been overexpanded. 
Remove J 29837. 
4, Input sun gear (658) into the input carrier. 
e Rotate the sun gear teeth into the pinion 
gear teeth. 


y 
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8 CASE, TRANSMISSION 
658 GEAR, INPUT SUN 
661 RET, OUTPUT SHAFT TO INPUT CARRIER 
662 CARRIER ASSEMBLY, INPUT (COMPLETE) 


HO146-4L60-€ 


Figure 50 Input Carrier and Sun Gear - Installation 


Input Clutch Assembly 


Figures 51 through 55 
Tools Required: 
323456 Clutch Spring Compressor Press 
J 23327-1 Clutch Spring Compressor 


J25018-A Clutch Spring Compressor 
Adaptor 


[Ey] Remove or Disconnect 

Figures 51 and 53 

@ Reverse input clutch assembly (605) from the 
input clutch assembly (621). 

© Oil pump to selective washer thrust bearing 
(615). 

© Selective washer (616). 


[Bi] Disassemble 
Figures 52 and 53 
1. Place the input clutch assembly (621) on the 
bench with the turbine shaft through the bench 
hole. 
2. The 3-4 clutch plate retainer ring (656) and the 
backing plate (655). 


The 3-4 clutch plates (654) 

Five 3-4 clutch boost spring assemblies (600). 
The 3-4 clutch apply plate (653). 

The 3-4 clutch ring retainer plate (652). 
Forward clutch backing plate retainer ring (651) 
and backing plate (650). 

Forward clutch sprag assembly (638-648). 


eo ee: 


ov 


_— 621 


605 HOUSING AND DRUM ASSEMBLY, REVERSE 
INPUT CLUTCH 
615 BEARING ASSEMBLY, STATOR SHAFT/ 
SELECTIVE WASHER 
616 WASHER, THRUST (SELECTIVE) 
621 HOUSING AND SHAFT ASSEMBLY, INPUT 
RHONAT-6L60-E 


Figure 51 Reverse Input and Input Clutches 


Disassemble 

Figure 53 

Input sun gear bearing assembly (637). 
Input housing to output shaft lip seal (636). 
Forward clutch plates (649). 

Forward wave plate (648). 

Forward clutch apply plate (646). 

. Overrun clutch plates (645). 


[By Disessembie 
Figure 53 


1. Install J 23456 and J 23327-1 with J 25018-A. 


© Compress overrun clutch spring assembly 
(634). 


2. Overrun clutch retainer ring (635). 


Se a 
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3. Overrun clutch spring assembly (634). 
4. Overrun clutch piston (632). 
© Inner and outer lip seals (631). 
5. Forward clutch piston assembly (630). 
© Inner and outer lip seals (629). 
6. Forward clutch housing (628). 
7. The 3-4 clutch spring assembly (626). 
8. The 3-4 clutch apply ring (625) and piston (623). 
© Inner and outer lip seals (624) from piston. 
9. Forward clutch to input housing O-ring seal 
(622), 
10. Four turbine shaft oil seal rings (619). 


621 HOUSING AND SHAFT 


ASSEMBLY, INPUT RHO148-4L60-E 


Figure 52 Overrun Clutch Retainer Ring - Removal 


[EF inspect 
Figures 54 and 55 
@ Input housing for porosity or damage 
© Input housing and shaft assembly (621) for: 
— Spline wear or damage. 
— Three turbine shaft checkballs. 
A. The balls must not be loose or leaking. 
B. The open hole is the lube oil passage 
which feeds the output shaft. 
© Presence of orificed cup plug (698). 
Cracks at lube holes. 
Four turbine shaft oil seal ring grooves for 
damage or burrs. 
— Seals must fit freely into the ring grooves. 


e@ Check valve retainer and ball assembly (617) 
for: 


- Damage. 
— The ball must move freely in the retainer. 


- The retainer must be tight in the turbine 
shaft. 


© Feed passages for: 
— Obstructions — blow air through passages. 


Check Valve Retainer and Ball Assembly - 
Replacement Procedures 


Figures 53 through 64 
Tools Required: 
6.3 mm (#4) Screw extractor 


9.5 mm (3/8 inch) diameter metal rod 
6.35 mm (1/4 inch) diameter rod or drift 
hammer 

3.23456 Clutch Spring Compressor Press 
3.23327-1 Clutch Spring Compressor 
J25018-A Clutch Spring Compressor 
Adaptor 

3.29882 Overrun Clutch Inner Seal 
Protector 


J 29883 Forward Clutch Inner Seal 
Protector 


[E] Remove or Disconnect 


Figure 55 
1. Straighten the tangs of the retainer and remove 
the ball. 


2. Check valve retainer. 
@ Use 6.3 mm (#4) Screw extractor. 


BA Install or Connect 


Figure 55 
© New check valve retainer and ball assembly 
(617) 


A. Use the 9.5 mm (3/8 inch) metal rod. 


B. Seat the retainer 3.0 mm (1/8 inch) below 
top surface of the turbine shaft. 


C. Be certain the ball is loose. 
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615 616 617 698 621 600 623 625 626 627 628 630 633 632 634 635 636 
{ / / / / 
[| / 


645A G45B 637 638 639 643 G42 643 G44 GAT 


code 


= ——/ 


A 
1 
ed 

HL i 
No. DESCRIPTION No. DESCRIPTION 
600 SPRING ASM., 3-4 CLUTCH BOOST (5) 646 PLATE, FORWARD CLUTCH (APPLY) 
615 BEARING ASSEMBLY, STATOR SHAFT/ SELECTIVE 648 PLATE, FORWARD CLUTCH (WAVED) 

WASHER 649A PLATE ASSEMBLY, FORWARD CLUTCH (STEEL) 
616 WASHER, THRUST (SELECTIVE) 6498 PLATE, FORWARD CLUTCH (FIBER) 
617 RETAINER AND BALL ASM., CHECK VALVE 650 PLATE, FORWARD CLUTCH BACKING (SEL.) 
620 RETAINER AND CHECKBALL ASSEMBLY 651 RING, FORWARD CLUTCH BACKING PLATE RETAINER 
621 HOUSING AND SHAFT ASSEMBLY, INPUT 653 PLATE, 3RD AND 4TH CLUTCH APPLY (STEPPED) 
623 PISTON, 3RD AND 4TH CLUTCH 654A PLATE ASSEMBLY, 3RD AND 4TH CLUTCH (FIBER) 
625 RING, 3RD AND 4TH CLUTCH (APPLY) 654B PLATE, 3RD AND 4TH CLUTCH (STEEL) 
626 SPRING ASSEMBLY, 3RD AND 4TH CLUTCH 655 PLATE, 3RD AND 4TH CLUTCH BACKING (SEL.) 
627 RETAINER AND BALL ASSEMBLY, FORWARD CLUTCH 656 RING, 3RD AND 4TH CLUTCH BACKING PLATE 

HOUSING RETAINER 
628 HOUSING, FORWARD CLUTCH 698 PLUG, ORIFICED CUP 


630 PISTON, FORWARD CLUTCH 
632 PISTON, OVERRUN CLUTCH 

633 BALL, OVERRUN CLUTCH 

634 SPRING ASSEMBLY, OVERRUN CLUTCH 

635 SNAP RING, OVERRUN CLUTCH SPRING RETAINER 
636 SEAL, INPUT HOUSING TO OUTPUT SHAFT 

645A PLATE ASSEMBLY, OVERRUN CLUTCH (STEEL) 
6458 PLATE, OVERRUN CLUTCH (FIBER) 


‘A FORWARD CLUTCH SPRAG ASSEMBLY 
637 BEARING ASSEMBLY, INPUT SUN GEAR 
638 SNAP RING, OVERRUN CL. HUB RETAINING 
639 HUB, OVERRUN CLUTCH 
641 RETAINER AND RACE ASSEMBLY, SPRAG 
642 FORWARD SPRAG ASSEMBLY 
643 RETAINER RINGS, SPRAG ASSEMBLY 
644 RACE, FORWARD CLUTCH (OUTER) 


RHO1A9-4L60-€-R1 


Figure 53 Input Clutch Assembly 
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tia Inspect 


Figures 54 and 56 
© Turbine shaft O-ring seal (618) for: 
~ Damage. 
~ Nicks or cuts. 


© Input housing check valve ball (620): 
~ The ball must move freely. 
— Leak check the ball with solvent. 


[E] portant 


© If the 3-4 clutch plates are bumed or worn and 
a cause is not found during diagnosis or 
disassembly, replacement of the retainer and 
checkball assembly may be required (Figure 

). 


A LUBE PASSAGE 
615 BEARING ASSEMBLY, STATOR SHAFT / SELECTIVE 


WASHER 
616 WASHER, THRUST (SELECTIVE) 
620 RETAINER AND CHECKBALL ASSEMBLY USED WITH USED WITH 
621 HOUSING AND SHAFT ASSEMBLY, INPUT 298mm CONVERTER 245mm CONVERTER 
= Ona TO OUTPUT SHAFT (A SHAFT TURBINE 
ET eee cia: 618 SEAL, O-RING (TURBINE SHAFT / SELECTIVE WASHER) 
2 621 HOUSING AND SHAFT ASSEMBLY, INPUT 
RHO160-4L60-E RHOTS2-4L60-€ 
Figure 54 Input Housing Check Valve Ball Figure 56 Views of the Input Housing 


FE] Remove or Disconnect 
Figure 57 
© Tap out retainer and ball assembly. 


Eq Instat or Connect 
Figures 55 and 57 


e@ Using same tools, tap in retainer and ball 
assembly until shoulder is seated in housing. 


A #4 EASY OFF 
B TURBINE SHAFT 

C 9.5mm (3/8") METAL ROD 

617 RETAINER AND BALL ASM., CHECK VALVE 


RHO1S1-4L60-E 


Figure 55 Retainer and Ball Assembly - Replacement 
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1. Inner and outer 3-4 clutch lip seals (624) on the 


52 t5mm 3-4 clutch piston. 
(ey © Seal lips must face away from the piston 
DIAMETER Se 


@ Lubricate the seals with Transjel™ J 36850. 
or equivalent. 


2. The 3-4 clutch piston (623) into the input 
housing as shown. 


i. © Use care not to damage the seals. 
| ea 


621 HOUSING AND SHAFT ASSEMBLY, INPUT 
623 PISTON, 3RD AND 4TH CLUTCH 


- 624 SEAL, 3RD AND 4TH CL. (INNER AND OUTER) 
AHOISeAL60E 
20 — Figure 58 Input Housing and 3-4 Piston 
Uitte INSTALLATION 
SHOULDER 
tia Inspect 
‘A ROD STOCK/DRIET, 5.715mm (14) DIA. 
620 RETAINER AND CHECKBALL ASSEMBLY Figures 59 and 60 
621 HOUSING AND SHAFT ASSEMBLY, INPUT rt 7 
SoU OUENG AND SHAE Forward clutch housing (628) for: 
haaccas = Proper checkball operation. 
Figure 57 Retainer and Checkball Removal/installation a elated oe spesian 
Z in seal areas. 
[By inspect — Cracks. 
Forward clutch piston (630) and overrun clutch 
Figure 53 piston (632) for: 
@ The 3-4 clutch piston (623) for damage or ~ Porosity or damage. 
Porosity. y — Ring groove damage. 
The 3-4 clutch apply ring (625) for: = wApply leg dainige! 
~ Benttangs. © Overrun spring assembly (634) for damage or 
@ The 3-4 clutch spring assembly (626) for distortion. 
damage or distortion. ‘ 
@ Input housing to output shaft lip seal 
© The 3-4 clutch boost spring assemblies (600) daniecoreeak Ln (636) for 
for damage or distortion. 
Assemble 
FA] Assombie ‘ 
Lae Figures 59 and 60 
mikes ; ’ 1. Forward clutch housing to input clutch housing 
Position the input housing and shaft assembly O-ring seal (622) as shown, 
on the bench with the turbine shaft through a bench @ Lubricate with Transjel™ J 36850 or 
hole. equivalent. 
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J.20883 


621 HOUSING AND SHAFT ASSEMBLY, INPUT 621 HOUSING AND SHAFT ASSEMBLY, INPUT 
622 SEAL, O-RING INPUT TO FORWARD HSG 623 PISTON, 3RD AND 4TH CLUTCH 
623 PISTON, 3RD AND 4TH CLUTCH 625 RING, 3RD AND 4TH CLUTCH (APPLY) 
625 RING, 3RD AND 4TH CLUTCH (APPLY) 626 SPRING ASSEMBLY, 3RD AND 4TH CLUTCH 
626 SPRING ASSEMBLY, 3RD AND 4TH CLUTCH 628 HOUSING, FORWARD CLUTCH 
628 HOUSING, FORWARD CLUTCH 630 PISTON, FORWARD CLUTCH 
629 SEAL, FORWARD CLUTCH (INNER AND OUTER) 631 SEAL, OVERRUN CLUTCH (INNER AND OUTER) 
630 PISTON, FORWARD CLUTCH 632 PISTON, OVERRUN CLUTCH 
RHO1SS-4L60-€ RHOTSE-4L.60-E 
Figure 59 Forward Clutch and 3-4 Apply Ring - Figure 60 Overrun Piston - Installed 
Installed 
2. Inner and outer seals (629) on forward clutch 7. Apply ring and forward clutch assembly into 
piston. the input housing as shown. 
@ Seal lips must face away from the piston ‘A. Hold the assembly by the apply ring legs 
tangs as shown. during installation, 
e Lubricate with Transjel™ J 36850 or B. Do not let the forward clutch piston 
equivalent. separate from the housing. 
3. Forward clutch piston (630) into the forward C. Firmly seat the assembly. 
clutch housing. | 8. J 29882 on the input housing as shown. 

@ Use care not to damage the outer lip seal. 9. Overrun clutch piston (632). 

4. The 3-4 clutch spring assembly (626) onto the ‘@ Hub facing upward as shown, 


3-4 clutch apply ring. 


fall part y seated to this point, 
5. Forward clutch assembly onto the 3-4 clutch See aie tate hake will 


the overrun piston hub will be 


spring assembly. approximately 4.7 mm (3/16 in.) below the 
© The forward clutch piston apply legs must top of the snap ring groove in the input 
be indexed with the 3-4 clutch apply ring housing hub. 
legs. 


6. J 29883 on the input housing as shown. 
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EA Assemble 


Figures 61 and 62 


Overrun clutch spring assembly (634) onto the 
overrun clutch piston. 


© Locate the springs on the piston tabs. 
J 23456 and J 23327-1 with J 25018-A onto the 
overrun spring assembly. 

‘© Compress springs (Do not over-compress). 
Retainer snap ring (635) into the snap ring 
groove. 

Input housing to output shaft lip seal (636). 


621 HOUSING AND SHAFT i 
ASSEMBLY, INPUT RHO48-4L60-€ 


Figure 61 Overrun Clutch Retaining Ring - Installed 


621 HOUSING AND SHAFT ASSEMBLY, INPUT 
636 SEAL, INPUT HOUSING TO OUTPUT SHAFT 
637 BEARING ASSEMBLY, INPUT SUN GEAR 
687 SHAFT, OUTPUT 


\ 
621 636 637687 


RHO1S7-AL60-E 


Figure 62 Input Hsg. to Output Shaft Lip Seal 


tial Inspect 
e@ Overrun clutch plates (645) for: 


- Composition plate damaged tangs, 
delamination, or excessive wear. 
— Steel plate damaged tangs, wear, or heat 
damage. 
© Input sun gear bearing assembly (637) for: 
— Wear. 
— Flatness. 
— Damaged. 
Assemble 
Figures 63 and 64 
1. Overrun clutch plates (645) into the input 
housing. 

@ Overrun clutch plates are the smallest of 
the three sets of plates in the input 
housing. 

@ Index the plates as shown starting with a 
steel plate and alternate with composition. 

2. Thrust bearing assembly (637) onto the input 
clutch hub. 

@ The inside race must face the input housing 
hub. 

e@ Retain with Transjel™ J 36850 or 
equivalent. 

3. Align the tangs on the two composition overrun 
clutch plates. 


OPTION 
+ ALIGN WIDE NOTCHES TO CASE LUGS 


OVERRUN CLUTCH 


MODEL FLAT STEEL COMP. FACED 
ALL 2.248mm - 2.400mm, 
MODELS (.089" - 094") 


RHO168-4L60-E 


Figure 63 Overrun Clutch Plate, Chart awam inc. -2017 
ALL RIGHTS RESERVED 


7A-14B-32 


4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR 


621 HOUSING AND SHAFT ASSEMBLY, INPUT 
637 BEARING ASSEMBLY, INPUT SUN GEAR 
658 GEAR, INPUT SUN 


HON 


Figure 64 Input Sun Gear Thrust Bearing 


Forward Clutch Sprag Assembly 
Figures 65 through 71 


EB] Disassemble 
Figure 65 
1. Forward sprag outer race (644). 
2. Overrun clutch hub retaining snap ring (638) 
and clutch hub (639). 
3. Forward clutch retainer and race assembly (641). 


lial Inspect 
@ Forward clutch sprag assembly (642) for: 
— Wear or damage. 
— Weak or broken springs. 
— Damaged or missing retainer caps (brass). 
@ = Overrun clutch hub (639) for: 
— Spline damage. 
— Plugged lubrication holes. 
— Damaged tangs. 
— Cracks. 
@ Forward clutch retainer and race assembly (641) 
for: 
— Spline damage. 
— Ring groove damage. 
— Surface finish damage. 
— Loose retainer. 


© Forward sprag outer race (644) for: 
— Spline damage. 
— Surface finish damage. 
— Plugged lubrication holes. 


637638 639 643. «642 «64344 GAT 


‘SHOWN WHEN ASSEMBLED 
INTO THE OUTER RACE 


‘THE NOTCHES ABOVE EACH ~1 
SPRAG MUST POINT UP AS 
ic 


637 BEARING ASSEMBLY, INPUT SUN GEAR 
638 SNAP RING, OVERRUN CL. HUB RETAINING 
639 HUB, OVERRUN CLUTCH 

641 RETAINER AND RACE ASSEMBLY, SPRAG 
642 FORWARD SPRAG ASSEMF LY 

643 RETAINER RINGS, SPRAG ASSEMBLY 


644 RACE, FORWARD CLUTCH (OUTER) RHO160-4L60-€ 


Figure 65 Forward Clutch Sprag Assembly 


Eq Assemble 


Figures 66, 67 and 68 
1. Forward clutch sprag assembly (642) into the 
outer race. 


 Tocorrectly install, the notches in the sprag 
cage must face upward as shown. 
2. One sprag retainer ring (643) onto the race and 
retainer assembly. 

@ The flange on the retainer ring must face 
away from the retainer. 

3. Race and retainer assembly into the sprag 
assembly. 

A. To assemble, hold the outer race in your 
left hand with your fingers supporting the 
sprag at the recessed side of the outer race. 

B. Insert the race and retainer assembly by 
pushing in and turning to the left. 

4. The remaining retainer ring onto the sprag 
assembly. 

Overrun clutch hub (639). 

Overrun clutch hub retaining snap ring (638) 

into the snap ring groove of the race and retainer 

assembly, 

7. Test the assembly for proper operation as shown 
(Figure 68). 


O Important 


© If the assembly operates backwards, you 
have installed the sprag backwards. 
Reassemble correctly. 


ae 
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‘A RECESSED FACE 
B NOTCHES POINT UPWARD AS SHOWN 
C LIPPED EDGE 

642 FORWARD SPRAG ASSEMBLY 


644 RACE, FORWARD CLUTCH (OUTER) endieeaiede 


Figure 66 Sprag Assembly Procedure 


644. 


‘A PUSH IN AND TURN COUNTERCLOCKWISE TO INSTALL 
641 RETAINER AND RACE ASSEMBLY, SPRAG 
642 FORWARD SPRAG ASSEMBLY 
643 RETAINER RINGS, SPRAG ASSEMBLY 


644 RACE, FORWARD CLUTCH (OUTER) RHO162-4L60-E 


Figure 67 Sprag Race and Retainer Assembly 
Procedure 


‘THE OVERRUN CLUTCH HUB MUST TURN 
CLOCKWISE, BUT NOT COUNTERCLOCKWISE 


639 HUB, OVERRUN CLUTCH 
644 RACE, FORWARD CLUTCH (OUTER) 


RHO163-4L80-E 


Figure 68 Sprag Operation Check 


EA] Assemble 


© Forward clutch sprag assembly into the input 
clutch housing. 
— Index the overrun clutch hub into the 
overrun clutch plates. 


tba Inspect 
Figures 69 and 70 
© Forward (649) and 3-4 clutch plates (654) for: 


- Composition plate damaged tangs, 
delamination, or wear. 
— Steel plate damaged tangs, wear, or heat 
damage. 
@ Forward (650) and 3-4 clutch backing plates 
(655) for: 
— Flatness. 
— Surface finish damage. 
— Burrs or nicks. 
Forward clutch apply plate (646) and spacer 
plate (647) for: 
— Flatness. 
— Surface finish damage. 
— Burrs or nicks. 


FORWARD CLUTCH PACK 


ALIGN WIDE NOTCHES: 
TO CASE LUGS 


3-4 CLUTCH PACK 


609 =~ 00 


LOCATE IN FIVE 
PLACES AROUND. 
CLUTCH PACK 


600" 


600 


600 SPRING ASM., 3-4 CLUTCH BOOST (5) 
RHONG4-AL60-E 


Figure 69 Forward and 3-4 Clutch Plates — Installed 
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800 SPRING ASM., 3-4 CLUTCH BOOST (5) 

6821 HOUSING AND SHAFT ASSEMBLY, INPUT 

846 PLATE, FORWARD CLUTCH (APPLY) 

648 PLATE, FORWARD CLUTCH (WAVED) 

649A PLATE ASSEMBLY, FORWARD CLUTCH (STEEL) 

498 PLATE, FORWARD CLUTCH (FIBER) 

850 PLATE, FORWARD CLUTCH BACKING (SEL.) 

851 RING, FORWARD CLUTCH BACKING PLATE RETAINER 

653 PLATE, 3RD AND 4TH CLUTCH APPLY (STEPPED) 

654A PLATE ASSEMBLY, 3RD AND 4TH CLUTCH (FIBER) 

654B PLATE, 3RD AND 4TH CLUTCH (STEEL) 

655 PLATE, 3RD AND 4TH CLUTCH BACKING (SEL.) 

656 RING, 3RD AND 4TH CLUTCH BACKING PLATE 
RETAINER 


HOI65-4L.60-£-81 


Figure 70 Input Housing with Forward and 3-4 Clutch 
Plates 


The 3-4 clutch apply plate (653) for: 
— Flatness. 

— Bent tangs. 

— Surface finish damage. 


Eq Assemble 


Figures 69 through 72 


i 


4 


5. 


Forward clutch apply plate (646) into the input 
clutch housing. 

@ Index as shown. 
Waved steel forward clutch plate (648) into the 
input clutch housing. 

@ Index as shown. 
The remaining forward clutch plates (649) into 
the input clutch housing. 

© Start with a steel plate and alternate with 

composition. 

Forward clutch selective backing plate (650). 
Forward clutch retaining ring (651). 


Forward Clutch Piston Travel Check 


Figure 72 


Measure 


With the overrun clutch and forward clutch fully 
assembled in the Input Housing, check the end 
clearance between the backing plate (650) and 
the retaining ring (651) with two feeler gages. 
Proper forward clutch backing plate travel 
should be 0.75 to 1.60 mm (0.030 to 0.063 
inch). 

Select the proper backing plate from the chart 
to obtain the correct clearance. 


FORWARD CLUTCH INFORMATION CHART 
‘QUANTITY REQUIRED 
PLATE TYPE | THICKNESS 
ALL MODELS 
430mm 
[APPLY PLATE me 1 
WAVED STEEL 179mm i 
CLUTCH PLATE (070% 
FLAT STEEL 223mm : 
CLUTCH PLATE (090) 
‘COMPOSITION 
FACED CLUTCH ed 5 
PLATES 
BACKING PLATE | SELECTIVE 1 
HOTS AL6OE 


Figure 71 Forward Clutch Plate Chart 
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FORWARD CLUTCH 3-4 CLUTCH 
BACKING PLATE SELECTION INFORMATION CHART 
ML MODELS QUANTITY REQUIRED 
fan ieee PLATE TYPE | THICKNESS 
BACKING PLATE TRAVEL = “75mm,” 1m ‘ALL MODELS, 
PLATE THICKNESS IDENTIFICATION ‘STEPPED 5.60mm 1 
|_——— APPLY PLATE (220, 
A 
‘FLAT STEEL 178mm 4 
2 CLUTCH PLATES (070%) 
FLAT STEEL 271mm 5 
c CLUTCH PLATE (107) 
D COMPOSITION 
FACED CLUTCH i 8 
PLATES M 
E 
BACKING PLATE | SELECTIVE 1 


+t SAME SPLINE CONFIGURATION AS APPLY PLATE 


HO168-4L60-€-91 


Figure 73 3-4 Clutch Plate Chart 


3-4 Clutch Piston Travel Check 


621 HOUSING AND SHAFT ASSEMBLY, INPUT Figure 74 
650 PLATE, FORWARD CLUTCH BACKING (SEL) 
851 RING, FORWARD CLUTCH BACKING PLATE RETAINER 


RHO167-4L60-E 


$$$ Check the end clearance between the backing 
Figure 72 Forward Clutch Backing Plate Travel plate (655) and the first composition plate with 

a feeler gage. 
@ Select the proper backing plate from the chart 


3-4 Clutch Assembly to obtain the correct clearance for model you 
Figures 73 and 77 are working on. 
EA Assemble Clutch Air Check 
1. The 3-4 clutch apply plate (653). Figure 75 
@ Index each leg into the apply ring legs. Air check the 3-4, forward and overrun clutches 
2. The 3-4 clutch plates (654). by applying air pressure at the feed holes in the turbine 
© Start with steel and alternate with shaft. (When the overrun clutch is checked, the air 
composition as shown in (Figure 77). will blow by the forward clutch piston lip seals and 
@ First steel plate has the same spline — ¢vii out the forward clutch feed hole in the turbine 


configuration as apply plate. 
The 3-4 boost springs (600). 
The 3-4 clutch backing plate (655) and retainer 
ring (656). 
© Chamfered side up. 


ey 
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3-4 BACKING PLATE SELECTION 
“BACKING 
PLATE 


Use Backing Plate 
Which Gives Correct Travel 


210mm - 90mm 
(.083" -.036") 4.196" -.187") 


1 CONVERTER RELEASE 4 3-4.CLUTCH 
2 OVERRUN CLUTCH 5 LUBE 
‘3 FORWARD CLUTCH 


RHOI70-4L60-E 


Figure 75 Turbine Shaft Fluid Passages 


3364181 


621 HOUSING AND SHAFT ASSEMBLY, INPUT = 619 
654 PLATE ASSEMBLY, 3RD AND 4TH CLUTCH 
655 PLATE, 3RD AND 4TH CLUTCH 

BACKING (SEL.) 


J36418-24 
a 


RHO169-4L60-E-R1 


621 
Figure 74 3-4 Backing Plate Selection Chart = 


Turbine Shaft Seals 


Figure 76 
Tools Required: 

J 36418-1 Seal Installer 
41 36418-2A Seal Sizer 21 HOUSING AND SHAFT ASSEMBLY, INPUT 


AHOW7T-AL60-E 
FA Assembte 


Fi 76 Turbine Shaft Oil Seal Ri 
1. Install four turbine shaft oil seal rings (619) aa ach ae 
using J-36418-1. 


PF] asinse 
© Adjust screw to obtain proper height. 


2. Use J 36418-2A to size the seals after 
installation. 
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630 


631 


621 


SPRING ASM., 3-4 CLUTCH BOOST (5) 

RING, OIL SEAL (SOLID) 

RETAINER AND CHECKBALL ASSEMBLY. 
HOUSING AND SHAFT ASSEMBLY, INPUT 
SEAL, O-RING INPUT TO FORWARD HSG. 
PISTON, 3RD AND 4TH CLUTCH 

‘SEAL, 3RD AND 4TH CL. (INNER AND OUTER) 
RING, 3RD AND 4TH CLUTCH (APPLY) 

‘SPRING ASSEMBLY, 3RD AND 4TH CLUTCH 
HOUSING, FORWARD CLUTCH 

SEAL, FORWARD CLUTCH (INNER AND OUTER) 
PISTON, FORWARD CLUTCH 

‘SEAL, OVERRUN CLUTCH (INNER AND OUTER) 
PISTON, OVERRUN CLUTCH 

‘SPRING ASSEMBLY, OVERRUN CLUTCH 

‘SNAP RING, OVERRUN CLUTCH SPRING RETAINER 
‘SEAL, INPUT HOUSING TO OUTPUT SHAFT 
BEARING ASSEMBLY, INPUT SUN GEAR 

SNAP RING, OVERRUN CL. HUB RETAINING 
HUB, OVERRUN CLUTCH 


6458 


646 


645A, 


648 = 6498. 


RETAINER AND RACE ASSEMBLY, SPRAG 
FORWARD SPRAG ASSEMBLY 

RETAINER RINGS, SPRAG ASSEMBLY 

RACE, FORWARD CLUTCH (OUTER) 

PLATE ASSEMBLY, OVERRUN CLUTCH (STEEL) 
PLATE, OVERRUN CLUTCH (FIBER) 

PLATE, FORWARD CLUTCH (APPLY) 

PLATE, FORWARD CLUTCH (WAVED) 

PLATE ASSEMBLY, FORWARD CLUTCH (STEEL! 
PLATE, FORWARD CLUTCH (FIBER) 

PLATE, FORWARD CLUTCH BACKING (SEL.) 

RING, FORWARD CLUTCH BACKING PLATE RETAINER 
PLATE, 3RD AND 4TH CLUTCH APPLY (STEPPED) 
PLATE ASSEMBLY, 3RD AND 4TH CLUTCH (FIBER) 
PLATE, 3RD AND 4TH CLUTCH (STEEL) 

PLATE, 3RD AND 4TH CLUTCH BACKING (SEL.) 

RING, 3RD AND 4TH CLUTCH BACKING PLATE 
RETAINER 


RHOT72-4L60--81 


Figure 77 Input Clutch Assembly 


Reverse Input Clutch Assembly 


Figures 78 through 83 
Tools Required: 
J 2327-1 Clutch Spring Compressor 
J 25018-A Clutch Spring Compressor 
Adaptor 


EB] Disassembie 


Figures 78 and 79 


I. Retaining ring (614) 
housing. 


from reverse input 


Backing plate (613). 
Clutch plates (612) and Belleville steel plate 
IL). 
Install J 23327-1 and J 25018-A. 
© Compress the spring assembly. 
Spring assembly retainer ring (610) and spring 
assembly (609). 
Reverse input clutch piston (607). 
@ Inner and outer lip seals (608). 
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ite 
NO. DESCRIPTION 


605 HOUSING AND DRUM ASSEMBLY, REVERSE INPUT 
CLUTCH 
607 PISTON ASM., REVERSE INPUT CLUTCH 
808 SEALS, REVERSE INPUT CLUTCH 
(INNER AND OUTER) 
609 SPRING ASM., REVERSE INPUT CLUTCH 
610 RING, REVERSE INPUT CLUTCH SPRING RETAINER 
611 PLATE, REVERSE INPUT CLUTCH (BELLEVILLE) 
612A PLATE ASM., REVERSE INPUT CLUTCH (STEEL) 
612B PLATE, REVERSE INPUT CLUTCH (FIBER) 
613 PLATE, REVERSE INPUT CLUTCH BACKING (SELECTIVE) 
614 RING, REVERSE INPUT CL. RETAINING 


605 HOUSING AND DRUM ASSEMBLY, 
REVERSE INPUT CLUTCH 


AHOI74-4L60-E 


Figure 79 Reverse Input Retainer Ring - Removal 


Figures 78 and 80 
© Backing plate (613) for: 
— Damage. 


— Distortion or flatness. 
— Burrs or surface finish damage. 
© Clutch Plates (612) for: 
— Composition plate 
delamination, or wear. 
— Steel plate tang damage, wear, or heat 
damage. 
Spring assembly (609) for distortion or damage. 
© Piston (607) for: 
~ Damage or porosity. 
— Ring groove damage. 
@ Housing and drum assembly (605) for: 
— Damaged or worn bushings (603 and 606). 
— Surface on the hub and outer housing. 
~ Leak at the weld. 


tang damage, 


A CHECK FOR DISHING AT THIS POINT 
605 HOUSING AND DRUM ASSEMBLY, 


REVERSE INPUT CLUTCH RHOVTEALEOE 


RHO173-4L60-E 


Figure 78 Reverse Input Clutch Assembly 


Figure 80 Check Reverse Input Housing For Dishing 
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Eq Assemble 


Figures 78, 79, 81, 82 and 83 


md 


Inner and outer seals (608) on the piston. 
© Lips must face away from the hub as 
shown. 
@ Lubricate with transmission fluid. 
Piston (607) into the housing and drum 
assembly. 
© Use an 8 mm feeler gage to position the lip 
seals. 
@ Use care not to damage the seals. 
Spring assembly (609). 
© Large opening in the assembly goes 
towards the piston. 
Install J 23327-1 and J 25018-A. 
‘A. Compress the spring assembly. 
B. Install the retainer ring (610). 
Belleville steel clutch plate (611). 
Clutch plates (612). (4 steel and 4 composition 
plates required). 
@ Start with a steel and alternate with 
composition. 


CHECK FOR 
(.040"..075") 

BACKING PLATE 
TRAVEL 


RHOT76-AL60-E 


Figure 81 Reverse Input Backing Plate Selection 


2 


8. 


Backing plate (613). 
© Chamfered side up 
Retaining ring (614). 


Reverse Input Clutch Backing Plate Selection 
Figures 81, 82 and 83 


Measure 


With the reverse input clutch fully assembled, 
apply an evenly distributed load to the clutch 
pack in the direction shown in Figure 81. 
Medium pressure (approximately 89 N or 20 
Ibs.) on the backing plate applied by hand on 
five evenly distributed points will obtain the 
backing plate travel for measurement. 


NOTICE: Excessive pressure will distort the 
Belleville plate resulting in an inaccurate 
measurement. 


Using a feeler gage, measure between the snap 
ring and the backing plate. Backing plate travel 
ould be 1.02 to 1.94 mm (0.040 to 0.076 
inch). 

Select the proper backing plate to obtain the 
specified travel. 


REVERSE INPUT CLUTCH 


NO. THICKNESS 


BELLEVILLE PLATE 1 


2.311mm (.091") 
2.210mm {.087") 


FLAT STEEL 
CLUTCH PLATE 


2.045mm (0.81") 
1.892mm (0.75") 


‘COMPOSITION FACED. 
CLUTCH PLATE 


BACKING PLATE 1 


1.880mm (,074") 
1.730mm (.068") 


SELECTIVE 


RHO177-4L60-€ 
J 


Figure 82 Reverse Input Clutch Plate Chart 


REVERSE INPUT CLUTCH 
BACKING PLATE SELECTION 


‘ALL MODELS: 


BACKING PLATE TRAVEL = Hoot .osemne 


(0.40" - 076") 

PLATE THICKNESS IDENTIFICATION 
7.249mm - 7.409mm A 

(.285" - 292") 
6.878mm - 6519mm ‘ 

E 257") 
6.947mm - 6.787mm 7 

(.234" - 228") 

HO178-4L60-E 


Figure 83 Reverse Input Backing Plate Selection Chart 
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605 607,611. GT2A«G 128 


605 HOUSING AND DRUM ASSEMBLY, REVERSE INPUT 
CLUTCH 
607 PISTON ASM., REVERSE INPUT CLUTCH 
609 SPRING ASM., REVERSE INPUT CLUTCH 
610 RING, REVERSE INPUT CLUTCH SPRING RETAINER 
611. PLATE, REVERSE INPUT CLUTCH (BELLEVILLE) 
612A PLATE ASM., REVERSE INPUT CLUTCH (FIBER) 
6128 PLATE, REVERSE INPUT CLUTCH (STEEL) 
613 PLATE, REVERSE INPUT CLUTCH BACKING (SELECTIVE) 
614 RING, REVERSE INPUT CL. RETAINING. 
RHO179-4L60-E 


CORRECTLY 
INSTALLED 


615 BEARING ASSEMBLY, STATOR SHAFT / 
SELECTIVE WASHER 

616 WASHER, THRUST (SELECTIVE) 

621 HOUSING AND SHAFT ASSEMBLY, INPUT 


FHO180-4.60- 


Figure 84 Reverse Input Clutch 


Reverse Input and Input Clutches 
Figures 85, 86 and 87 


EA Assemble 


Figures 85 and 86 
1, Selective thrust washer (616) onto the input 
housing. 
2. Bearing assembly (615). 
@ Inside (black race) goes toward the oil 
pump. 
3. Reverse input clutch assembly (605) onto the 
input clutch assembly. 
@ Index the reverse input clutch plates with 
the input clutch hub. 
@ Make certain all clutch plates are fully 
engaged. 


Figure 85 Thrust Bearing and Selective Washer 
Location 


e-- 


605 HOUSING AND DRUM ASSEMBLY, REVERSE 
INPUT CLUTCH 

615 BEARING ASSEMBLY, STATOR SHAFT / 
SELECTIVE WASHER 

616 WASHER, THRUST (SELECTIVE) 


621 HOUSING AND SHAFT ASSEMBLY, INPUT 
RHO147-4L60-E 


Figure 86 Reverse Input and Input Clutches 
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Assemble 
Figure 87 
© Reverse input and input clutch assembly into 
the transmission case. 
A. Index the 3-4 clutch plates with the input 
internal gear. 
B. Make sure all clutch plates are fully 
engaged. 
C. When properly assembled, the reverse input 
clutch housing will be located just below 
the case oil pump face. 


‘A BAND ANCHOR PIN LOCATION 
8 CASE, TRANSMISSION 
41 PIN, BAND ANCHOR 
605 HOUSING AND DRUM ASSEMBLY, REVERSE 
INPUT CLUTCH 
621 HOUSING AND SHAFT ASSEMBLY, INPUT 


RHO181-4L60-€ 


Figure 87 Installing Input Clutch 


2-4 Band Assembly 
Figures 87 and 88 
tial Inspect 
@ 2-4 band assembly (602) for damage or wear. 
EA Assemble 
Figures 87 and 88 


1. Align the band anchor pin end with the case 
pin hole, 
2. Band anchor pin (41) into the case. 
© Index the pin into the 2-4 band. 


8 CASE, TRANSMISSION 
602 BAND ASSEMBLY, 2-4 
605 HOUSING AND DRUM ASSEMBLY, REVERSE 


INPUT CLUTCH fGuaaieee 


Figure 88 2-4 Band Assembly - Installed 


Oil Pump Assembly 
Figures 89 and 91 


Remove or Disconnect 
1. Thrust washer (601). 
2. Pump cover to case gasket (6). 
3. Pump to case oil seal (5). 
4. Pump cover bolts (233). 
5, Pump cover (215) from pump body (200). 


Oil Pump Body 
Figure 91 
[&] Disassemble 
1. Pump slide springs (206 and 207). 


CAUTION: Springs are under very high 
Pressure. Place covering over spring to 
prevent possible injury. 

‘A. Compress with needle nose pliers. 

B. Pull straight out. 


‘4 PUMP ASSEMBLY, OIL. 
601 WASHER, THRUST 


(PUMP TO DRUM) a— wi 
Ds 
a 


“ge sy 


RHO189-4L60-E 


Figure 89 Oil Pump Thrust Washer Location 
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2. From the pump pocket: 
© Pump guide rings (210) 
Pump vanes (213) 
Pump rotor (212) 
Pump guide (211) 
Slide (209) 
Slide seal (201) 
Seal support (208) 
Pivot slide pin (205) and spring (204) 


Slide seal ring (201) and slide back up seal 
(202 


3. Retainer (94), oil seal assembly (2). 
© Pry out with a screwdriver. 


eoecceccoe 


Oil Pump Cover 


Figures 90, 91 and 94 
Tool Required: 
One inch micrometer 


| Disassemble 
Figures 91 and 94 


1. Converter clutch apply valve train. 

‘A. Compress converter clutch stop valve (223) 
with a screwdriver. 

B. Remove retaining ring (222). 

C. Slowly release the spring tension. 

D. Stop valve (223), converter clutch apply 
valve (224) and two converter clutch valve 
springs. 

2. Pressure relief ball (228). 

© Ball is under strong spring pressure. 

@ Cover the ball with a cloth when removed. 
3. Pressure regulator assembly (216-221). 

Follow the same procedure used to remove 
the converter clutch valve. 


thal Inspect 
Figure 91 
@ Pressure regulator valve assembly (216-221) and 
converter clutch apply valve assembly (222- 
226) for: 
Chips, burrs, distortion, plugged oil passage 
and free movement in bore. 
— Remove burrs with lapping compound. 


@ Pressure relief assembly (227-229) for damage 
or distortion. 


© Pump cover (215) and pump body (200) for: 
— Wor or damaged bushings (see Bushing 
Replacement Procedure), 


— Foreign material or debris. 
— Porosity. 
— Scored or irregular mating faces. 
— Cross channel leaks. 
— Ring groove damage. 
Rotor (212) and slide (203) for cracks. 
© Oil seal assembly for damage or wear. 


Clean 
Wash and air dry all parts. 


Important 


@ Do not wipe dry with a cloth. 


OIL PUMP ROTOR SELECTION CHART 


THICKNESS (mm) THICKNESS (in.) 
17.948 - 17.961 (0.7066 - 0.7071 
17.961 - 17.974 0.7071 - 0.7076 
17.974 - 17.987 0.7076 - 0.7081 


17.987 - 18.000 0.7081 - 0. 
18.000 - 18.013 0.7086 - 0. 


OIL PUMP SLIDE SELECTION CHART 


THICKNESS (mm) THICKNESS (in.) 


17.948 - 17.961 0.7068 - 0.7071 
17.961 - 17.974 0.7071 - 0.7076 
17.974 - 17.987 0.7076 - 0.7081 
17.987 - 18.000 0.7081 - 0.7088 
18.000 - 18.013 0.7086 - 0.7091 


203 SLIDE, PUMP. 
212 ROTOR, Oi PUMP 


anoree-atsoe | 


Figure 90 Oil Pump Rotor and Slide Selection 
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NO. DESCRIPTION 


200 BODY, PUMP 

201 RING, OIL SEAL (SLIDE TO WEAR PLATE} 

202. SEAL, O-RING (SLIDE SEAL BACK-UP) 

203: SLIDE, PUMP 

204 SPRING, PIVOT PIN 

205 PIN, PIVOT SLIDE 

206 SPRING, PUMP SLIDE (OUTER) 

207 SPRING, PUMP SLIDE (INNER) 

208 SUPPORT, PUMP SLIDE SEAL 

209 SEAL, PUMP SLIDE 

210 RING, PUMP VANE 

211 GUIDE, ROTOR 

212 ROTOR, OIL PUMP 

213 VANE, PUMP 

214 SHAFT, STATOR 

215 COVER, PUMP 

216 VALVE, PRESSURE REGULATOR 

217 SPRING, PRESSURE REGULATOR VALVE 

218 SPRING, PRESSURE REGULATOR ISOLATOR 

219 VALVE, REVERSE BOOST 

220 SLEEVE, REVERSE BOOST VALVE 

221 RING, OIL PUMP REVERSE BOOST VALVE 
RETAINING 

222. RING, OIL PUMP CONVERTER CLUTCH VALVE 
RETAINING 

223. VALVE, STOP 

224 VALVE, CONVERTER CLUTCH 

225 SPRING, CONVERTER CLUTCH VALVE (INNER) 

226 SPRING, CONVERTER CLUTCH VALVE (OUTER) 

227 RIVET, PRESSURE RELIEF BOLT 

228 BALL, PRESSURE RELIEF 

229 SPRING PRESSURE RELIEF 

230 RING, OIL SEAL (STATOR SHAFT) 

231, SEAL, OIL PUMP COVER SCREEN 

232 SCREEN, OIL PUMP COVER 

233 BOLT, M8 X 1.25 X 40 (COVER TO BODY) 

234 BUSHING, STATOR SHAFT (FRONT) 

235 PLUG, OIL PUMP COVER (FWD CLUTCH FEED) 

236 PLUG, OIL PUMP COVER 

237 RETAINER AND BALL ASSEMBLY, CHECK VALVE 

238 ORIFICE, CONVERTER CLUTCH SIGNAL 
(CUP PLUG) 

239 ORIFICE, OIL COOLER (CUP PLUG) 

240 PLUG, CUP ORIFICE 

241 BUSHING, STATOR SHAFT (REAR) 

242 BUSHING, PUMP BODY 

243 SEAL ASSEMBLY, OIL 

244 RETAINER, FRONT HELIX 


RHOTES-4L60-E 


Figure 91 Oil Pump Assembly 
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Measure 
Figure 90 


© Oil pump rotor (212) thickness. 
Oil pump slide (203) thickness. 


° 
LZ important 
e 


Measurement of rotor/slide must be made on 
undamaged surfaces. Select similar size 
replacements. Lightly hone both sides of 
replacement rotor or slide to remove any nicks 
or burrs. 


Oil Pump Body 


Figures 91, 92 and $3 
Tool Required: 
J 25016 Seal Installer 


EA Assemble 
1 


O-ring seal (202) and oil seal ring (201) into 
the groove on the back side of the slide. 
e@ Retain with Transjel™ J 36850 or 
equivalent. 
2. Pivot pin spring (204) and pivot pin (205) into 
the pump body. 
3. Slide (203). 
@ Index the notch in the slide with the pivot 
pin. 
@ The oil seal ring must face downward into 
the pump pocket. 
4. Slide seal (209) and support (208). 
5. Vane guide ring (210). 
6. Rotor guide (211) onto the rotor. 
e@ Retain with Transjel™ J 36850 or 
equivalent. 
7. Rotor (212). 
@ With guide toward the pump pocket. 


RHOTE6-«L60€ 


Figure 92 HYDRA-MATIC 4L60-E - Oil Pump Seal 


8. Vanes (213). 

9. Vane guide ring (210). 

10. Pump slide spring (206 and 207). 

11. Oil seal assembly (2), retainer (94), 
© Use J 25016. 


201 RING, OIL SEAL (SLIDE TO WEAR PLATE) 
202 SEAL, O-RING (SLIDE SEAL BACK-UP) 
204 SPRING, PIVOT PIN 

205 PIN, PIVOT SLIDE 

208 SUPPORT, PUMP SLIDE SEAL 

209 SEAL, PUMP SLIDE 


0187 4.60 € 
Figure 93 Slide Back Up and Slide Seal 

Oil Pump Cover 

Figure 91 


Assemble 


Pressure relief ball (228), spring (229) and rivet 
(227), 

2. Inner (225) and outer (226) converter clutch 
valve springs into the converter clutch valve 
bore. 

Converter clutch valve (224). 

Stop valve (223). 

Retaining ring (222). 

Pressure regulator valve (216) into the pressure 
regulator bore. 

Pressure regulator valve spring (217). 


Pee 


= 
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8. Reverse boost valve (219) into the reverse boost 
valve sleeve. 
@ Small end of the valve first 
e@ Retain with Transjel™ J 36850 or 
equivalent. 216 
9. Reverse boost valve sleeve (220) into the 
pressure regulator bore. 
10. Retainer ring (221). 


Oil Pump Cover and Body 


Figures 91 and 95 through 98 
Tools Required: 


J 21368 Oil Pump Body and Cover 
Alignment Band 


J 25025-1 Alignment Pins 


Fi] Assemble 
Figures 91, 95, 96 and 97 
1. Oil pump cover (215) onto oil pump body. 
@ Stator shaft through a bench hole 
2. Pump cover bolts (233). 
‘© Leave finger tight. 
3. Align pump cover and pump body with J 21368. 


@ Place a screwdriver through a bolt hole 
and into a hole in the bench. 


)_—-228 


a 
o- 


Tighten 


@ Attaching bolts to 24 Nem (18 Ib. ft.). 


@ Retain with Transjel™ J 36850 or 
equivalent. 


4. Install two oil seal rings (233) using J38735-3 
and J 39855-1. 


Ay Adiust 


@ Adjust screw to obtain proper height. 
5. Use J 39855-2 to size seals after installation. 


© 


216 VALVE, PRESSURE REGULATOR 

217 SPRING, PRESSURE REGULATOR VALVE 

218 SPRING, PRESSURE REGULATOR ISOLATOR, 

219 VALVE, REVERSE BOOST 

220 SLEEVE, REVERSE BOOST VALVE 

221 RING, OIL PUMP REVERSE BOOST VALVE 
RETAINING 

222 RING, OIL PUMP CONVERTER CLUTCH VALVE RETAINING| 

223 VALVE, STOP. 

224 VALVE, CONVERTER CLUTCH 

225 SPRING, CONVERTER CLUTCH VALVE (INNER) 

226 SPRING, CONVERTER CLUTCH VALVE (OUTER) 


RHO186-4L60. 


Figure 94 Pressure Regulator and Converter Clutch 
Apply Valve Trains 
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HO189-4160-€ 


Figure 95 Oil Pump Alignment Band 


7 
ees J 39855-2 


4 PUMP ASSEMBLY, OIL 


230 RING, OIL SEAL (STATOR SHAFT) 0297-460. 


Figure 96 Install and Size Oil Seal Rings 


Be install or Connect 
Figure 98 
1. Thrust washer (601). 
2. J 25025-1 into the case as shown. 
3. Oil pump assembly into the case. 
© Align all holes properly. 
4, Bolts and O-rings (2 and 3). 


Tighten 
Bolts to 24 Nem (18 Ib. ft.). 


‘4 PUMP ASSEMBLY, OIL. 
601 WASHER, THRUST (PUMP TO DRUM) 


RHO183-41.60-E 


Figure 97 Oil Pump Thrust Washer 


Important 


Rotate the transmission to a horizontal position. 
If the transmission is assembled properly the 
turbine shaft should turn by hand. If not identify 
and correct the misassembly now. 


‘A AUGNMENT PINS 
4 PUMP ASSEMBLY, OIL 


=" RHOI91-«L60-€ 


Figure 98 Oil Pump and Case 


Transmission End Play Check 


Figures 99 through 103 and 106, 107 and 108 
Tools Required: 

J 24773-A End Play Checking Fixture 
125022 End Play Checking Fixture Adaptor 
(245 mm) 
134725 End Play Checking Fixture Adaptor 
(298 mm) 
J.25025-7A Post or 278 mm (11 inch) Bolt 
and Nut 
Dial indicator 


[] Measure 


Figures 99 through 102 


1. Remove an oil pump to case bolt and install a 
278 mm (11 inch) bolt and lock nut or J 25025- 
7A. 


2. Install J 25022-A or J 34725 as shown. 
3. Install J 24773-A as shown. 
4. Install a dial indicator. 

@ Set to zero. 
Pull up on J 24773-A. 

e End play should be 0.13 to 0.92 mm (0.005 

to 0.036 inch). 

The selective washer which controls end play is 
located between the input housing and the thrust 
bearing on the oil pump hub. If more or less end play 
is required, select the proper washer from the chart 
and install. If dial indicator shows no end play, the 
selective washer and thrust bearing have been 
misassembled. 
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TRANSMISSION END PLAY 
WASHER SELECTION CHART 


WASHER THICKNESS, ry 
1.87 - 1.97 mm (.074" - 078) 67 
2.04. 2.14 mm (.080" - 084") 68 
2.21-231 mm (.087" - 091") 6 
2.38-2.48 mm 4.094" - 098) 70 
2.55 - 2.65 mm 4.100" - 104") n 
2.72-2.82 mm (107" = 111") 72 
2.89-2.99 mm (193" = 1784) 73 
3.06 - 3.16 mm (120° - .124") 74 


RHO192-4L60-E 


Figure 101 End Play Chart 


‘A 298mm TURBINE SHAFT CORRECTLY 


B 245mm TURBINE SHAFT INSTALLED —2 
6 


RHO114-4L60-E 


Figure 99 End Play Tool 


‘A DIAL INDICATOR 
B 278mm (11°) BOLT 
¢ LOCK NUT 


615 BEARING ASSEMBLY, STATOR SHAFT / 
SELECTIVE WASHER 

616 WASHER, THRUST (SELECTIVE) 

621 HOUSING AND SHAFT ASSEMBLY, INPUT 


RHO115-4L60-E RHO180-4L60-E 


Figure 100 J 25022-A Installed Figure 102 Selective Washer and Thrust Bearing 
Properly Installed 
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Figures 105, 106 and 107 
@ = The 1-2 accumulator cover and pin assembly 
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FW Assemble [FA inspect 
Figure 103 
© O-ring seal (618) into the groove in the end of 
the turbine shaft. 


LE important 


@ There should be clearance between the reverse 
input clutch and the reaction sun gear shell. 
This clearance can be observed at the point 
shown in Figure 105. Do not try to shim the 
internal parts because of this clearance (Figure 


USED WITH 
245mm CONVERTER 


USED WITH 
298mm CONVERTER 


‘A SHAFT, TURBINE 
618 SEAL, O-RING (TURBINE SHAFT/ SELECTIVE WASHER) 
621 HOUSING AND SHAFT ASSEMBLY, INPUT 
RHO152-4L60-E 


=, 


2 i: (Pe 
GK AN Ny | 


©; 


y 


A AS INSTALLED THESE TWO PARTS HAVE A NORMAL 
END CLEARANCE OF APPROX, 3.8mm (.150") 
8 CASE TRANSMISSION 
605 HOUSING AND DRUM ASSEMBLY, REVERSE INPUT 


UTCH 
670 SHELL, REACTION SUN RHO193-4L60-€ 


Figure 104 Clearance Between Reverse Input Clutch 
and Sun Gear Shell 


(37) for: 
— Porosity or damage. 
= Scored piston wall. 
— Plugged oil passage. 
e@ 1-2 accumulator piston (56) and the 3-4 
accumulator piston (44) for: 
— Porosity. 
— Ring groove damage. 
— Pin hole damage. 


@ 1-2 accumulator spring (54) and 3-4 
accumulator spring (46) for distortion or 
damage. 

© Spacer plate (48) and gaskets (47 and 52) for 
damage. 


© Checkballs (61) for damage. 
@ Manual detent spring (63) for damage. 
© Oil filter (72) for: 

= Cut or damaged filter seal (71). 

— Cracks in the neck or body. 

— Casting flash in the neck. 
© Solenoid assembly (66) for: 

~ Damage. 

= Cut or pinched wires. 

— Damaged connectors. 

— Cut or damaged O-ring (65). 
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46 SPRING, 3-4 ACCUMULATOR 

47 GASKET, SPACER PLATE TO CASE 
PLATE, VALVE BODY SPACER 

GASKET, SPACER PLATE TO VALVE BODY 
PLATE, SPACER PLATE SUPPORT 
‘SPRING, 1-2 ACCUMULATOR 

COVER AND PIN ASSEMBLY, 1-2 ACCUMULATOR 
BOLT, ACCUMULATOR COVER 
BOLT, ACCUMULATOR COVER 
7 BOLT, SPACER PLATE SUPPORT 


BSI2888 


1999 1-2 accUMULATOR | 34 ACCUMULATOR 
MoDeLs SPRING COLOR | SPRING COLOR 
(ORANGE, LT. GREEN, 
ccHo, c40,Kco | ORANGE: LT. GRE! wioLeT 
‘CAD, CBD, KAD, | ORANGE, LT. GREEN, 
MUD, MIND WHITE OR PLAIN DE SReeN 
(ORANGE, LT. GREEN, 
ceo, crb, Keo | ORANGE. \T. GREE RED 
SHO, TLD DK. GREEN UT. BLUE 
CKO, CLD, KDD, | ORANGE, LT. GREEN, 
MOD, MSD, TAD, TBD | WHITE OR PLAIN wELOw 
AMOI94-4L60€ 


RHO239-4L60-E 
—I 


Figure 105 Accumulator Assembly, Spacer Plate 
and Gaskets 


Valve Body and Associated Parts 


Figures 105 and 107 
Tool Required: 
1 25025-5 Guide Pins 


NOTICE: The use of a honing stone, fine 
sandpaper or crocus cloth is not recommended 
for servicing stuck valves. All valve lands have 
sharply machined corners that are necessary for 
“cleaning” the bore. If these corners are rounded, 
foreign material could wedge between the valve 


and bore causing the valve to stick. 


If it is found necessary to clean a valve, “micro 
fine” lapping compound 900 grit or finer should 


be used. 


Too much “lapping” of a valve will cause 
excessive clearances and increase the chance of a 


valve not operating. 


Figure 106 1-2 and 3-4 Accumulator Spring Chart 


| 


2. 


Install or Connect 


The wiring harness pass-thru connector into the 

case. 

The 3-4 accumulator pin (43) into the case. 

The 3-4 accumulator piston seal (45) onto the 

3-4 accumulator piston. 

The 3-4 accumulator piston (44) onto the pin. 
@ The end with three legs must face the valve 

body. 
The 3-4 accumulator piston spring (46). 


Install or Connect 


Torque converter clutch oil screen (92). 
Checkball (91) into case as shown. 
e@ Retain with Transjel™ J 36850 or 
equivalent. 
J 25025-5 into the case. 
Screens onto spacer plate as shown. 
Spacer plate to case gasket (47) and spacer plate 
i ee body gasket (52) onto the spacer plate 
@ Gasket (47) identified by a “C”. 
Gasket (52) identified by a “V”. 
@ Retain with Transjel™ J 36850 or 
equivalent. 
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6. Spacer plate and gaskets onto the case. 


Important 


@ Be careful not to damage screens when 


installing the spacer plate and gaskets. 


7. Spacer plate support (53) and bolts (77). 


Tighten 


© Bolts to 11 Nem (8 Ib. ft.) 
Control Valve Body 
Clean 


© Control valve assembly thoroughly in clean 


solvent. 


A. Move the valves with a pick or small 
screwdriver to dislodge any dirt or debris 


that may have accumulated. 
B. Air dry 


[E] Remove or Disconnect 


ia Important 


© Some valves are under pressure - cover the 
bores while removing roll pins and retainer 


clips. 


© Valves, springs and bushings must be laid 
out on a clean surface in the exact sequence 


they are removed. 


1. Pressure control solenoid retainer bolt (364) 


retainer (378) and solenoid. 


2. Bore plug retainer clip (395), bore plug (376) 


and valve train (374 and 375). 


3. 2-3 shift solenoid retainer (379), solenoid (367) 


and valve train (368 and 369). 


4, 1-2 shift solenoid retainer (379), solenoid (367) 


and valve train (365 and 366). 


5. Accumulator valve train retainer pin (360), bore 


plug (373) and valve train (370 and 371). 


6. Forward accumulator cover bolts (364) and 


cover (363). 


7. Forward accumulator spring (356), piston (354) 


and pin (355). 


8. Lo overrun valve spring (362) and valve (361). 
9. Retainer pin (360), bore plug (359) and forward 


abuse valve train (357 and 358). 
10. Manual valve (340). 


11, 3-2 control solenoid retainer clip (379) and 


solenoid (394). 


Bore plug retainer (395), bore plug (381) and 
3-2 control valve train (391 - 393). 

3-2 downshift bore plug retainer (395), bore 
plug (381) and valve train (389 ~ 390). 
Reverse abuse bore plug retainer pin (360), bore 
plug (359) and valve train (387 - 388). 

3-4 shift valve bore plug retainer (395), bore 
plug (381) and valve train (385 — 386). 

3-4 relay bore plug retainer (395), bore plug 
(381) and valve train (382 - 384) 

Torque converter clutch signal valve bore plug 
retainer (395), bore plug (381) and valve (380). 


Clean 
All valves, springs, bushings and control valve 
body in clean solvent. 

Dry using compressed air 


Inspect 
All valves and bushings for: 
= Porosity 
= Scoring 
— Nicks 
- Scratches 
Springs for damaged or distorted coils. 
Valve body casting for: 
— Porosity 
— Cracks 
— Interconnected oil passages 
— Damaged machined surfaces 


Assemble 


Control valve assembly (350) exactly as shown. 
~— Notice the position of the valve lands and 
bushing passages. 


- Position the pressure control solenoid so 
the connector tabs face outward. 


Install or Connect 


Checkballs into the valve body assembly (350). 
e@ Retain with Transjel™ J 36850 or 
equivalent. 
Valve body assembly (350). 
© Connect the manual valve link (89) to the 
inside detent lever (88). 


© Be careful not to damage screens when 
installing the valve body assembly. 
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3. 


4. 


Wiring hamess (66), manual spring assembly 
(63), pressure switch assembly (69), dipstick 


stop bracket (93) and all remaining valve body 
bolts. 


NOTICE: Torque valve body bolts in a spiral 
pattern starting from the center. If bolts are torqued 
at random, valve bores may be distorted and 
inhibit valve operation. 


TCC solenoid (66) and bolts (68). 


Al Tighten 


@ Bolts to 11 Nem (8 Ib. ft.) 


eq] instalt or Connect 


Wiring harness connections to electrical 
components. 


To correctly hook up the wires, see the wiring 


diagram in the HYDRA-MATIC 4L60-E Diagnosis 
Section. 


The pressure control solenoid (377) has two 


different colored connectors. The black connector 
should be installed on the tab farthest from the valve 


body. 


Be instait or Connect 


1. 


Parking bracket (86). 
[Ay Tishten 
@ Bolts to 31 Nem (23 Ib. ft.) 


The 1-2 accumulator piston seal (55) onto the 
1-2 accumulator piston (56). 
The 1-2 accumulator piston (56) into the 1-2 
accumulator cover and pin assembly (57). 

The three legs on the piston must face 

toward the case when installed. 

The 1-2 accumulator spring (54) onto the piston 
(56). 
The 1-2 accumulator cover and pin assembly 
(57) onto the case. 


Tighten 
@ Torque to 11 Nem (8 Ib. ft.) 


38.4#10) 


38 PLUG, TRANSMISSION CASE (ACCUM. BLEED) 
40 RETAINER AND BALL ASSEMBLY, 3RD ACCUM. 
91 NO. 1 CHECKBALL 

92 SCREEN, TCC 


RHOT13-4L.60-€ 


Figure 107 Case Checkballs and Oil Screens — Location 


49 SHIFT SOLENOIDS SCREEN 
50 PRESSURE CONTROL SOLENOID SCREEN 


pbo234-aL60-€ | 
Figure 108 Filter Screen — Locations 
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HOSS. 4.90. 


Figure 109 Control Valve Assembly 
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VALVE, MANUAL 
VALVE ASSEMBLY, CONTROL BODY 
SEAL, FORWARD ACCUMULATOR OIL. 
PISTON, FORWARD ACCUMULATOR: 
PIN, FORWARD ACCUMULATOR 
SPRING, FORWARD ACCUMULATOR 
VALVE, FORWARD ABUSE 
‘SPRING, FORWARD ABUSE VALVE 
PLUG, BORE 
PIN, COILED SPRING 
VALVE, LOW OVERRUN 
‘SPRING, LOW OVERRUN VALVE 
COVER, FORWARD ACCUMULATOR 
BOLT, FORWARD ACCUMULATOR COVER 
SPRING, 1-2 SHIFT VALVE 
VALVE, 1-2 SHIFT 

1A 1-2 SHIFT SOLENOID (A) 

B 2-3 SHIFT SOLENOID (8) 
VALVE, 2-3 SHIFT 
VALVE, 2-3 SHUTTLE 
SPRING, 1-2 ACCUMULATOR VALVE 
VALVE, 1-2 ACCUMULATOR 
SLEEVE, 1-2 ACCUMULATOR VALVE 
PLUG, BORE 
VALVE, ACTUATOR FEED LIMIT 
SPRING, ACTUATOR FEED LIMIT VALVE 
PLUG, BORE 
PRESSURE CONTROL SOLENOID 
RETAINER, PRESSURE CONTROL SOLENOID 
RETAINER, SOLENOID 
VALVE, CONVERTER CLUTCH SIGNAL, 
PLUG, BORE 
‘SPRING, 4-3 SEQUENCE VALVE 
VALVE, 4-3 SEQUENCE 
VALVE, 3-4 RELAY 
VALVE, 3-4 SHIFT 
SPRING, 3-4 SHIFT VALVE 
VALVE, REVERSE ABUSE 
SPRING, REVERSE ABUSE VALVE 
VALVE, 3-2 DOWNSHIFT. 
SPRING, 3-2 DOWNSHIFT VALVE 
VALVE, 3-2 CONTROL 
SPRING, 3-2 CONTROL VALVE 
SPRING, BORE PLUG 
3-2 CONTROL SOLENOID 
RETAINER, BORE PLUG. 


RHO196-4L60-€ 
J 


Figure 110 Control Valve Assembly ~ Legend 
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2. 3RD ACCUMULATOR 
3. REVERSE INPUT 

4 3-4 CLUTCH EXHAUST 

5 OVERRUN CLUTCH FEED 

6 OVERRUN CLUTCH CONTROL 
8 1-2 UPSHIFT 

12 FORWARD CLUTCH ACCUM. 


63 SPRING ASSEMBLY, MANUAL DETENT 
88 LEVER, INSIDE DETENT 

89 LINK, MANUAL VALVE 

340 VALVE, MANUAL 


RHO110-4L60-E 


RHOTI2-<L60-E 


Figure 111 Valve Body Checkball Locations 


Figure 112 Manual Valve Link 


A M6 X 1.0 X 65.0 
B M6X10X 54.4 
C MBX 10X 47.5 


D M6Xx 10x 18.0 
E M6X10X 35.0 
F MBX 1.26 X 20.0 


G@ MBX 10x 120 


RHO197-4L60-E-R1 


Figure 113 Valve Body Bolt Locations 
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66 SOLENOID ASSEMBLY, WIRING HARNESS 


RHO196-4L60-€-R1 


Figure 114 Outside Electrical Connector 


Be] install or Connect 
Figure 115 
1. Filter seal (71) onto the oil filter. 


e Lubricate with Transjel™ J 36850 or 
equivalent. 


Oil filter (72). 
Oil pan gasket (73). 
Chip magnet (74) onto oil pan (75). 
Oil pan (75) and bolts (76). 
[a] tohen 

@ Torque to 12 Nem (9 Ib. ft.) 


a ata 


8 CASE, TRANSMISSION 
71 SEAL, FILTER 

72 FILTER ASSEMBLY, TRANSMISSION OIL, 
73 GASKET, TRANSMISSION OIL PAN 

75 PAN, TRANSMISSION OIL 

76 SCREW, TRANSMISSION OIL PAN 


HO107-«L60-€ 


Figure 115 Case, Pan and Filter Assembly 


2-4 Servo Assembly 
Figures 116 through 120 
Tools Required: 

333037 Band Apply Pin Tool 
Vernier calipers 
Scale 
J 22269-01 Piston Compressor 
J 29714 Servo Cover Compressor 


Figure 116 

1. Install J 33037 as shown with apply pin (13). 

2. Install servo cover retaining ring (29) to secure 
tool. 

3. Apply 11 Nem (98 Ib. in.) torque. 

4. If white line “A” appears in the gage slot “B”, 
pin length is correct. 

5. Use pin selection chart to determine the correct 
pin length if new pin is needed. 
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[P| inspect Measure 
© Pistons for: Figure 117 
~ Porosity or damage. 1. Measure piston (17) dimension *A. 
— Ring groove damage. 2. Measure housing (20) dimension **B. 


3. Check model application. 


2ND APPLY PISTON AND HOUSING APPLICATION 
PISTON | HOUSING 


MODEL DIMENSION | DIMENSION 
A oy 
CHD, CD, CKD, CLO, 44.6¢mm | 45.54mm. 
KCD, KOD (1.78") (179") 


CAD, CBD, CCD, CFD, KAD, KBD, 
MJD, MDD, MIND, MSD, SHD, bell 
‘TAM, TBM, TLD 


‘J 33037 
‘AWHITE LINE 
BGAGE SLOT 


PIN IS PRESET AT FACTORY AND MUST NOT 8E 
READJUSTED 


2-4 SERVO PIN SELECTION 


PIN LENGTH PIN LD. 


65.82-66.12 2.59-2.60 1. GROOVE 

67.23-67.53 2.65-2.68 2 GROOVES 

68.64.68.98 270-271 NO GROOVE 
RHO102-4L60-E 


Figure 116 Servo Pin Length 


© Cover (28) for porosity or damage. 
e@ Seals for: 

— Nicks or cuts. 

- Freeness in the seal groove. 
= Springs for distortion. 


i w burrs. 17 PISTON, 2ND APPLY 
S: Pin foc wear oe 20 HOUSING, SERVO PISTON (INNER) pve ioaauaes: 
ia Important Figure 117 2nd Apply Piston and Housing 


@ Check servo bore in the case for any wear which Measurement 


may cut the servo seals. 
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mL, 
No. 


2 
B 
“ 
6 
16 
a 
18 
19 
20 
21 
22 
23 
24 


2 
26 


2 
28 
23 


DESCRIPTION 


SPRING, SERVO RETURN 
PIN, 2ND APPLY PISTON 

RING, RETAINER (2ND APPLY PISTON) 
RETAINER, SERVO CUSHION SPRING. 

SPRING, SERVO CUSHION 

PISTON, 2ND APPLY 

RING, OIL SEAL (2ND APPLY PISTON - OUTER) 
RING, OIL SEAL (2ND APPLY PISTON - INNER} 
HOUSING, SERVO PISTON (INNER) 

SEAL, O-RING 

‘SPRING, SERVO APPLY PIN 

WASHER, SERVO APPLY PIN 

RING, RETAINER (APPLY PIN) 

PISTON, 4TH APPLY 

RING, OIL SEAL (4TH APPLY PISTON - OUTER) 
‘SEAL, O-RING (2-4 SERVO COVER) 

COVER, 2-4 SERVO 

RING, SERVO COVER RETAINING 


RHOT04-sL60-E 


Figure 118 2-4 Servo Assembly 


EA Assemble 
Figures 118 through 120 
1. Cushion spring (16) into the 2nd apply piston 
an. 


2. Cushion spring retainer (15) on the cushion 
spring. 
3. Install J 22269-01 
A. Compress the retainer past the snap ring 
groove in the 2nd apply piston. 
B. Install the retainer ring (14). 
4, The 2nd apply piston (17) onto the apply pin 
(13) 


© Retainer goes toward the shoulder of the 
pin. 
5. Servo apply pin spring (22) on the pil 
6. Servo apply pin washer (23) and retaining clip 
(24). 


7. Inner (19) and outer (18) seals on the 2nd apply 
piston (17). 
@ Retain with Transjel™ J 36850 or 
equivalent. 
8. O-ring seal (21) on servo piston housing. 
9. Servo piston inner housing (20) on the 2nd apply 
piston. 
10. Seal ring (26) onto the 4th apply piston. 
11. The 4th apply piston (25) onto the apply pin. 
12. Return spring (12) on the pin. 
13. Servo piston assembly into the servo bore. 
14. O-ring seal (21) on the servo cover. 
@ Lubricate the seal with Transjel™ 
336850 or equivalent. 
15. Servo cover (28) into the servo bore. 
16. Install J 29714. 
A. Compress the servo cover. 
B. Install the retainer ring (29). 


J22269-01 


14 RING, RETAINER (2ND APPLY PISTON) 
17 SECOND APPLY PISTON RHO103-4L60-E 


Figure 119 2nd Servo Piston - Assembly 
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3. Seal ring (37) on the case extension. 
4. Case extension (31) and bolts (32). 
© Position extension so the speed sensor bore 
is on the gear selector lever side of the 
case. 


Tighten 
© Torque to 35 Nem (26 Ib. ft.). 
5. Remove case extension oil seal (34). 
A. Pry out with a screwdriver. 
B, Install new seal with J 21426. 


6. Speed sensor (36) with J 38417. 
7. Retainer, bolt and washer (34). 
8. Outside electrical connector, gear selector lever 


and nut. 


12 SPRING, SERVO RETURN 21 SEAL, O-RING 
13 PIN, 2ND APPLY PISTON 32 SPRING, SERVO APPLY PIN 
14 RING, RETAINER (2ND 23 WASHER, SERVO APPLY 


‘APPLY PISTON) PIN 
15 RETAINER, SERVO 24 RING, RETAINER (APPLY 
CUSHION SPRING PIN) 
16 SPRING, SERVO CUSHION 95 py PL 
1S SANG SERVO CUSHON ag stow «rd arty 
TOUT ISTON-- OUTER) 22 RING: SERVO COVER 
" - OUTER) RETAINING 4 
19 RING, OIL SEAL (2ND Senta OE 
APPLY. ISTON UNNER) Ge itdaereota Figure 121 Output Shaft Sleeve and Seal 


Figure 120 2-4 Servo Bore 


Speed Sensor and Case Extension 
Figures 123 
Tools Required: 
J 23103 or J 25016 Seal Installer 
J 21426 Seal Installer 
38417 Speed Sensor Remover and 


Installer 
eq install or Connect A021 -AL60-E 
1. O-ring seal (691) on the output shaft sleeve. Figure 122 Output Shaft Sleeve - Installation 


2. Output shaft sleeve (690) on the output shaft. 
@ Use J 25016 or J 23103. 


@ Do not push the sleeve past the machined 
surface on the output shaft. 
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121426 


30 SEAL, CASE EXTENSION TO CASE 
31 EXTENSION, CASE 


I 


32 BOLT, CASE EXTENSION TO CASE RH0202-4160-E RHO203-4L60-E 
Figure 123 Case Extension and Seal Figure 125 Case Extension Oil Seal Assembly 
Torque Converter Assembly 
Figure 126 
Tool Required: 
J 35138 Torque Converter End Play 
Checking Tool 


toa Inspect 
The torque converter assembly must be replaced 
for any of the following conditions: 
© Evidence of damage to the pump assembly. 
© Metal particles are found after flushing the 
cooler and cooler lines. 


ILL. e@ = External leaks in hub weld area. 

NO. DESCRIPTION @ = Converter pilot is broken, damaged or poor fit 
8 CASE, TRANSMISSION into crankshaft. 

30 SEAL, CASE EXTENSION TO CASE 5 

31 EXTENSION, CASE © Converter hub is scored or damaged 

‘32 BOLT, CASE EXTENSION TO CASE @ = Internal damage to stator. 

33 BUSHING, CASE EXTENSION nati i 

34 SEAL ASSEMBLY, CASE EXTENSION OIL @: Contamination from engine coolant, 

35 BOLT, SPEED SENSOR RETAINING @ Excess end play. 


36 SPEED SENSOR, INTERNAL TRANSMISSION 
37 SEAL, O-RING (ITSS TO CASE EXTENSION) @ 
687 SHAFT, OUTPUT j] Measure 


RHO106-41.60-€ Figure 126 


Figure 124 Case Extension and Associated Parts © Install J 35138 and measure end play. 
- 0 to 0.5 mm (0,000 to 0.020 inch) for 
245 mm torque converters. 


— 0 to 0.6 mm (0,000 to 0.024 inch) for 
298 mm torque converters. 
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The Torque Converter should not be replaced If: 
@ The fluid has an odor, discoloration or no 
evidence of metal or clutch plate material. 

A. Drain out as much fluid as possible. 

B. Replace the oil filter and pan gasket. 

C. Fill to proper level (Refer to Section 7A). 
@ = The converter bolt hole threads are damaged. 


— Correct with thread insert (Refer to Section 
6A). 


[2] important 
° 


Flushing the torque converter is not 
recommended. 


Torque converter. 
J 21366 converter holding strap. 


Bq nstatt or Connect 
1 
2 
3. Remove transmission from holding fixture. 


J 26900-13 


HO208-4L60-E 


Figure 126 Checking Torque Converter End Play 
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RHO208-4L60-£-R1 


Figure 128 Case and External Parts 
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DESCRIPTION 


TORQUE CONVERTER ASSEMBLY 
BOLT, PUMP TO CASE 

O-RING, PUMP TO CASE BOLT 

PUMP ASSEMBLY, OIL 

‘SEAL, OIL (PUMP TO CASE) 

GASKET, PUMP COVER TO CASE 

BUSHING, CASE 

CASE, TRANSMISSION 

VENT ASSEMBLY, TRANSMISSION 
CONNECTOR, OIL COOLER PIPE 

PLUG, CASE SERVO 

‘SPRING, SERVO RETURN 

PIN, 2ND APPLY PISTON 

RING, RETAINER (2ND APPLY PISTON) 
RETAINER, SERVO CUSHION SPRING. 
‘SPRING, SERVO CUSHION 

PISTON, 2ND APPLY 

RING, OIL SEAL (2ND APPLY PISTON - OUTER) 
RING, OIL SEAL (2ND APPLY PISTON - INNER) 
HOUSING, SERVO PISTON (INNER) 

SEAL, O-RING 

SPRING, SERVO APPLY PIN 

WASHER, SERVO APPLY PIN 

RING, RETAINER (APPLY PIN) 

PISTON, 4TH APPLY 

RING, OIL SEAL (4TH APPLY PISTON - OUTER) 
SEAL, O-RING (2-6 SERVO COVER) 

COVER, 2-4 SERVO 

RING, SERVO COVER RETAINING 

‘SEAL, CASE EXTENSION TO CASE 
EXTENSION, CASE 

BOLT, CASE EXTENSION TO CASE 

BUSHING, CASE EXTENSION 

SEAL ASSEMBLY, CASE EXTENSION OIL 
BOLT, SPEED SENSOR RETAINING 

SPEED SENSOR, INTERNAL TRANSMISSION 
SEAL, O-RING (ITSS TO CASE EXTENSION) 
PLUG, TRANSMISSION CASE (ACCUM. BLEED} 
PLUG, PRESSURE 

RETAINER AND BALL ASSEMBLY, 32D ACCUM. 
PIN, BAND ANCHOR 

RETAINER AND BALL ASM. (DOUBLE ORIFICE) 
PIN, ACCUMULATOR PISTON 

PISTON, 3-4 ACCUMULATOR. 

RING, OIL SEAL (3-4 ACCUMULATOR PISTON) 
‘SPRING, 3-4 ACCUMULATOR 

GASKET, SPACER PLATE TO CASE 


DESCRIPTION 


PLATE, VALVE BODY SPACER 
SCREEN, SHIFT SOLENOIDS 

SCREEN, PRESSURE CONTROL SOLENOID 
‘SCREEN, 3-2 CONTROL SOLENOID 
GASKET, SPACER PLATE TO VALVE BODY 
PLATE, SPACER PLATE SUPPORT 

‘SPRING, 1-2 ACCUMULATOR 

RING, OIL SEAL (1-2 ACCUMULATOR) 
PISTON, 1-2 ACCUMULATOR, 

COVER AND PIN ASSEMBLY, 1-2 ACCUMULATOR 
BOLT, ACCUMULATOR COVER 

BOLT, ACCUMULATOR COVER 

VALVE ASSEMBLY, CONTROL BODY 
CHECKBALL 

BOLT, VALVE BODY 

SPRING ASSEMBLY, MANUAL DETENT 
BOLT, MANUAL DETENT SPRING 

SEAL, WIRING HARNESS PASS-THRU CONNECTOR 
O-RING 

SOLENOID ASSEMBLY, WIRING HARNESS 
SEAL, O-RING (SOLENOID) 

BOLT, HEX WASHER HEAD (SOLENOID) 
SWITCH ASSEMBLY, TRANSMISSION PRESSURE 
BOLT, PRESSURE SWITCH ASSEMBLY 
SEAL, FILTER 

FILTER ASSEMBLY, TRANSMISSION OIL. 
GASKET, TRANSMISSION OIL PAN 
MAGNET, CHIP COLLECTOR 

PAN, TRANSMISSION OIL. 

‘SCREW, TRANSMISSION OIL PAN 

BOLT, SPACER PLATE SUPPORT 

PLUG, STEEL CUP 

SHAFT, PARKING BRAKE PAWL 

SPRING, PARKING PAWL RETURN 

PAWL, PARKING BRAKE 

SEAL, MANUAL SHAFT 

RETAINER, MANUAL SHAFT 

SHAFT, MANUAL 

ACTUATOR ASSEMBLY, PARKING LOCK 
BRACKET, PARKING LOCK 

BOLT, PARKING LOCK BRACKET 

LEVER, INSIDE DETENT 

LINK, MANUAL VALVE 

NUT, HEX HEAD 

NO. 10 CHECKBALL 

SCREEN, TCC 

BRACKET, DIPSTICK STOP 


RH0206-4160-E-R1 


Figure 129 Case and External Parts - Legend 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


7A-14B-64 _4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR 


333 632 631 «634 635 
) 0 
2) 
1 
649k 651 


| 


6 


a 
Internal Parts 


624 fe 6a7 8 
: 
rm ) aR BW) 
¢ d 
oe oat ots as 
Figure 130 Transmi 


4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR 


‘TA-14B-65 


DESCRIPTION 


‘SPRING ASM., 3-4 CLUTCH BOOST (5) 

WASHER, THRUST (PUMP TO DRUM) 

BAND ASSEMBLY, 2-4 

BUSHING, REVERSE INPUT CL. (FRONT) 

HOUSING AND DRUM ASSEMBLY, REVERSE INPUT 
CLUTCH 

BUSHING, REVERSE INPUT CLUTCH (REAR) 
PISTON ASM., REVERSE INPUT CLUTCH 

‘SEALS, REVERSE INPUT CLUTCH 

(INNER AND OUTER) 

‘SPRING ASM., REVERSE INPUT CLUTCH 

RING, REVERSE INPUT CLUTCH SPRING RETAINER 
PLATE, REVERSE INPUT CLUTCH (BELLEVILLE) 
PLATE ASM., REVERSE INPUT CLUTCH (STEEL) 
PLATE, REVERSE INPUT CLUTCH (FIBER) 

PLATE, REVERSE INPUT CLUTCH BACKING 
(SELECTIVE) 

RING, REVERSE INPUT CL. RETAINING 

BEARING ASSEMBLY, STATOR SHAFT/ SELECTIVE 
WASHER 

WASHER, THRUST (SELECTIVE) 

RETAINER AND BALL ASM. CHECK VALVE 

SEAL, O-RING (TURBINE SHAFT/ SELECTIVE WASHER) 
RING, OIL SEAL (SOLID) 

RETAINER AND CHECKBALL ASSEMBLY. 

HOUSING AND SHAFT ASSEMBLY, INPUT 

‘SEAL, O-RING INPUT TO FORWARD HSG. 

PISTON, 3RD AND 4TH CLUTCH 

‘SEAL, 3RD AND 4TH CL. (INNER AND OUTER) 
RING, 3RD AND 4TH CLUTCH (APPLY) 

‘SPRING ASSEMBLY, 3RD AND 4TH CLUTCH 
RETAINER AND BALL ASSEMBLY, FORWARD CLUTCH 
HOUSING 

HOUSING, FORWARD CLUTCH 

‘SEAL, FORWARD CLUTCH (INNER AND OUTER) 
PISTON, FORWARD CLUTCH 

‘SEAL, OVERRUN CLUTCH {INNER AND OUTER) 
PISTON, OVERRUN CLUTCH 

BALL, OVERRUN CLUTCH 

‘SPRING ASSEMBLY, OVERRUN CLUTCH 

‘SNAP RING, OVERRUN CLUTCH SPRING RETAINER 
‘SEAL, INPUT HOUSING TO OUTPUT SHAFT 
BEARING ASSEMBLY, INPUT SUN GEAR 

‘SNAP RING, OVERRUN CL. HUB RETAINING 

HUB, OVERRUN CLUTCH 

RETAINER AND RACE ASSEMBLY, SPRAG 
FORWARD SPRAG ASSEMBLY 

RETAINER RINGS, SPRAG ASSEMBLY 

RACE, FORWARD CLUTCH (OUTER) 

PLATE ASSEMBLY, OVERRUN CLUTCH (STEEL) 
PLATE, OVERRUN CLUTCH (FIBER) 

PLATE, FORWARD CLUTCH (APPLY) 

PLATE, FORWARD CLUTCH (WAVED) 

PLATE ASSEMBLY, FORWARD CLUTCH (STEEL) 
PLATE, FORWARD CLUTCH (FIBER) 

PLATE, FORWARD CLUTCH BACKING (SEL.) 

RING, FORWARD CLUTCH BACKING PLATE RETAINER, 
PLATE, 3RD AND 4TH CLUTCH APPLY (STEPPED) 


DESCRIPTION 


PLATE ASSEMBLY, 3RD AND 4TH CLUTCH (FIBER) 
PLATE, 3RD AND 4TH CLUTCH (STEEL) 

PLATE, 3RD AND 4TH CLUTCH BACKING (SEL.) 
RING, 3RD AND 4TH CLUTCH BACKING PLATE 
RETAINER 

BUSHING, INPUT SUN GEAR (FRONT) 

GEAR, INPUT SUN 

BUSHING, INPUT SUN GEAR (REAR) 

RET., OUTPUT SHAFT TO INPUT CARRIER 

CARRIER ASSEMBLY, INPUT (COMPLETE) 

BEARING ASSEMBLY, THRUST (INPUT CARRIER TO 
REACTION SHAFT) 

GEAR, INPUT INTERNAL 

BUSHING, REACTION CARRIER SHAFT (FRONT) 
SHAFT, REACTION CARRIER 

BUSHING, REACTION CARRIER SHAFT (REAR) 

RING, REACTION SHAFT/INTERNAL GEAR RETAINER 
WASHER, THRUST (REACTION SHAFT/SHELL) 
‘SHELL, REACTION SUN 

RING, REACTION SUN GEAR RETAINER 

BUSHING, REACTION SUN 

GEAR, REACTION SUN 

WASHER, THRUST (RACE/REACTION SHELL) 

RACE, LO AND REVERSE ROLLER CLUTCH 

RING, LO AND REVERSE SUPPORT TO CASE RETAINER 
RING, LO AND REVERSE RETAINER (ROLLER 
ASSEMBLY/CAM) 

CLUTCH ASSEMBLY, LO AND REVERSE ROLLER 
SUPPORT ASM., LO AND REVERSE CLUTCH 
SPRING, TRANSMISSION (LO AND REVERSE CLUTCH 
‘SUPPORT RETAINER) 

CARRIER ASSEMBLY, REACTION 

PLATE, LO AND REVERSE CLUTCH (WAVED) 

PLATE, SPACER LO AND REVERSE CLUTCH 
(SELECTIVE) 

PLATE ASSEMBLY, LO AND REVERSE CLUTCH (FIBER) 
PLATE, LO AND REVERSE CLUTCH (STEEL) 
BEARING ASSEMBLY, THRUST (REACTION CARRIER/ 
SUPPORT) 

GEAR, INTERNAL REACTION 

SUPPORT, INTERNAL REACTION GEAR 

RING, REACTION GEAR/SUPPORT RETAINER 

‘SHAFT, OUTPUT 

‘SLEEVE, OUTPUT SHAFT 

‘SEAL, OUTPUT SHAFT 

BRG., REACTION GEAR SUPPORT TO CASE 

RING, LO AND REVERSE CLUTCH RETAINER 

‘SPRING ASSEMBLY, LO AND REVERSE CLUTCH 
PISTON, LO AND REVERSE CLUTCH 

SEAL, TRANSMISSION (LO AND REVERSE CLUTCH — 
OUTER, CENTER, INNER) 

DEFLECTOR, OIL (HIGH OUTPUT MODELS ONLY) 
PLUG, ORIFICED CUP 

ROTOR, INTERNAL TRANSMISSION SPEED SENSOR 


RHO208-4L60-E-R1 


Figure 131 Transmission internal Parts - Lagend 
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Figure 132 Control Valve Assembly 
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340 VALVE, MANUAL 
350 VALVE ASSEMBLY, CONTROL BODY 
363 SEAL, FORWARD ACCUMULATOR OIL 
354 PISTON, FORWARD ACCUMULATOR 
365 PIN, FORWARD ACCUMULATOR: 

366 SPRING, FORWARD ACCUMULATOR 
357 VALVE, FORWARD ABUSE. 

358 SPRING, FORWARD ABUSE VALVE 
359 PLUG, BORE 

360 PIN, COILED SPRING 

361 VALVE, LOW OVERRUN 

362. SPRING, LOW OVERRUN VALVE 

363 COVER, FORWARD ACCUMULATOR 
364 BOLT, FORWARD ACCUMULATOR COVER 
365. SPRING, 1-2 SHIFT VALVE 

368 VALVE, 1-2 SHIFT 

367A 1-2 SHIFT SOLENOID (A) 

367B 2.3 SHIFT SOLENOID (8) 

368 VALVE, 2-3 SHIFT 

369 VALVE, 2-3 SHUTTLE 

370 SPRING, 1-2 ACCUMULATOR VALVE 
371 VALVE, 1-2 ACCUMULATOR 

372 SLEEVE, 1-2 ACCUMULATOR VALVE 
373 PLUG, BORE 

374 VALVE, ACTUATOR FEED LIMIT 

375 SPRING, ACTUATOR FEED LIMIT VALVE 
376 PLUG, BORE 

377 PRESSURE CONTROL SOLENOID 

378 RETAINER, PRESSURE CONTROL SOLENOID 
379 RETAINER, SOLENOID 

380 VALVE, CONVERTER CLUTCH SIGNAL 
381 PLUG, BORE 

382 SPRING, 4-3 SEQUENCE VALVE 

383 VALVE, 4-3 SEQUENCE 

384 VALVE, 3-4 RELAY 

385 VALVE, 3-4 SHIFT 

386 SPRING, 3-4 SHIFT VALVE 

387 VALVE, REVERSE ABUSE 

388 SPRING, REVERSE ABUSE VALVE 

389 VALVE, 3-2 DOWNSHIFT 

390 SPRING, 3-2 DOWNSHIFT VALVE 

391 VALVE, 3-2 CONTROL 

392 SPRING, 3-2 CONTROL VALVE 

393 SPRING, BORE PLUG 

394 3-2 CONTROL SOLENOID 

395 RETAINER, BORE PLUG 


HO196-41.60-E 


Figure 133 Control Valve Assembly - Legend 
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Figure 134 Control Valve Identification 
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a 
‘SPRINGS LOCATED IN THE PUMP ‘SPRINGS LOCATED IN THE VALVE BODY 
PRESSURE CONV CL 34 34 
REGULATOR VALVE SEQ SHIFT 
92 Act 1-2 
DOWNSHIFT FO LIMIT SHIFT 
oy PUR 
32 FWD REV 
CONTROL ABUSE ‘ABUSE 
HO210-4.60-E 


Figure 136 Control Valve Spring Identification 
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HLL, 
NO. DESCRIPTION 


200 BODY, PUMP 

201 RING, OIL SEAL (SLIDE TO WEAR PLATE) 

202 SEAL, O-RING (SLIDE SEAL BACK-UP) 

203 SLIDE, PUMP 

204 SPRING, PIVOT PIN 

205 PIN, PIVOT SLIDE 

206 SPRING, PUMP SLIDE (OUTER) 

207. SPRING, PUMP SLIDE (INNER) 

208 SUPPORT, PUMP SLIDE SEAL 

209 SEAL, PUMP SLIDE 

210 RING, PUMP VANE. 

211 GUIDE, ROTOR 

212 ROTOR, OIL PUMP 

213. VANE, PUMP 

214 SHAFT, STATOR 

215 COVER, PUMP 

216 VALVE, PRESSURE REGULATOR 

217 SPRING, PRESSURE REGULATOR VALVE 

218 SPRING, PRESSURE REGULATOR ISOLATOR 

219 VALVE, REVERSE 80ST 

220 SLEEVE, REVERSE BOOST VALVE 

221, RING, OIL PUMP REVERSE BOOST VALVE 
RETAINING 

222 RING, OIL PUMP CONVERTER CLUTCH VALVE 
RETAINING 

223 VALVE, STOP 

224 VALVE, CONVERTER CLUTCH 

225 SPRING, CONVERTER CLUTCH VALVE (INNER) 

226 SPRING, CONVERTER CLUTCH VALVE (OUTER) 

227 RIVET, PRESSURE RELIEF BOLT 

228 BALL, PRESSURE RELIEF 

229. SPRING PRESSURE RELIEF 

230. RING, OIL SEAL (STATOR SHAFT) 

231 SEAL, OIL PUMP COVER SCREEN 

232 SCREEN, OIL PUMP COVER 

233, BOLT, MB X 1.25 X 40 (COVER TO BODY) 

234 BUSHING, STATOR SHAFT (FRONT) 

235 PLUG, OIL PUMP COVER (FWD CLUTCH FEED) 

236 PLUG, OIL PUMP COVER 

237 RETAINER AND BALL ASSEMBLY, CHECK VALVE 

238 ORIFICE, CONVERTER CLUTCH SIGNAL 
(CUP PLUG) 

239. ORIFICE, OIL COOLER (CUP PLUG) 

240 PLUG, CUP ORIFICE 

241 BUSHING, STATOR SHAFT (REAR) 

242 BUSHING, PUMP BODY 

243 SEAL ASSEMBLY, OIL 

244 RETAINER, FRONT HELIX 


RHO185-4L60-£ 


Figure 136 Oil Pump Assembly 
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(O-RING, PUMP TO CASE BOLT 
SEAL, Olt (PUMP TO CASE) 

RING, OIL SEAL (2ND APPLY PISTON - OUTER) 
RING, OIL SEAL (2ND APPLY PISTON - INNER) 
‘SEAL, O-RING 

RING, OIL SEAL (4TH APPLY PISTON - OUTER) 
‘SEAL, O-RING (2-4 SERVO COVER) 

‘SEAL, CASE EXTENSION TO CASE 

SEAL ASSEMBLY, CASE EXTENSION OIL 
‘SEAL, O-RING (ITSS TO CASE EXTENSION) 
RING, OIL SEAL (STATOR SHAFT) 

‘SEAL ASSEMBLY, OIL 

‘SEALS, REVERSE INPUT CLUTCH (INNER AND 


618 


619 
622 
624 
629 
631 
638 
691 
6868 


OUTER) 
‘SEAL, O-RING (TURBINE SHAFT/ SELECTIVE 
WASHER) 

RING, OIL SEAL (SOLID) 

SEAL, O-RING INPUT TO FORWARD HSG. 
SEAL, 3RD AND 4TH CL. (INNER AND OUTER) 
SEAL, FORWARD CLUTCH (INNER AND OUTER) 
SEAL, OVERRUN CLUTCH (INNER AND OUTER) 
‘SEAL, INPUT HOUSING TO OUTPUT SHAFT 
‘SEAL, OUTPUT SHAFT. 

‘SEAL, TRANSMISSION (LO AND REVERSE 
CLUTCH ~OUTER, CENTER, INNER) 


RHO211-4L60-E 


Figure 137 Seal and Bearing Locations 
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4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR 


234 


BUSHING, CASE 

BUSHING, CASE EXTENSION 

BUSHING, STATOR SHAFT (FRONT) 
BUSHING, STATOR SHAFT (REAR) 
BUSHING, OIL PUMP BODY 

WASHER, THRUST (PUMP TO DRUM) 
‘BUSHING, REVERSE INPUT CL. (FRONT) 
BUSHING, REVERSE INPUT CLUTCH (REAR) 
BEARING ASSEMBLY, STATOR SHAFT/ SELECTIVE 
WASHER 

WASHER, THRUST (SELECTIVE) 

BEARING ASSEMBLY, INPUT SUN GEAR 


BUSHING, INPUT SUN GEAR (FRONT) 

BUSHING, INPUT SUN GEAR (REAR) 

BEARING ASSEMBLY, THRUST (INPUT CARRIER TO 
REACTION SHAFT) 

BUSHING, REACTION CARRIER SHAFT (FRONT) 
BUSHING, REACTION CARRIER SHAFT (REAR) 
WASHER, THRUST (REACTION SHAFT/SHELL) 
BUSHING, REACTION SUN 

WASHER, THRUST (RACE/REACTION SHELL) 
BEARING ASSEMBLY, THRUST (REACTION CARRIER/ 
SUPPORT) 

BEARING., REACTION GEAR SUPPORT TO CASE 


RHO212-4L60-€ 


Figure 138 Bushing Locations 
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TORQUE SPECIFICATIONS 

Location _[aty.| SIZE TORQUE Location [ary] size TORQUE 
ACCUMULATOR 2 M6 11Nem PARK BRAKE 2 MB 31Nem 
COVER TO CASE 1.0 x 35.0 (8LB.FT) _| BRACKET TO CASE 1.25% 20.0 | (23 LB-FT) 
ACCUMULATOR: 1 M6 11Nem PUMP COVER TO. 5 MB 24.Nem 
COVER TO CASE 10x850 | (Left) | BODY 1.25 40.0 | (18 LB-FT) 
DETENT SPRINGTO | , i 24Nem [PUMP ASSEMBLY TO | we 24Nem 
VALVE BODY 125x200 | (18LB-FT) | CASE 1.25 x 60.0 | (18 LB-FT) 
FWD ACCUM. COVER 3 M6 11 Nem CASE EXTENSION * M10 35. Nem 
TO VALVE BODY 1.0.x 17.7, (8 LB.-FT.) TO CASE 1.50 X 30.0 (26 LB-FT) 
SOLENOID ASSEMBLY | > Me tinem — [MANUAL SHAFTTO | | M10 31Nem 
TO CASE 1.0 x 12.0 (8 LB.-FT.) INSIDE DETENT LEVER 1.50 NUT (23 LB-FT.) 
TRANSMISSION OIL | 4g Me TiN | LINE PRESSURE ail cselar 11Nem 
PAN TO CASE 125x193 | (LB-FT) | PLUG (8L8.FT) 
VALVE BODY 3 Me 11.Nem CONNECTOR COOLER | » ant 38Nem 
TO CASE 1.0 X 35.0 (8.LB.-FT.) PIPE (28 LB.-FT.) 
VALVE BODY 3 Me tiem — [PRESSURE swiTcH | > MB 11 Nem 
TO CASE 10x47. | (LB-FT) | ASM. TO VALVE BODY 10x177 | (8LB-FT) 
VALVE BODY 3 M6 11.Nem VEHICLE SPEED 1 M6 11Nem 
TO CASE 1.0 x 54.4 (8 LB.-FT.) SENSOR RETAINER 1.0 X 21.7, {8 LB-FT.) 
VALVE BODY 3 M6 11.Nem ‘SPACER PLATE 3 M6 11Nem 
‘TO CASE 1.0 x 65.0 (8 LB.-FT,) ‘SUPPORT TO CASE 1.0 X 17.7 (8 LB.-FT.) 
PRESSURE CONTROL 

Me 11m 
SOLENOID TO | 
cane sone 10x177 | (LB-FT) 
HO235-4L.60-€ 


Figure 139 Torque Specifications 
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BUSHING REPLACEMENT PROCEDURE 
PROTECT PARTS WITH WOOD BLOCKS OR CLOTH AS NECESSARY 


REMOVE AS SHOWN INSTALL AS SHOWN 


J21465-15 J21465-2 


yeu J 8092 


J25019-4 
J34196-12 


J8092 
4704-1 


1341963 


Jasoie-4 | 2250199 


RHO213-4L60-E 


Figure 140 Bushing Replacement Procedure 
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BUSHING REPLACEMENT PROCEDURE 
PROTECT PARTS WITH WOOD BLOCKS OR CLOTH AS NECESSARY 


REMOVE AS SHOWN INSTALL AS SHOWN, 


J34196-4 
J34196-6 


659 


J34196-3 


665 


J8092 


J38196-1 934196-1 
672 


673. 


RHO214-4L60-E 


Figure 141 Bushing Replacement Procedure 
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4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR 


BUSHING REPLACEMENT PROCEDURE 
PROTECT PARTS WITH WOOD BLOCKS OR CLOTH AS NECESSARY 


REMOVE AS SHOWN, INSTALL AS SHOWN 


8092 8092 


J 23062-14 


38092 


43419610 


RHOZ15-4L60-E 


Figure 142 Bushing Replacement Procedure 
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ALIGNMENT BAND. 


121368 


PRESS 


423456 


125016 


4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR _7A-14B-77 
SPECIAL TOOLS 
[UNIVERSAL REMOVER DIAL INDICATOR SET REAR SEAL INSTALLER, HOLDING FIXTURE AND BASE 
a 
il! 
ow 
7004-1 18001 J21426 
‘OIL PUMP BODY & COVER ‘CLUTCH SPRING COMPRESSOR | PUMP OIL SEAL INSTALLER 


22269-01 


END PLAY CHECKING FIXTURE, 


fy 


END PLAY FIXTURE ADAPTER 


hj 


334725 


CLUTCH SPRING 
COMPRESSOR 


123327 


CLUTCH SPRING COMPRESSOR 
ADAPTER, 


J25018-A 


OIL PUMP REMOVER & END 
PLAY CHECKING FIXTURE 


SPEED SENSOR REMOVER 


UNIVERSAL REMOVER 


PUMP REMOVER & INSTALLER 


D 
al 
J 24773-A J 38417 J 23907 (J37789 
SPEEDOMETER GEAR PULLER | TURBINE SHAFT SEAL ADAPTER TURBINE SHAFT SEAL SIZER 
B ADAPTER ees [INSTALLER 
ee ORB 
Nee’ wr) 

J 21427-01 & J 8433 J 36418-1 J 39119 J 36418-2A 
OUTPUT SHAFT SUPPORT SERVO COVER COMPRESSOR =| BUSHING & UNIVERSAL REMOVER SET 
EXTURE 


a 


J29369-1 


329716 


Figure 143 Special Tools 


J.29369-2 


J.28369-1 & J 28368-2 
RHO216-4L60-E 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


7A-14B-78 —_4L60-E AUTOMATIC TRANSMISSION UNIT REPAIR 


HANDLE INNER FORWARD CLUTCH 


SPECIAL TOOLS 
‘SPEED SENSOR ROTER ‘SPEEDOMETER GEAR 
INSTALLER INSTALLER 
436352. (Y 
J) 36352-6 
4 36352-4 & J 36352-6 45590 38092 


‘SEAL PROTECTOR 


Oe 


2-4BAND APPLY PINTOOL | DIAL INDICATOR POST 


END PLAY CHECKING TOOL 


INNER OVERRUN CLUTCH 
‘SEAL PROTECTOR 


si 


J30855-1 & J 38735-3 & J 39855-2 


433037 326900- 135138 
‘STATOR SHAFT SEALS INSTILLATION AND SIZING TOOLS BUSHING INSTALLERS 
+ 39855-1 426735. 430886-2 : 32501912 
Protector Pusher Pn 4250199 
Ss 


(e 
YI 


J 25019-9 & J 25019-12, 


BUSHING REMOVER BUSHING REMOVER 


J25019-14 124036 


BUSHING REMOVER, 


BUSHING REMOVER 


J 25019-16 


BUSHING SET 


a) QD 
a) a> fl) @) 


134196 


DIAL INDICATOR STAND & GUIDE PIN SET 


™ 


—— DD a 
— a 


‘COOLER FLUSHER 


25025-8 


35946 
RHO236-4L60-E 


Figure 144 Special Tools 
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SECTION 7B 
ZF S6-40 MANUAL TRANSMISSION - 


ON-VEHICLE SERVICE 
6-SPEED 95 MM 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. Ifthe 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 


followed, parts or system damage could result. 


NOTICE: Whenever the driveline torque beam is removed, check air intake duct to throttle body mating 
surface after re-installation. If air duct becomes dislodged from throttle body a driveability problem may 


occur. 


Important 


© Before removing transmission and clutch housing assembly from engine, the engine must be supported 
so as the vapor blow pipe assembly that is located at the rear of the engine on (VIN P only) will not 


damage the dash panel 


CONTENTS 


General Description 78-1 
On-Vehicle Service 78-2 
Extension Housing Rear Oil Seal . 7B-2 
Reverse Idler Gear Cover Gasket . 7B-2 
Computer Aided Gear Select Solenoid 78-2 
Backup Lamp Switch 78-4 
Speed Sensor ..... 78-4 
Transmission Oil Drain/Fill . 7B-5 
Transmission Removal/installation . 78-5 
Off-Vehicle Service 78-7 


GENERAL DESCRIPTION 


Manual transmissions are identified by (A) the 
number of forward gears and (B) the measured 
distance between centerlines of the mainshaft and the 
countershaft. 

This 6-speed, 95 mm manual transmission design 
incorporates the following features: 

e Aluminum case. 

Fully synchronized gearing. 

@ Internal shift rail mechanism. 

©. Transmission mounted, dual pivot isolated 
shifter. 
‘Needle bearings under all speed gears. 
Solenoid inhibit of 2"4 and 34 gear. 


Countershaft Seal ... 78-7 
Main Drive Gear Bearing Retainer 
and Gasket + 787 
Main Drive Gear Bearing Retainer Tube 
and Seals 78-8 
Gearshift Assembly .... 78-9 
Rear Extension Housing and 
Gasket Replacement 78-11 
Special Tools 78-12 
General Specifications . 78-12 
Torque Specifications 78-12 


These features combine to yield a rugged, reliable 
system capable of handling input torques of up to 610 
N-m (450 Ib. ft.). 

To ensure good fuel economy and compliance with 
federal fuel economy standards, 2nd and 3rd gears are 
inhibited when shifting out of 1st gear under the 
following conditions: 

Coolant temperature is above 50°C (122°F). 

© Vehicle speed is between 20 and 29 km/h (12 

and 19 mph). 

© Throttle is opened 35% or less. 

Gear ratios in this transmission offer a wide 
operating range providing excellent acceleration and 
fuel economy characteristics. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


7B-2 ZF S6-40 MANUAL TRANSMISSION 


The ratios are as follows: 


Gear Ratio (:1) 
1. 2:68 
#. 1.80 
® 6 1.29 
4. 1.00 
a 0.75 
6. 0.50 
:. a 2.50 
ON-VEHICLE SERVICE 
Figure 1 


NOTICE: The following procedures cover the 
repair of components that are serviceable by the 
dealer under the ZF S6-40 6-Speed Manual 
Transmission Exchange Program. No repairs of 
components other than those outlined in these 
procedures are allowed. Refer to updated service 
information for any revisions to the transmission 
exchange program. Should the transmission 
exchange program be discontinued, refer to 
SECTION 7B1 for overhaul procedures. 


EXTENSION HOUSING REAR OIL SEAL 
Figures 1 and 2 


Tool Required: 
J 21359-A Extension Housing Seal Installer 


Remove or Disconnect 
T, Complete exhaust assembly. Refer to SECTION 
6F. 


Propeller shaft. Refer to SECTION 4A. 

Work around extension housing rear oil seal (11) 
perimeter and remove seal (11) a small amount at 
atime, until completely released. 


Install or Connect 


1, Tap in seal (11) using J 21359-A. 
2. Propeller shaft. 
3. Check transmission oil level and fill ifnecessary. 


Important 


@ When checking oil level, transmission should 
be in horizontal position and filled to point of 
overflow. 


Tighten 
@ Fill plug (7) to 47 N-m (36 lb. ft.). 
4. Complete exhaust assembly. 


REVERSE IDLER GEAR COVER GASKET 
Figure 3 


| Remove or Disconnect 


Raise vehicle and suitably support. Refer to 
SECTION 0A. 

2, Drain transmission oil. Refer to “Transmission 
Oil Drain/Fill” in this section. 

3. Reverse idler cover bolts (15, 16), including 
reverse idler shaft bolt (17). 

“ Seal (18) from reverse idler shaft bolt (17). 
Reverse idler gear cover (14) and gasket (13). 


a Important 


© To prevent shaft rotation, reverse idler gear shaft 
bolt (17) must be reinserted into shaft when cover 
(14) is removed. 


Clean 


‘Rear case (25) and idler gear cover (14) sealing 
surfaces. 


Install or Connect 


Seal (18) onto reverse idler shaft bolt (17). 

Cover (14) and gasket (13). 

Cover bolts (15, 16), including reverse idler shaft 
bolt (17). 


Tighten 


Reverse idler cover bolt, stud (15, 16) and idler 
shaft bolt (17) to 25 N-m (18 Ib. ft.). 
4. Refill transmission. 


Tighten 
© Fill plug (7) to 47 N-m (36 Ib. ft.). 
5. Lower vehicle. 


COMPUTER AIDED GEAR SELECT SOLENOID 
Figure 4 


T 
2. 
3. 


Remove or Disconnect 


I. Negative battery cable. 

2. Raise vehicle and suitably support. 
SECTION 0A. 

3. Electrical connector from solenoid (19). 

4. Solenoid (19). 


Refer to 


Install or Connect 
T_ Solenoid (19). 
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7 
2] INPUT GEAR BEARING RETAINER O-RING 
3] INPUT GEAR BEARING RETAINER TUBE 
a 


B 
CE rut ean sea 
es) 


INPUT GEAR BEARING RETAINER GASKET 
[Ewer cean 
7] Fupwus 
T] ven Tune 
9] TRANSMISSION CASE BOLT 


10] EXTENSION HOUSING 


Ti] EXTENSION HOUSING REAR OIL SEAL 
[2] sPeeo sensor 
[FS] Revense 1oLer GEAR COVER GASKET 


INPUT GEAR BEARING RETAINER TUBE FLANGE 


[fa] Reverse 1ren Gear cover 
[5] REVERSE IDLER GEAR COVER STUD 

[Je] Reverse 1nLeR GEAR coveR BOLT 

[7] Reverse 1OLER Gear SHAFT BOLT 

[i] reverse 1otrr SHAFT RETAINING BOLT SEAL 
[19] COMPUTER AIDED GEAR SELECT SOLENOID 
[Bo] Gearstiet sHAFT DETENT PLUG 

[Bi] ora ptuc 

[2] sackup tame switch 

[23] countersHart seat 

[2a] ain opive GEAR BEARING RETAINER BOLT 
[Ba] setective sum 


€-€Z NOISSINSNVUL IVNNVIN 0b-9S JZ 
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421359-4 


EXTENSION HOUSING 


‘SPEED SENSOR 


[25] TRANSMISSION REAR CASE 


Ls 7602-78 


Figure 2 - Installing Rear Oil Seal 


Tighten 
‘Computer aided gear select solenoid (19) to 
34 N-m (265 Ib. ft. 
2. Electrical connector onto solenoid (19). 
3. Lower vehicle. 
4. Negative battery cable. 


BACKUP LAMP SWITCH 
Figure 4 


Remove or Disconnect 


T, Negative battery cable. 
2. Raise vehicle and suitably support. 
SECTION 0A. 

Electrical connector from switch (22). 
Backup lamp switch (22). 


Refer to 


Install or Connect 
T, Backup lamp switch (22). 


Tighten 
© Backup lamp switch (22) to 47 N-m (36 Ib. ft.) 
2. Electrical connector onto switch (22). 
3. Lower vehicle. 
4. Negative battery cable. 


7 


NOTE: TO PREVENT SHAFT ROTATION, REVERSE 
IDLER GEAR SHAFT BOLT (17) MUST BE 
REINSERTED INTO SHAFT WHEN COVER. 


(14) IS REMOVED. 


REVERSE IDLER GEAR COVER GASKET 
[a] REVERSE IDLER GEAR COVER 

REVERSE IDLER GEAR COVER STUD 

[76] REVERSE IDLER GEAR COVER BOLTS 

REVERSE IDLER GEAR SHAFT BOLT 

REVERSE IDLER SHAFT RETAINING BOLT SEAL 
‘TRANSMISSION REAR CASE 


Ls 7603-78 


Figure 3 - Reverse Idler Gear Cover and Gasket 


SPEED SENSOR 
Figure 5 


Remove or Disconnect 


T, Raise vehicle and suitably support. 
SECTION 0A. 

2, Electrical connector from speed sensor (12). 

3, Speed sensor retainer bolt (31), retainer (30), and 
spacer (29). 

4, Speed sensor (12). 

5. Speed sensor O-ring (28) and gear (27) from sensor 
(12) 


Refer to 


f>¢] Install or Connect 

1. O-ring (28) and gear (27) onto sensor (12). 
2. Sensor (12), retainer (30), and bolt (31). 
Tighten 


@ Speed sensor retainer bolt (31) to 10 N-m (89 
Ib. in.). 
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FILL PLUG 
COMPUTER AIDED GEAR SELECT SOLENOID 


GEARSHIFT SHAFT DETENT PLUG 
DRAIN PLUG 

BACKUP LAMP SWITCH 
‘TRANSMISSION FRONT CASE 


1S7604-78 
Figure 4- Backup Lamp Switch and Shift Solenoid 


3. Electrical connector to sensor (12). 
4. Lower vehicle. 


TRANSMISSION OIL DRAIN/FILL 


ka] Important 


© The transmission oil should be drained after a 
short period of operation when the oil is warm. 
This allows any existing moisture in the system to 
be absorbed by the oil and removed from the 
system when drained. 


Remove or Disconnect 

Raise vehicle and suitably support. 

SECTION 0A. 

2. Drain plug (21) and allow fluid to drain 
completely. 


Refer to 


Install or Connect 
T._ Drain plug (20). 


ighten 
@ Drain plug (21) to 47 N-m (36 Ib. ft.). 

2, Remove fill plug (7) and fill transmission with 2.12 
liters (2.0 qts.) of transmission gear lubricant, GM 
P/N 1052931. 


ZF S6-40 MANUAL TRANSMISSION 7B-5 


EXTENSION HOUSING 

SPEED SENSOR 

‘SPEED SENSOR GEAR 

SPEED SENSOR O-RING 

‘SPEED SENSOR RETAINER 
SPEED SENSOR RETAINER BOLT 


Ls 7605-78 
Figure 5- Speed Sensor 


Important 


© Transmission should be in horizontal position 
and filled to point of overflow. 


3. Fill plug (7). 


[Ql Tighten 
@ Fill plug (7) to 47 N-m (36 lb. ft.). 
4. Lower vehicle. 


TRANSMISSION REMOVAL/ 
INSTALLATION 
Figure 6 


Remove or Disconnect 


T. Negative battery cable. 

2. Console trim plate. Refer to SECTION 80. 

3. Complete exhaust system. Refer to SECTION 6F, 

4, Bolts retaining driveline torque beam. Slide beam 

outboard to gain access to driveshaft. 

Parking brake cable elip. 

Bolts retaining support bracket (43). 

7. Bolts retaining propeller shaft to yoke at 
differential carrier and propeller shaft. 
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Ka} Important 


To maintain proper drivetrain balance, mark 
the position of the U-joint in relationship to 
the differential carrier yoke before removal. 


8. Slide driveline torque beam rearward until it 
makes contact with the rear exhaust hanger. 

9. Support transmission with suitable jack. 

10. Connectors at VSS, backup lamp switch and 
computer aided gear select solenoid. 

11. Transmission to clutch housing retaining bolts and 
remove transmission. 


Install or Connect 


T, Bolts retaining transmission to clutch housing and 
support with suitable jack. 


Tighten 
© Bolts retaining transmission to clutch housing 
50 N-m (37 Ib. ft.). Refer to Figure 6 for 
tightening sequence. 
2. Connectors at VSS, backup lamp switch and 
computer aided gear select solenoid. 
3. Slide driveline torque beam 
transmission extension housing. 


forward onto 


4, Propeller shaft and retaining bolts. Install 
driveshaft onto yoke in same position as removed 
noting marked areas. 


Tighten 
© Propeller shaft to yoke retaining bolts to 24 
N-m (18 Ib. ft.). 
5. Bolts retaining support bracket (43). 


Tighten 
© Bolt (43) to support bracket to 25 N-m (18 Ib. 
J. 


6. Check transmission oil level and fill if necessary. 
Refer to “Transmission Oil Drain/Fill” in this 
section. 

Parking brake cable clip. 

Align driveline torque beam and install retaining 
bolts. 


[A] Tighten 
Driveline torque beam to differential carrier 


retaining bolt 80 N-m (60 Ib. ft.). 
e@ Driveline torque beam to transmission 


ex 


retaining bolt 50 N-m (37 Ib. ft.). 

9. Complete exhaust system. Refer to “Complete 
Exhaust System” in SECTION 6F. 

10. Console trim plate. Refer to SECTION 8C. 


95 7606-78 


Figure 6 - ZF 56-40 6-Speed Manual Transmission Removal/Installation 
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11. Negative battery cable. 


NOTICE: Refer to “NOTICE” on Page 7B-1 for 
information on air intake duct. 


OFF-VEHICLE SERVICE 


COUNTERSHAFT SEAL 
Figures 7 and & 


Tools Required: 
J 29381 Seal Installer 
J.37107-1 Removal Screw 
J 6125-B Slide Hammer 


= Remove or Disconnect 


1. Transmission from vehicle. 
“Transmission Removal/Installation” in 
section. 

2. Countershaft seal (23) from front case (26) using 
J 6125-B with J 37107-1. 


Refer to 
this 


Install or Connect 
1. Press countershaft (23) seal into front case (26) 


using J 29381 
2, Transmission. 


NOTICE: Refer to “NOTICE” on Page 7B-1 for 


information on air intake duct. 


MAIN DRIVE GEAR BEARING RETAINER AND 
GASKET 
Figures 1 and & 


Remove or Disconnect 


1. Transmission from vehicle. 
“Transmission Removal/Installation” 
section. 

2. Main drive gear bearing retainer assembly (1, 2, 3, 
4) and selective shim (38) from transmission. 


Refer to 
in this 


© Front case (26) and bearing retainer tube flange 
(1) sealing surfaces. 


Important 
© Ifthe main drive gear bearing retainer tube flange 
(D) or retainer tube (3) is to be replaced, the 
following procedure must be performed to ensure 
proper transmission main drive gear end play. 


Assemble 


T, Support and assembly fixture front plate J 37337-1 
to J 37337-2. Mount front plate and arbor 
assembly to bench mount J 3289-20. 


ZF S6-40 MANUAL TRANSMISSION _7B-7 


129381 


MAIN DRIVE GEAR 
COUNTERSHAFT SEAL 
TRANSMISSION FRONT CASE 
MAIN DRIVE GEAR BEARING 


15 7607-78 
Figure 7 - Installing Countershaft Seal 


2. Transmission assembly to support and assembly 
fixture front plate. Rotate to main drive gear (6) 
UP position. Cap output end of transmission or 
drain transmission fluid before rotating assembly. 


Measure 


With the transmission in the vertical position 

and using a depth micrometer: 

‘A. Measure from the sealing surface of the 
front case (26) to the main drive gear 
bearing outer race (37). 

B. Measure from the main drive gear bearing 
retainer flange (1) gasket surface with 
NEW gasket in place (5), to the retainer 
tube (3) selective shim mating surface. 

C. The difference between measurement A 
and B, minus the clearance needed to 
compress the gasket, which is 0.05 mm 
(0.002 in.) to 0.10 mm (0.004 in.), is equal 
to the thickness of the selective shim (38). 
Refer to Figure 10 for available shim 
thicknesses. 


Install or Connect 


Selective shim (38), retainer gasket, (5), retainer 
assembly (1, 2, 3, 4) and bolts (24). 
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‘SHIM AVAILABILITY CHART 
mm(inches) | mm (inches) | _ mm (inches) 
1.65 (0.666) | 1.95 (0.078) | 2.25 (0.090) 
1.70 (0.068) | 20 (0.080) | 2.30 (0.092) 
1.75 (0.070) | 2.05 (0.082) | 2.35 (0.094) 
1.80 (0.072) | 2.10 (0.084) | 2.40 (0.096) 
4.85 (0.074) | 2.15 (0.086) | 2.45 (0.098) 
1.90 (0.076) | 2.20 (0.088) | 2.50 (0.100) 


[A] verti micromereR 
[MAIN DRIVE GEAR BEARING RETAINER TUBE FLANGE 
MAIN DRIVE GEAR BEARING RETAINER TUBE 
MAIN DRIVE GEAR BEARING RETAINER GASKET 
[&] MAIN prive Gear 

26] TRANSMISSION FRONT CASE 

37] MAIN DRIVE GEARBEARING 


3373374 


Tighten 
© Main drive gear bearing retainer assembly to 
transmission front case bolts (24) to 21 N-m (15, 
Ib. ft.). 
2. Transmission. Refer to “Transmission 
Removal/Installation” in this section. 


MAIN DRIVE GEAR BEARING RETAINER TUBE 
AND SEALS: 
Figures 1 and9 


Tool Required: 
J 38126 Seal Installer 


Remove or Disconnect 


1. Transmission from vehicle. Refer to 
“Transmission Removal/Installation” in this 
section. 

2. Main drive gear bearing retainer assembly (1, 2, 3, 
4) from transmission. 


3. Separate retainer flange (1) from bearing retainer 
assembly (1, 2,3, 4). 

O-ring (2) from flange (1) 

Main drive gear bearing seal (4) from retainer tube 
(3) and discard seal (4). 


oe 


Figure 9- Installing Bearing Seal 
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i Clean 


Front case (26) and bearing retainer tube flange 

(1) sealing surfaces. 

Retainer tube (3) seal surfaces. 

© If the main drive gear bearing retainer tube is to 
be replaced, proper main drive gear end play must 
be maintained. Refer to the main drive gear end 
play measuring procedure outlined under “Main 
Drive Gear Bearing Retainer and Gasket” in this 
section. 


| Install or Connect 

Bearing seal (4) into retainer tube (3) using 
J 38126, 

O-ring (2) onto flange (1). 

Tube (3) into flange (1). 

Retainer gasket (5), retainer assembly (1, 2, 3, 4) 
and bolts (24). 


Tighten 
© Main drive gear bearing retainer assembly to 
transmission front case bolts (24) to 21 N-m (15 
Ib. ft.). 
5. Transmission. Refer to “Transmission 
Removal/Installation” in this section. 


GEARSHIFT ASSEMBLY 


R58 


NOTICE: The following procedure covers removal 
and installation of the gearshift assembly. The 
gearshift comes as an assembly and is not to be 
serviced as components. 


Figure 10 


Tools Required: 
J 37337 Support and Fixture 


| Remove or Disconnect 


‘Transmission from vehicle. Refer to 
“Transmission Removal/Installation” in this 
section. 

2. Assemble J 37337-1 (front plate) to J 37337-2 
(arbor). Mount front plate and arbor assembly to 
J 3289-20 (holding fixture bench mount). 

3. Mount transmission onto support and assembly 
fixture front plate. 

4. Slide support bracket (43) off of shaft. 

5. Cable ties (47, 21). Pull boot back to expose 
gearshift rod (48). 

6. Move the snap ring back towards the joint just 
enough to remove the gearshift shaft pin (49). 

7. Gearshift control arm bolt (45) and gearshift 
assembly from transmission. 

8. Boot (46) from shifter assembly. 


ZF S6-40 MANUAL TRANSMISSION 7B-9 


9. Gearshift cover nuts (22) and cover (23) from 
gearshift assembly. 

10. Pull up on the shift lever (26) to remove assembly 
from the remote control arm (36). 


Important 


e Watch the shim (31A) placement and note 
which shim came from which side. 


11. Rotate the gearshift rod (48) down and support 
shift rod in order to punch out the flange bolt (41). 
Watch for cup washers (414A). 


Clean 
© All metal parts thoroughly in suitable solvents. 


| Install or Connect 

T. Carefully push gearshift rod (48) onto gearshift rod 
shaft (42). Make sure when installing the shift rod 
you have the cup springs (41A) facing each other in 
the notch provided. 

2. The flange bolt (41) should be installed with the 
head in the up position. Do this so the gearshift 
rod (48) is in its original position so the flange bolt 
cannot work its way out. 

3. Using a medium center punch, carefully peen over 
the small end (bottom) of the flange bolt (41) to 
keep it in a fixed position. 

4. Gearshift lever assembly (26) into the control arm 
(36). Make sure you have the flat shims (31A) 
behind the pivot guides (81) as they were before. 


Important 
© Check pivot joint assembly for freedom of 


operation and add or remove shim (83) if 
required. Lube assembly with white grease. 


5. Cover (23) and four 10 mm hex nuts (22). 


Tighten 
@ The four hex nuts (22) to 10 N-m (89 Ib. in.). 

6. Gearshift boot (46); make sure there are no rips in 
it. 


NOTICE: Do not install cable ties (21 and 47) 
until the gearshift assembly has been installed to 
the transmission and stop block shim (37) size has 
been determined. 


7. Gearshift rod (48) onto the main shift rod on the 
transmission. Install gearshift shaft pin (49) and 
slide the snap ring (60) over the pin. 

8. Control arm bolt (45). 


Tighten 
© Bolt (45) to 25 N. 


-m (18 Ib. ft.). 
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CABLE TIE 
COVER NUT 

COVER STUD 

COVER 

SPRING CLIP 

REVERSE LOCKOUT ROD. 
GEARSHIFT LEVER 

STOP BLOCK 

SET SCREW 

(GEARSHIFT LEVER BEARING 
GEARSHIFT LEVER SPRING 
PIVOT GUIDES 


PIVOT 


GEARSHIFT PIVOT PIN 
CONTROL ARM STOP BLOCK SHIM THICKNESS 


STOP BLOCK SHIM 1.0 mm (.040 in.) 1.8 (072in) 
STOP BLOCK STOP [4-2 mm (088 in) 2.0 (080 in.) 
stor BOLT 4.5 mm (.060 in) 

SNAP RING 

FLANGE BOLT 

CUP SPRING WASHER GEAR SHIFT BOOT 
GEARSHIFT ROD SHAFT CABLE (2) TIE 

CUP SPRING WASHER GEARSHIFT ROD 

SNAP RING GEARSHIFT SHAFT PIN 
SHIMS: SUPPORT BRACKET ‘SNAP RING 

PIVOT ASSEMBLY PIN SUPPORT BOLT (2) GEARSHIFT SHAFT SEAL 
‘SHIM RING 45} CONTROL ARMEOLT GEARSHIFT SHAFT. 


Figure 10 - Gearshift Assembly 


EISSEE SSCS 


re 


e| (a 
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9. Support bracket (43) and two bolts (44). 
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3, Mount transmission in the vertical position with 
the output end at the top. Using J 37337-2 and 
J37337-1. Transmission support and assembly. 

4. Vehicle speed sensor. Refer to “Speed Sensor” in 


© Stop block clearance adjustment. Naniele: see 
, neice ints Bik wou Nok : 

See cron atthe Inceing pin (S8vand the stse © Bolts (44) and rear shifter bracket (43) from rear 
block 1D. extension and shifter assembly. 

Using a fecler gauge to measure the clearance Loosen front mounting bolt (45) on control arm. 
in between these two parts, you can measure 7: Reverse idler cover and gasket, Note location of 
this through the opening at the top of the bolts as they are removed. — 
shifter. ‘The required clearance is 0.10 mm  ® Punch hole in 30 mm sealing plug using a center 
(.004 in.) min. to 0.30 mm (.012 in.) max. punch. ay 

¢  Ifyour measurement is less or greater than the 9 Using a threaded tip slide remove the 30 mm 
tolerance allowed, you must remove the plastic sealing plug; then use slide hammer with an M8 
ties (21 and 47), Remove the two bolts (44) and thread size to remove the reverse gear idler shaft. 
support bracket (43). 10. Reverse idler gear and bearings. Refer to 

@ Pull back the gearshift boot (46) from the back SECTION 7B1, (Figure 9). 
down so that you are able to remove the two M 
locking pin bolts (39) and pull off the locking leasure 
pin (38) and stop block shim (37). You will Set up a dial indicator on the rear extension 
change the shim to a larger or smaller one as housing to check output shaft end play. Using 
needed to obtain your required clearance. a pry bar with shop towel wrapped around it, 
Refer to Figure 12 for shim size and very carefully place it under the reverse gear. 
availability. Move the shaft up and down to check end play. 

© Assemble. shifter stop block assembly and The end play should be 0.00 mm (0.00 in.) to 
install locking pin bolts (39). 0.40 mm (0.16 in.). 

Tighten NOTICE: If end play is not correct, check 
ym (39) to 25 N-m (18 Ib. ft). installation of selective shim or shim may have to 

© Reposition gearshift boot (46) on control arm be- changed \to: different thicknéss. Main’ shaft 
(36) and install support bracket (43) with bolts output bearing is not completely seated in case. 
44), 

Pare (44) to 26 N-m (181b. ft). 11. Bolts retaining extension housing. 


@ Remeasure clearance after shifter is torqued to ; 
the transmission to double check the required ie] Clean 
clearance needed and transmission for smooth Jl parts must be free of old gasket or debris. All 


shifting. metal parts thoroughly in a suitable solvent. 

10. Secure shifter boot to control arm using cable ties 
(21 and 47). Measure 

11. Remove front plate and arbor assembly from  ¢~ With the transmission in the vertical position and 
transmission, transmission into vehicle. Refer to asinva depth micrometer: 


“Transmission Removal/Installation” in this 
section. 

12. Check transmission oil level. Refer to “Drain/Fill 
Transmission” in this section. 


A. Measure from the case to the top of the main 
shaft output bearing. Make sure bearing is 
completely seated in case. In order to measure 
the top of the bearing, you must first “remove” 


13. Lower vehicle. the old shim, 
14, Negative battery cable. B. Take the rear extension housing with the new 
gasket, measure from top of the support ring 
REAR EXTENSION HOUSING AND down to the seating surface of the rear 
GASKET REPLACEMENT extension housing gasket. The clearance 
needed in order to compress the gasket is 0.05 
Remove or Disconnect mm (0,002 in.) to 0.10 mm (0.004 in.). 
Drain oil from transmission. Refer to “Drain/Fill C. Now subtract measurement “B” from measure- 
Transmission” in this section. ment “A” minus clearance needed to compress 
2: <Travmiscion -fom. | vehicle: Refer to gasket 0.05 mm (0,002 in.) to 0.10 mm (0.004 
“Transmission Removal/lnstallation” in this in.). This now is the size of your selected shim. 
section, Refer to SECTION 7B1, (Figure 8). 
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Install or Connect 


” Selected shim. 

2. New gasket with extension housing and 7 bolts. 
Make sure bolts have spring washers on them and 
are positioned properly in housing. 


Tighten 


© Extension housing bolt to 25 N-m (18 Ib. ft.) 
using a criss-cross pattern torquing sequence. 
Do not use impact wrench. 

3. Recheck output shaft end play as explained early. 

4. Reverse idler gear and bearings into case. They 
should be installed in the upright position. Do not 
force them into the case. 

5. Slide the reverse idler gear shaft through the case 
and gear. Make sure the retaining bolt hole lines 
up with cover bolt hole. 

6. Reverse idler cover and new gasket. The retaining 
bolt that holds shaft in place should have seal ring 
on it. 


Tighten 
@ Reverse idler cover bolt to 25 N-m (18 Ib. ft.) 
using a criss-cross pattern torquing sequence. 
Do not use impact wrench. 
7. New 30 mm sealing plug using J-Tool number 
J 39169, 
8. Rear shifter bracket and bolts. 


Tighten 
© Shifter retaining bolts to 25 N-m (18 Ib. ft.). 

9. Vehicle speed sensor. Refer to “Speed Sensor” in 
this section. 

10. Remove transmission from support fixture and 
install into vehicle. Refer to “Transmission 
Removal/Installation” in this section. 

11. Fill transmission with oil. Refer to “Drain/Fill 
Transmission” in this section. 


SPECIAL TOOLS 

3.39081 Shift Solenoid 
Wrench 

39169 Reverse Idler 
Shaft Plug 
Installer 

138126 Seal Installer 

J.21359-A Extension 
Housing Seal 
Installer 

3.29381 Seal Installer 

337337 Support and 


Fixture Tools 


GENERAL SPECIFICATIONS 


Oil Capacity ... 2,12 liters (2.0 qts) 
Gear Lubricant GM PIN 1052931 
TORQUE SPECIFICATIONS 


Driveline Torque Beam to 
Differential Carrier Bolt .. 
Driveline Torque Beam to 
Transmission Bolt ....... 
Front Exhaust Pipe Hanger 
Bracket to Transmission 
Bolt .. 
Transmission to Clutch 
Housing Bolt 
Main Drive Gear Bearing 
Retainer Assembly Bolts 
Reverse Idler Gear 
Cover Stud ...sseeeeeeeee 
Reverse Idler Gear 
CoverBolt .......eccee 


Shaft Bolt = 
Speed Sensor Retainer Bolt 
Detent Plug 
Drain Plug 
Fill Plug . 
Vent Tube . 
Computer Aided Gear Select 
Solenoid 
Backup Lamp Switch . 
Extension Housing Bolts 


80 N-m (60 Ib. ft.) 


50 N-m (37 Ib. ft.) 


54 N-m (40 Ib. ft.) 
50 N-m (37 Ib. ft.) 
21 N-m(15 Ib. ft.) 
25 N-m (18 Ib. ft.) 
25 N-m (18 Ib. ft.) 
25 Nm (18 Ib. ft.) 
10 N-m (89 Ib. in.) 
35 N-m (26 Ib. ft.) 
47 N-m (36 lb. ft.) 


47N-m(36 lb. ft.) 
15 N-m (11 Ib. ft.) 


34 N-m (25 Ib. ft.) 
47 N-m (36 Ib. ft.) 
25 N-m(18 Ib. ft.) 
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SECTION 7B1 


ZF S6-40 MANUAL TRANSMISSION - UNIT 
REPAIR 


6 SPEED 95 MM 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 


General Description 781-1 Shift Rails 
Unit Repair 7815 Countershaft Assembly . 781-18 
Gearshift Assembly 781-5 Main Drive Gear 781-21 
Extension Housing and Speed Mainshaft .. 781-22 
Sensor Gear . 781-7 General Specifications 
Reverse Idler Gear 781-9 Torque Specifications 
Transmission Front and Rear Case ..... 781-10 Special Tools 


GENERAL DESCRIPTION 


Manual transmissions are identified by “A” the 
number of forward gears and “B” the measured 
distance between centerlines of the mainshaft and the 
countershaft. 

This 6-speed, 95 mm manual transmission design 
incorporates the following features: 
© Quiet gear set (not individually interchangeable with 

previous models). 

Aluminum case. 

Fully synchronized gearing. 

Internal shift rail mechanism. 

Transmission mounted, dual pivot isolated shifter. 
Needle bearings under all speed gears. 

Solenoid inhibit of 24 and 3" gear. 

The ZF S6-40 manual transmission incorporates a 
mainshaft and countershaft type design. The 1, 2, 3, 
and 4 idler gears and reverse gear are assembled on 
the mainshaft. The 5 and 6 idler gears are assembled 
on the countershaft. The remaining drive gears are 
either pressed or cut into their respective shafts. The 
direction change of the reversing gears is 
accomplished by a reverse idler gear and shaft located 
between the mainshaft and the countershaft. 

All forward gears and reverse are fully 
synchronized. Only first and second gear are equipped 
with a dual cone type synchronizer. This design 
increases the amount of friction area between the 
synchronizer ring and gear resulting in faster 
‘smoother synchronization of gears using less energy. 


eoccece 


Third gear through sixth gear and reverse gear are 
synchronized using a single cone design 


The transmission is operated by a single gearshift 
lever and control assembly. All shift rails and the shift 
shaft are located internally of the transmission case. 
The gearshift rails are locked in the individual shift 
positions by spring detentions. The built-in shift 
locking system prevents the simultaneous shifting of 
more than one gear at a time. 


To ensure good fuel economy and compliance with 
federal fuel economy standards, 2n¢ and 3! gears are 
inhibited by the use of an electrical solenoid when 
shifting out of first gear. The following conditions 
must be true for this to occur: 


Coolant temperature is above 50°C (122°F). 

@ Vehicle speed is between 20 and 29 km/h (12 and 
19 mph). 

@ Throttle is opened 35% or less. 


Depending on the transmission model, either a lift 
ring reverse lockout inhibitor or a detent reverse 
inhibitor will be used. Transmissions with the lift ring 
feature will require the ring to be lifted before shifting 
into the reverse gate, With the detent reverse 
inhibitor, the shift lever must be positioned past the 
5/6 gate before shifting into the reverse gate. See 
“Figures 1, 2, 4, and 6” to identify the various part 
differences, Any reference to these parts in this 
section will apply ONLY if the transmission has the 
applicable reverse inhibit feature. 
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Ms 10590 
Figure 1- Six Speed ZF Transmission Assembly (1 of 4) 
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FRONT CASE FLANGE BOLT 


FILL PLUG GEARSHIFT ROD SHAFT 
DETENT CAP 43] SUPPORT BRACKET 


LOCKING PIN ‘SUPPORT BRACKET BOLT 
LOCKING PIN CONTROL ARM BOLT 


BALL GEARSHIFT BOOT 


VENTILATOR CAP CABLE (2) TIE 


VENTILATOR TUBE GEARSHIFT ROD 
DOWELPIN GEARSHIFT SHAFT PIN 
CASE GASKET SNAP RING 


REAR CASE GEARSHIFT SHAFT SEAL 


EEBEEEEEEEEE 


WASHER 3-4 SHIFT RAIL/FORK ASSEMBLY 
CASEBOLT 3-4 DETENTPLUG 

EXTENSION HOUSING GASKET 3-4 DETENT SPRING. 

ROLLPIN 3-4 SHIFT RAILDETENT 


‘SUPPORTRING 2NO GEAR BEARING 
EXTENSION HOUSING MAINSHAFT 


EXTENSION HOUSING BOLT BRO GEAR 


BUSHING 3R GEAR SYNCHRONIZER RING 
REAR OIL SEAL 3-4 SYNCHRONIZER SLEEVE 
CABLE TIE 3-4 SYNCHRONIZER BODY 

NUT [ea] setective sNaPRING 


GEARSHIFT COVER ATH GEAR SYNCHRONIZER RING 
SPRING CLIP POCKET BEARING 


BIE) 


REVERSE LOCKOUT ROD 3-4 SYNCHRONIZER PRESSURE PIECE 


GEARSHIFT LEVER, 3-4 SYNCHRONIZER BALL 
STOP BLOCK 3-4 SYNCHRONIZER SPRING 


SET SCREW BACKUP LAMP SWITCH PIN 
GEARSHIFT LEVER BEARING REVERSE SHIFT RAIL 
GEARSHIFT LEVER SPRING REVERSE SHIFT FORK 


IEE) 


PIVOT GUIDES ROLLPIN 
PIVOT ASSEMBLY PIN LOCK PIN 


ie 


SHIM REVERSE SHIFT RAIL DETENT 
pivot REVERSE DETENT SPRING 
GEARSHIFT PIVOT PIN REVERSE DETENT PLUG 


CONTROL ARM ‘SPEEDOMETER DRIVE GEAR CLIP 
STOP BLOCK SHIM ‘SPEEDOMETER DRIVE GEAR 
STOP BLOCK STOP. WASHER 


BOLT SNAP RING 
40] SNAPRING WASHER 


LIFT RING REVERSE FEATURE ONLY 
ex NOT INTER-CHANGEABLE BETWEEN LIFT RING REVERSE AND DETENT REVERSE INHIBITOR 


Figure 2 - Six Speed ZF Transmission Assembly (2 of 4) 
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SELECTIVE SHIM 
MAINSHAFT OUTPUT BEARING 
PRESSURE PIECE RETAINING RING 
SNAP RING 

SNAP RING 

WASHER 


REVERSE SYNCHRONIZER SLEEVE 


REVERSE PRESSURE PIECE 
REVERSE SYNCHRONIZER BALL 
REVERSE SYNCHRONIZER SPRING 
REVERSE SYNCHRONIZER BODY 
‘SYNCHRONIZER RING 

REVERSE GEAR 

REVERSE GEAR BEARING 
BEARING INNER RACE 

‘THRUST WASHER, 

1STGEAR 

157 GEAR BEARING 
SYNCHRONIZER INTERNAL RING 
SYNCHRONIZER INTERMEDIATE RING 
OUTER SYNCHRONIZER 

1-2 SLIDING SLEEVE 

SELECTIVE SNAP RING 

1-2 PRESSURE PIECE 

1-2 SYNCHRONIZER BALL 

1-2 SYNCHRONIZER SPRING 

1-2 SYNCHRONIZER BODY 
(OUTER SYNCHRONIZER RING 
‘SYNCHRONIZER INTERMEDIATE RING 
SYNCHRONIZER INTERNAL RING 
2ND GEAR 

COUNTER SHAFT NUT 

SNAP RING 

WASHER 

COUNTERSHAFT INPUT BEARING 
SNAP RING 

414 SPEED COUNTER GEAR 

38 SPEED COUNTER GEAR 

6TH GEAR BEARING 


6TH GEAR 
SELECTIVE SNAP RING 
SYNCHRONIZER RING 

5-6 PRESSURE PIECE 

5-6 SYNCHRONIZER BALL 

5-6 SYNCHRONIZER SPRING 
5-6 SYNCHRONIZER BODY 

5-6 SYNCHRONIZER SLEEVE 
SYNCHRONIZER RING 

STH GEAR 

5TH GEAR BEARING 
‘COUNTERSHAFT FRONT BEARING RACE 
COUNTERSHAFT 
COUNTERSHAFT REAR BEARING 
REVERSE IDLER COVER BOLT 
RETAINING BOLT 

RETAINING BOLT SEAL 
REVERSE IDLER COVER 

COVER GASKET 

PLUG 

REVERSE IDLER GEAR SHAFT 
REVERSE IDLER GEAR BEARING 
REVERSE IDLER GEAR 

LOCK PIN 

ROLLPIN 

5-6 SHIFT FORK 

5-6 SHIFT FORK SHOE 

5-6 DETENT PLUG 

5-6 DETENT SPRING. 

5-6 SHIFT RAIL DETENT 

5-6 SHIFT RAIL 

4-2 SHIFT RAIL 

1-2 SHIFT RAIL DETENT 

1-2 DETENT SPRING. 

4-2 DETENT PLUS 

SELECTIVE SHIM 

SELECTIVE SNAP RING 

INPUT SHAFT MAIN BEARING 
‘aT GEAR INPUT SHAFT 


Figure 3 - Six Speed ZF Transmission Assembly (3 of 4) 


11.12.91 
Ms 10592 
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GEAR SHIFT SHAFT BALL SLEEVE 1m 
GEARSHIFT SHAFT STOP 173 


MAGNET 


SNAP RING 174 
164] GEARSHIFT SHAFT 175 


165 | SPEED SENSOR RETAINER 176 


166] SPEED SENSOR BOLT 17 
167] spacer 178 


168] SPEED SENSOR GEAR 179 


769] O-RING 180 


170] SPEED SENSOR 181 
171] WIRE HARNESS RETAINER 182 


SOLENOID 


SHIFT SHAFT DETENT BOLT 
DETENT INNER SPRING 
DETENT OUTER SPRING 
SHIFT SHAFT DETENT 
DRAIN PLUG 
BACKUP LAMP SWITCH 


O-RING 


RETAINER FLANGE 


RETAINER FLANGE BOLT 


COUNTERSHAFT SEAL 
4-2 SHIFT FORK 


ROLLPIN 
LOCK PIN 


3RD GEAR BEARING. 


BEARING RETAINER GASKET 
INPUT SHAFT SEAL 


BEARING RETAINER TUBE 
30% NOT INTER-CHANGEABLE BETWEEN LIFT RING REVERSE AND DETENT REVERSE INHIBITOR 


IC0003-781-¥.-RA 


Figure 4 - Six Speed ZF Transmission Assembly (4 of 4) 


Lubrication of the internal parts of the 
transmission shafts, gears, linkage, ete. is 
accomplished by immersion lubrication. As the 


various lower parts of the transmission rotate through 
the transmission oil, they lubricate the higher 
mounted components by transferring oil across the 
gears as they mesh. Oil level is critical as too much oil 
may cause overheating and a low oil level will cause 
excessive wear. 


UNIT REPAIR 


GEARSHIFT ASSEMBLY 
Figures 5and 6 


‘Tool Required: 
J 37337 Support and Fixture 


fe] Remove or Disconnect 


Assemble J 37337-1 (front plate) to J 37337-2 
(arbor). Mount front plate and arbor assembly to 
J 3289-20 (holding fixture bench mount). 

2. Mount transmission onto support and assembly 
fixture front plate. 


Important 


© Before beginning —_ disassembly, 
transmission into 1st gear. 


shift 


3. Cable tie (47) at lower front of boot (46). Pull boot 


T, 
back to expose gear shift rod (48) 2. 
3 


4, Slide snap ring (50) on gearshift rod (48) pass pin 
49). 


5, Gearshift linkage pin (49) from gearshift rod (48) 4, 


and gearshift shaft (164). Shift back into neutral. 


6. Rear support bracket bolts (44) and support 5. 


bracket (43). 


7. Gearshift control arm bolt (45) and gearshift 6. 


assembly from transmission. 


GEARSHIFT LINKAGE 
DRIFT geare 


REAR CASE 
REAR SUPPORT 
BRACKET 


CONTROL ARM 
BOLT 


GEARSHIFT SHAFT PIN 


SNAP RING 


Ms 10594 
Figure 5- Removing Gear Shift Linkage 


Disassemble 


‘Cable ties (21) and (47) from boot (46). 

Boot (46) from gearshift assembly 

Gearshift cover nuts (22) and cover (23) from 
gearshift assembly. 

Snap rings (40) from pivot pin (35) and pin from 
gearshift lever (26). 

Gearshift lever (26) with gearshift rod (48) from 
gearshift control arm (36). 

Gearshift rod (48) from gearshift lever (26) using a 
punch to remove pin (41) from shaft. (42). 
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cegawee] \ 
eo 


= 


CABLE TIE PvoT 
COVER NUT GEARSHIFT PIVOT PIN 
cover sTuD CONTROL ARM 
COVER [G7] stop stock sHim 
SPRING CLIP [GB] stop stock stor 
REVERSE LOCKOUT ROD STOP BOLT + LIFT RING REVERSE FEATURE ONLY 
GEARSHIFT LEVER SNAP RING OEE WD DETENT REVERSE RHGTOR 
STOP BLOCK FLANGE BOLT 

SET SCREW CUP SPRING WASHER GEAR SHIFT BOOT 
GEARSHIFT LEVER BEARING GEARSHIFT ROD SHAFT ‘CABLE (2) TIE 

GEARSHIFT LEVER SPRING CUP SPRING WASHER GEARSHIFT ROD. 

PIVOT GUIDES SNAP RING GEARSHIFT SHAFT PIN 
‘SHIMS SUPPORT BRACKET SNAP RING 

PIVOT ASSEMBLY PIN [44] support sot (2) GEARSHIFT SHAFT SEAL 
SHIM RING CONTROL ARM BOLT GEARSHIFT SHAFT cooa2. 


‘STOP BLOCK SHIM THICKNESS 


1.0 mm (.040 in.) 1.8(.072 in) 


4.2 mm (.048 in.) 2.0 (.080 in.) 


1.5 mm (.060 in) 


Figure 6- Gearshift Assembly 
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7. Press gearshift lever bearing assembly (29) from 
gearshift lever (26). 

8. Set screw (28) and reverse lockout tie rod (25). 

9. Stop block (27) and gearshift lever spring (30) from 
gearshift lever (26). 

10. Pivot (34) from gearshift control arm (36). 

11. Pivot guides (31) and shim rings (33) from pivot 
(34). 

12. Gearshift axial pivot joint pins (32). 

13. Stop (38) and shim (37) from control arm (36). 


Clean 


© All metal parts thoroughly in suitable solvent. 

@ Allseals and gaskets should be replaced, and other 
rubber parts should be cleaned only in a water- 
soluble industrial cleaner that does not contain 
chlorinate hydrocarbons as this will cause 
swelling of rubber parts. 


inspect 
© Parts for wear or damage. 


Assemble 


T, Axial pivot joint pins (32) into gearshift pivot joint 
(34). Install pin (32) flush with pivot joint (34) 
inner surface. 

2. Shim rings (33) on both sides of joint (34), then 
pivot guides (31). 


Important 


© Check pivot joint assembly for freedom of 
operation, and add or remove shim if required. 


Gearshift lever spring (30) and stop block (27). 

Stop block set screw (28) after inserting tie rod (25) 

use Loctite 262 on set screw into gearshift lever 

(26) and stop block (27). 

5. Gearshift lever bearing assemblies (29) into 
gearshift lever (26). Insert bearings (29) flush 
with gearshift lever. 

6. Gearshift lever shaft (42) into gearshift lever (26) 
and gearshift rod (48) to shaft (42) with flange bolt 
(aD. 

7. Pre-assembled gearshift lever (26) into gearshift 
pivot joint (34) and install pivot pin (35). 

8. Snap rings (40) to pivot pin (35). 

9. Stop block stop (38) and shim (37) to control arm 
(36). Do not tighten bolts (39) at this time. 

10. Pre-assembled pivot joint (32) into gearshift 
control arm (36). 

11. Boot (46) over assembly. 

12. Gearshift cover (23) and nuts (22). Use Loctite 262 

on four studs (22A) as they thread into control 

arm. 


Tighten 
@ Nuts (22) to 10 N-m (89 Ib. in.). 


re 
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NOTICE: Do not install cable ties (21 and 47) 
until the gearshift assembly has been installed to 
the transmission and stop shim (37) size has been 
determined. 


Install or Connect 


I. Gearshift assembly to transmission. Align the 
gearshift rod (48) with gearshift shaft (164). 
2. Gearshift control arm bolt (45) to rear case (11). 


Tighten 


Bolt (45) to 25 N-m (19 Ib. ft.). 

3. Gearshift rod (48), with linkage pin (49), to 

gearshift shaft (164). 

Snap ring (50) into gearshift rod (48) groove. 

Rear support bracket (43) and bolts (44); finger 

tighten only. 

6. Locking pin (38), with shim (37) underneath to 
control arm (36). 

7. Locking pin bolts (39). Do not torque bolts (39) at 
this time. 


ata 


Measure 


© Shift transmission into 6th gear. 

Clearance between stop bolt (27) and locking 
pin (38) must be .10 mm - .30 mm (.004 in. to 
012in,). 

If necessary, replace shim (37) to achieve 
correct clearance. Refer to Figure 6 for shim 
size availability. Check shiftability in 5th and 
6th gears. 


Tighten 

Bolts (39) to 25 N-m (18 lb. ft.). 

8. Remove support bracket (43) and position boot (46) 
over shifter assembly and secure with cable ties 
(47, 21). 

9. Support bracket (43) and bolts (44). 


Tighten 
Support bracket bolts (44) to 25 N-m (18 Ib. ft.). 
10. Check transmission for smooth shifting. 


EXTENSION HOUSING AND SPEED SENSOR 
GEAR 


Figures 7and & 


Tools Required: 
J.21359-A Seal Installer 
4J.21465-01 Bushing Service Kit 


Remove or Disconnect 


1. Gearshift assembly as described in this section. 
2. Speed sensor (170) from extension housing (17). 
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3. Extension housing bolts (18). Note position of 
short bolt. Extension housing (17), from rear case 
an. 

Selective shim (81) 

Depress clip (76) and pull speed sensor drive gear 
(77) from mainshaft (57). 

Clip (76) and washer (78). 

Extension housing gasket (14). 


ae 


6. 
q 


Disassemble 


‘Support ring (16) from extension housing (17) by 

first driving out roll pin (15). 

2, Extension housing rear oil seal (20) from extension 
housing (17). 

3. Extension housing bushing (19) using J 21456-16 

with J 8092. 


Clean 

© All metal parts thoroughly in suitable solvent. 

© Allseals and other rubber parts should be cleaned 
only in a water-soluble industrial cleaner that 
does not contain chlorinate hydrocarbons as this 
will cause swelling of rubber parts. 


Inspect 
© Parts for wear or damage. 


Assemble 


T, Extension housing bushing (19) using J 21456-1 
with J 8092, 

2. Press support ring (16) into extension housing 
being careful to align support ring groove. 


Important 


Extension housing (17) MUST be heated to 
80°C (176°F) before pressing ring (16) into 
housing. 


Roll pin (15). 

Extension housing rear oil seal (20) (grease coated 
between sealing lip and dust lip) using J 21359-A. 
If the extension housing (17) or support ring (16) 
are to be replaced, the following measuring procedure 
must be performed to maintain correct mainshaft (57) 
end play. 


ae 


Measure 


© With the transmission in the vertical position: 
A. Measure from the case to the top of the 
mainshaft output bearing. Make sure bearing 
is completely seated in case. In order to 
measure the top of the bearing, you must first 

take “OFF” the old shim. 
B. Take the rear extension housing with the new 
gasket, measure from top of the support ring 
down to the setting surface of the rear 


asen 


EXTENSION HOUSING GASKET 
ROLLPIN 

‘SUPPORT RING 

EXTENSION HOUSING 
EXTENSION HOUSING BOLT 
EXTENSION HOUSING BUSHING 
REAR OIL SEAL 

DRIVE GEAR CLIP 
‘SPEEDOMETER DRIVE GEAR 
WASHER 

SELECTIVE SHIM 

‘SPEED SENSOR BOLT 

SPEED SENSOR 


Ms 10596 


Figure 7 - Transmission Extension Housing 


extension housing gasket. Refer to Figure 8. 
The clearance needed in order to compress the 
gasket is 0.05 mm (0.002 in.) to 0.10 mm (0.004 
in.). Now subtract measurement “B” from 
measurement “A” minus clearance needed to 
compress gasket 0,05 mm (0.002 in.) to 0.10 
mm (0.004 in). This now is the size of your 
selected shim. Refer to Figure 8. 


Install or Connect 

Extension housing gasket (14) and selective shim 
(81). 

Washer (78) onto mainshaft (57). 

Clip (76). 

Speed sensor drive gear (77). 

Extension housing (17) and bolts (18) noting 
position of short bolt. 


Tighten 
© Bolt (18) to 25 N-m (18 Ib. ft.) 
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6. Speed sensor (170), spacer (167), retainer (165) and 
bolt (166). 


Tighten 


@ Bolt (166) to 10 N-m (89 Ib. in.). 
7. Gearshift assembly. 


REVERSE IDLER GEAR 
Figure 9 


Tools Required: 
J37107-1 Adapter 
J 6125-B Slide Hammer 


Remove or Disconnect 


Reverse idler gear shaft bolt (137), cover bolts and 

stud (136). Cover (139), and gasket (140), note 

position of bolt lengths and stud. 

2. Reverse idler shaft plug (141) using J 37107-1 
which must penetrate the plug at the center. 

3. Reverse idler gear shaft (142) using a bolt 
threaded into the shaft. Stud (136) will work. 

4, Reverse idler gear (144) and bearing assembly 
(143) from rear case (11). 

5. Bearing assembly (143) from gear (144). 


Clean 
© Allparts thoroughly in suitable solvent. 


‘SHIM AVAILABILITY CHART 


mm (inches) mm (inches) mm (inches) 


1.65 (0.056) | 1.95(0.078) | 2.25 (0.090) 
1.70 (0.068) 2.00 (0.080) 2.30 (0.092) 
[17510070 2.05 (0.082) 2.35 (0.094) 


[1.800.072 2.10(0.08a) | 2.40(0.096) 
[1.85 (0.074) 2.15 (0.086) 2.45 (0.098) 
[190 (0.076) 2.20 (0.088) 2.50 (0.100) 


REAR CASE COVER GASKET 


DEPTH MICROMETER, 


COVER BOLT PLUG 


TRANSMISSION REAR CASE 
EXTENSION HOUSING GASKET 
SUPPORT RING 

EXTENSION HOUSING 


MAINSHAFT OUTPUT BEARING 
Ms 10597 


REVERSE IDLER 
RETAINING BOLT GEAR SHAFT 


RETAINING BOLT SEAL GEAR BEARING 


COVER REVERSE IDLER GEAR 
Ms 10598 


Figure 8 - Measuring for Mainshaft Select Shim Figure 9 - Reverse Idler Gear 
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Inspect 
Parts for wear or damage. 


Install or Connect 

T. Bearing assembly (143) into gear (144) and 
lubricate bearings with transmission oil. 

2. Reverse idler gear (144) and bearing assembly 
(143) into rear case (11). 

3. Reverse idler shaft (142) into rear case (11), 
inserting smaller diameter of shaft first. 


Important 


© Reverse idler shaft bolt hole must be installed 
to accommodate retaining bolt (137). 


4, Reverse idler gear cover gasket (140) and cover 
(189), Idler shaft bolt (137) with seal (138), cover 
bolts, and stud (136). 


Tighten 


@ Bolts (136, 137) to 25 N-m (18 Ib. ft.). 
5. Reverse idler shaft plug (141) flush with rear case 
ay 


TRANSMISSION FRONT AND REAR CASE 
Figures 10 through 22 


Tools Requir 
J 6125-B Slide Hammer 
J 21359-A Seal Installer 
J 29381 Seal Installer 
J 35411 Bearing Installer 
J 36038 Bearing Race Remover 
J37107 Adapter 
J 37337 Support and Assembly Fixture 
J 37339 Bearing Remover and Installer 
J.37341 Bearing Installer 
J 38126 Seal Installer 
J 38127 Bearing Remover 
J 38128 Adapter 
J 38129 Bolts 
J 38130 Guide 
J 38131 Spanner Socket 
J 8433 Puller Bridge 
J 38455 Main Drive Gear Installer 
J 38746 Input Shaft Holding Tool 


Remove or Disconnect 

T. Extension housing and speed sensor gear as 
described in this section. 

2. Reverse idler gear assembly as described in this 
section. 

3. Rotate support and assembly fixture to input shaft 
“UP” position. 


9. 


INPUT SHAFT 


SLIDE HAMMER 
FRONT CASE 


TRANSMISSION 
COUNTERSHAFT SEAL 
Ms 10599 


RATCHET 


FRONT CASE 


Figure 11 - Countershaft Nut 


Countershaft seal (186) from front case using 
J 37107-1. 

Bearing retainer bolts (185) from bearing retainer 
(184). 

Bearing retainer assembly and gasket (180). 
Selective shim (157). 

Countershaft nut (113) from countershaft (134) 
using J 38131 while holding the main drive gear 
(160) with J 38746, Discard nut (113). 

Washer (116). 


Disassemble 


‘Separate retainer flange (184) from bearing 
retainer assembly. 

O-ring (183) from flange (184). 

Input shaft seal (181) from retainer tube (182). 


Clean 


© All metal parts thoroughly in a suitable 
solvent. 
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@ All seals should be replaced and other rubber —_11, Gearshift shaft detent bolt (174). 
parts should be cleaned only ina water-soluble 12. Gearshift shaft detent inner/outer springs (175, 
industrial cleaner that does not contain 176), and detent (177). 
chlorinated hydrocarbons as this will cause 13. Gear select solenoid assembly (172). 
swelling of rubber parts. All seals should be 14. Backup lamp switch (179) and pin (68). 
replaced once removed. 15. Rotate support and assembly fixture to output 
shaft “UP” position. 
Inspect 16. Three gearshift rail detent sealing caps (53, 75 and 
156) using J 6125-B with J 37107 adapter. 


Fot water cemmege: 17. Three gearshift rail detent springs (64, 74 and 155) 
1 and detent pins (55, 73 and 164). 
i Assemble 18. Snap ring (79) and washer (80) from mainshaft 
Input shaft seal (181) into main drive gear GD). 
bearing retainer tube (182) using J 38126. 19. Bolts and stud (13) retaining rear case (11) to front 
© Input shaft gear bearing retainer O-ring (183) case (1). Note position of stud and wiring harness 
onto input shaft gear bearing retainer tube Liseket, 
flange (184). = 20. Rear case (11) from front case (1) using J 38129 
@ Retainer tube (182) into tube flange (184). with J 8438, 


10. Snap ring (138) from front case (1) 


FRONT CASE ‘COUNTERSHAFT NUT SHIFTSHAFT DETENT PLUG 


REAR CASE BEARING WASHER [175] INNER SPRING 
DETENT PLUG DETENT PLUG [176] outer spring 

DETENT SPRING DETENT SPRING SHIFTSHAFT DETENT 

3/4 SHIFTSHAFT DETENT 5/6 SHIFTSHAFT DETENT BACKUP LAMP SWITCH 
MAINSHAFT 1/2 SHIFTSHAFT DETENT BEARING RETAINER GASKET 
REVERSE DETENT DETENT SPRING BEARING RETAINER TUBE 
DETENT SPRING DETENT PLUG O-RING 

DETENT PLUG SELECTIVE SHIM RETAINER FLANGE 

SNAP RING SNAP RING RETAINER FLANGE BOLT 
WASHER SOLENOID COUNTERSHAFT SEAL 


Figure 12 - Front and Rear Transmission Cases 
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Important 


© Insert bolts of J 38129 into holes that are 180° 
apart. 

@ Magnet (173) may fall from rear case (11) 
during case separation. 


21. Discard gasket (10). 


Disassemble 


© Mainshaft output bearing (82) from rear case 
(11). Bearing (82) is a slip fit. 

© Countershaft rear bearing (135) using J 8433, 
J. 38128 and J 36038, from rear case (11). 

© Gearshift shaft seal (51) by prying from rear 
case (11). 

© Gearshift shaft bearing assembly (161) from 
rear case (11) using J 38127. 


Important 


© Install tool so that it is in bearing recess, not 
on bearing surface. 


Clean 

© All metal parts thoroughly in a suitable 
solvent. 

@ All seals should be replaced and other rubber 
parts should be cleaned only in a water-soluble 
industrial cleaner that does not contain 
chlorinated hydrocarbons as this will cause 
swelling of rubber parts. All seals should be 
replaced once removed. 


Inspect 
For wear or damage. 


Assemble 

e Press countershaft rear bearing (135), with 
enclosed bearing cage to the rear, and short 
collar of bearing facing forward, into rear case 
(11 using J 37339. 


Important 


@ Rear case (11) MUST be heated to 80°C 
(176°F) before installing bearing (135). 


© Press gearshift shaft ball sleeve (161) into rear 
case (11) until fully seated using J 37341 

© Shift shaft seal (51) (grease coated between 
sealing lip and dust lip) into rear case (11) 
using a socket that will drive against the seal 
inner shoulder, until fully seated. 

@ Magnet (173) to inside-bottom of rear case (11). 
A coat of light grease between the magnet and 
case will retain magnet in place 


438129 


337337-2 


413733741 


WRENCHES: 
FRONT CASE 

REAR CASE 

OUTPUT END MAINSHAFT 


Ms 10602 


338128 


136038 


COUNTERSHAFT REAR 
BEARING 


WRENCHES 
REAR CASE 


Ms 10603 


Figure 14- Countershaft Rear Bearing Removal 


22. Gearshift rail detent sealing cap (149) from left 
side of front case (1). 

23. Gearshift rail detent spring (150) and detent pin 
(149) 

24. Gearshift shaft (164) by pulling upward while 
rotating back and forth to clear shift forks (1-2 
shift rail in 1st gear), 

25. 1-2 shift fork roll pin lock (189) and roll pin (188) 
from shift fork (187) 

26. Slide gearshift rail (153) out of shift fork (187). 
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27. Reverse shift fork roll pin lock (72) and roll pin 
(71) from reverse shift fork (70). 


Important 


© Hold fork (70) away from gearset to facilitate 
removal of pin (71). 


28. Reverse shift rail (69) from gearshift fork (70). 


Important 


© Hold reverse synchronizer sleeve (87) in place 
during reverse shift rail removal to prevent 
loss of keys, springs, or balls. 


29. Reverse shift fork (69). 

30. Place support and assembly fixture J 37337-3 (rear 
plate) over gearset and secure to J 37337-2 (arbor). 

31. Rotate support and assembly fixture to input shaft 
“UP” position. 

32. Detent plug (3) from front case (1) using J 37107 
adapter. 

33. Guide tool J 38130 to countershaft (134) threads. 

34. Front fixture plate bolts. 

35. Front case (1) using J 38129 with J 38433-01, 
leaving J 37337-1 attached. 


Disassemble 


I. Countershaft snap ring (114) and selective washer 
(115) from front case (1). 

2. Countershaft input bearing (117) from front. case 
@. 

3. Input shaft main bearing (159) from front case (1) 
using J 37339. 

4. Gearshift shaft ball sleeve (161) from front case (1) 
using J 38127. 

5. Detent ball (6) and locking pins (4, 5) from front 
case (1). 


Clean 
‘All metal parts thoroughly in suitable solvent. 
 Allseals should be replaced and other rubber parts 
should be cleaned only in a water-soluble 
industrial cleaner that does not contain chlorinate 
hydrocarbons as this will cause swelling of rubber 
parts. 


Inspect 
For wear or damage. 


Assemble 


Short locking pin (4) (round side first), long 
locking pin (5) (round side first) and ball (6) shift 
into rail locking pin bore. 


NOTICE: To prevent pins (4, 5) and ball (6) from 
falling out, coat lightly with grease. 
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WRENCHES 


REAR CASE 


SHIFTSHAFT REAR BEARING 


Figure 15 - Shift Shaft Rear Bearing Removal 


2. Press gearshift shaft ball sleeve (161) into front 
case (1) until fully seated using J 37341. 

3. Press input shaft main bearing (159) into front 
case (1) using J 35411 (roller bearing side first). 


Important 


Front case (1) MUST be heated to 80°C (176°F) 
before installing bearing (159). 


4. Countershaft input bearing (117) into front case 
(1), using J 37339 until fully seated. 

5. Thrust washer onto bearing (117). 

6. Snap ring (114). 


Important 


‘Snap ring (114) must be fully seated into the 
front case groove. 

e If the snap ring (114) cannot be installed or 
there is any clearance between the “installed” 
snap ring. 


7. Press dowel pins (9) into front case (1) if removed. 


Install or Connect 


1. Pre-assemble front case assembly to J 37337-1 if 
case was removed from fixture. 
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2. Complete gear set with 3-4 shift rail and shift fork 
assembly. 1-2 shift fork and 5-6 shift rail and fork 
into J 37337-2/J 37337-3. 

3. Front case with fixture plate J 37337-1 to 
mainshaft and counter shaft assemblies. 


NOTICE: Do not install fixture bolts until the 4th 
gear input shaft (160) is seated into the input shaft 
main bearing (159). 


4, 1-2 shift fork and rail assembly to front case (1) 
and on 1-2 synchronizer sleeve (103). 

5. Press input shaft combinational bearing onto 
input shaft, noting that 5-6 shift rail is in 6th gear 
position. Install snap ring (158). 


Important 


Snap ring (168) is available in the following 
thicknesses: 2.3 mm (.092 in.); 2.4 mm (0.96 
in.); and 2.5 mm (.100 in.). Select the thickest 
snap ring (158) that will fully seat into the 
mainshaft. 


6. 1-2 shift rail (153), with detent notches toward 
rear, through 1-2 shift fork (187). Shift fork (187) 
must be offset toward rear 

7. Install 1-2 shift rail and fork assembly roll pin 
(188) and lock roll pin (189) flush. 


Important 


@ = Drive in roll pin (188) until 5 mm (0.2 in.) 
protrudes, then drive in lock pin (189) and roll 
pin together until fully installed. 


8. Reverse shift fork (70) with fork offset to the rear, 
‘onto reverse synchronizer sleeve (87). 

9. Reverse shift rail (69), with detent notches toward 
output, through reverse shift fork (70). 

10. Reverse shift fork roll pin (71) and roll pin lock 
(72). 


Important 


@ Drive in roll pin (71) until 5 mm (0.2 in.) 
protrudes, then drive in lock pin (72) and roll 
pin together until fully installed. 


11. 5-6 shift rail detent (151) spring (150) into front 
case (1) 5-6 shift rail detent sealing cap (149) onto 
detent bore. 


Important 


‘Sealing cap (149) is to be driven flush. 


12. Gearshift shaft (164) into front case (1) with 
solenoid detent facing away from gear sets. 


13. Front case gasket (10) onto front case (1). 


& 


MAINSHAFT REAR BEARING INNER SHIMS 


14. Rear case (11) to front case (1), being careful that 
gearshift shaft (164) and seal (51) is properly 
positioned. 


Important 
@ DONOT force cases together, fit should be free, 
without binding. 


15. Rear case bolts and stud (13). 


kl Important 


© Inner ring of bearing (82) MUST be heated to 
80°C (176°F) before installation onto 
mainshaft (57) (before bearing is pressed on) 


Tighten 


Bolts and stud (13) to 25 N-m (19 Ib. ft.) 

16. Press mainshaft rear bearing (82) onto mainshaft 
(57) (roller bearing side facing forward). 

17. Shim (selective) (80). 

18. Snap ring (79). 


Important 


© Snap ring (79) must be fully seated into the 
mainshaft groove with no axial movement of 
the selective shim (80). 

If the snap ring (79) cannot be installed or 
there is any clearance between the “installed” 
snap ring and the selective shim (80), the shim 
thickness must be increased or decreased. 
Refer to the following chart: 


19, Extension housing. Refer to “Extension Housing 
and Speed Sensor Gear” in this section for 
mainshaft end play measuring procedure. 

20. Reverse idler gear assembly 


Important 


© Shortest detent spring (74) is for reverse shift 
rail detent. 


2 


. Reverse shift rail detent (73), detent spring (74) 
and plug (75) into reverse detent bore in rear case 
a. 
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22. 3.4 shift, rail detent (55), detent spring (54) in rear 
case (11). 

23. 1-2 shift rail detent (154), detent spring (155) and 
plug (156) into 1-2 detent bore in rear case (11). 

24. Gearshift shaft detent (177), detent outer spring 
(176), and detent inner spring (175) into front case 
Q. 

25. Gearshift shaft detent plug (174) into front 
case (1). 


Tighten 


© Plug (174) to 35 N-m (26 Ib. ft.) 

26. Front case sealing cap (3). Use sealing compound 
and install flush with case. 

27. Vent fitting and vent tube (8). 


Tighten 

e Vent tube fitting (8) to 15 N-m(11 Ib. ft.). 
28. Backup lamp pressure pin (68) into bore. 
29. Backup lamp switch (179) into front case (1). 


Tighten 


@ Switch (179) to 47 N-m (35 Ib. ft.). 
30. Shift solenoid (172) into front case (1). 


Tighten 

@ Solenoid (172) to 35 N-m (25 Ib. ft.). 
31. Fill plug (2) hand tighten. 
32. Drain plug (178). 


Tighten 


e@ Drain plug (104) to 35 N-m (26 lb. ft.). 

33. Rotate support assembly fixture to input shaft 
“UP” position 

34. Selective shim (157) to front case (1). 


Measure 


@ With the transmission in the vertical position 
and using a depth micrometer: 

A. Measure from the sealing surface of the 
front case (2) to the main drive gear 
bearing outer race (159). 

B. Measure from the main drive gear bearing 
retainer flange (184) gasket surface with 
NEW gasket in place (180) to the retainer 
tube (182) selective shim mating surface. 

C. The difference between measurement 
“A”and “B”, minus the clearance needed to 
compress the gasket, which is 0.05 mm 
(0.002 in.) to 0.10 mm (0.004 in.), is equal 
to the thickness of the selective shim (157). 
Refer to Figure 21 for available shim 
thicknesses. 
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35. Bearing retainer gasket (180), bearing retainer 
assembly and bolts (185). 


Tighten 


e Bolts (185) to 21 N-m (16 lb. ft.). 

36. Tool J 38130 from countershaft (134) threads. 

87. Shift transmission into 5th gear. 

38. Countershaft nut (113) using J 38131 while 
holding the main drive gear (160) with J 38746. 


Tighten 


e@ Nut (113) to 220 N-m (162 Ib. ft.). 

39. Using a drift, peen the upper edge of the 
countershaft nut (113) over into the countershaft 
threads in no less than 2 places. 

40. Countershaft seal (86) into front case (1) using 
5.29381. 


SHIFT RAILS 
Figures 16 and 23 


Remove or Disconnect 


T, Transmission rear and front cases as described in 
this section. 

2. 3-4 gearshift fork/rail 
assembly. 

3. Gearshift rails (162, 153) with forks (147, 187) 

from main and countershaft assemblies. 

Sliding shoes (148) from 5-6 shift fork (147). 

Roll pin lock (145) and roll pin (146) from 5-6 shift 

fork (147). 

6, 5-6 shift fork (147) from shaft rail (152). 

7, 1-2 shift fork (187) from shift rail (153). Note, roll 
pin lock (189) and roll pin (188) were removed 
during transmission case removal. 

8. Gearshift shaft stops (162). 

9. Gearshift shaft snap rings (163). 

10. For gearshift shaft ball sleeve (161) service, refer 
to “Transmission Front and Rear Case” in this 
section. 

11. Reverse shift fork (70) and shift rail (69) are 
removed in “Transmission Front and Rear Case” 
in this section. 


Clean 


All metal parts thoroughly in suitable solvent. 

@  Allseals should be replaced and other rubber parts 
should be cleaned only in a water-soluble 
industrial cleaner that does not contain chlorinate 
hydrocarbons as this will cause swelling of rubber 
parts 


(52) from mainshaft 


Inspect 


Parts for wear or damage. 
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MAINSHAFT ASSEMBLY 
COUNTERSHAFT ASSEMBLY 
3-4 RAIL AND FORK ASSEMBLY 
REVERSE SHIFT RAIL 

REVERSE SHIFT FORK. 


5-6 SHIFT FORK 
5-6 SHIFT RAIL 
1-2 SHIFT RAIL 


INPUT SHAFT 4TH GEAR 
GEARSHIFT SHAFT 


4-2 SHIFT FORK 


3373373 


4373372 


437337-1 


FRONT CASE 


1/2 SHIFT RAIL 


5/6 SHIFT RAIL 


3/4 SHIFT RAIL, 


MS 10606 
Figure 17 - Support and Assembly Fixture 


E3] Assemble 


‘Snap ring (163) on both ends of gearshift shaft 
(164) 

Gearshift shaft stops (162). 

1-2 shift fork (187) onto 1-2 shift rail (153). Fork 
arms must point in opposite direction from the rail 
detent notches. Position the fork (187) forward of 
the rail (153) roll pin notch approximately 4 cm 
(16 in,). 


er 


Ms 10605 


137337-1 l= 1 30129 


WRENCH 


TRANSMISSION FRONT CASE 


INPUT SHAFT 4TH GEAR 


Figure 18 - Transmission Front Case Removal 


5-6 shift fork (147) onto 5-6 shift rail (152). Fork 
arms must point in the opposite direction from the 
rail detent notches with the fork shift gate 
pointing upward 

Shift fork (147) to shift rail (152) by driving in roll 
pin (146) and roll pin lock (145). 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


xe 


338127 


WRENCHES 
FRONT CASE 
Ms 10608 
Figure 19 - Shift Shaft and Main Drive Bearing 
Removal 
Important 


@ Drive in roll pin (146) in until 5 mm (0.2 in.) 
protrudes, then drive in roll pin (146) and pin 
lock (145) together until flush with fork 
surface. 


Shift fork sliding shoes (148) to 5-6 shift fork (147) 
5-6 gearshift rail/fork assembly and 1-2 gearshift 
rail/fork assembly into respective synchronizer 
sleeves (103, 129) on support fixture. 
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[3373371 


FRONT CASE 


COUNTERSHAFT INPUT BEARING 


INPUT SHAFT MAIN BEARING 


GEARSHIFT BALL SLEEVE BEARING 


Ms 10609 
Figure 20 - Installing Transmission Front Bearings 
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COUNTERSHAFT ASSEMBLY 
Figures 25 through 28 and 33 


Tools Required: 
J 5590 Bearing Installer 
J 22912-01 Split Plate 
137339 J 36513 Split Plate 
J 36183 Press Tube 
J 36184 Reducer 
J 37278 Dise 


Remove or Disconnect 


REAR CASE Important 


COUNTERSHAFT REAR © A press with 18,120 kg (40,000 Ib.) capacity is 
MS 10618 required to service the countershaft assembly. 


1. Transmission front and rear cases (1, 11). Refer to 
“Transmission Front and Rear Case” in this 
section. 

2. Place countershaft assembly in a vise equipped 
with “soft” jaws. 

3. Heat front bearing race (133) sufficiently to allow 
movement toward the end of the countershaft (134) 
using a hammer and chisel around the flanged 

137341 edge of the bearing race and the countershaft. 


37092-2 


a CAUTION: Do not overheat the 
countershaft (134). Heat from a propane 
torch is sufficient. 


4, Press front bearing race (133) the remaining 
distance with a press using J 2912-01 split plate. 

5. Snap ring (118) from countershaft (134). 

6, Press 4th speed counter gear from countershaft 
(184) using J 2912-01 split plate. 

7, Press 3° counter gear (120) and 6th gear (122) 
from countershaft (134) using J 36513 split plate. 

8 6th gear needle bearing assembly (121) from 
countershaft (134), 

9, Snap ring (123). 

10. 6th gear synchronizer ring (124) from 5-6 
synchronizer body (128). Must press synchronizer 
body off to get to 5th gear synchro ring. 


Important 


When removing sleeve (129), synchronizer 
EXTENSION AND SOCKET (1 IN. 0.0) detent balls (126) will tend to eject from detent 
bores. The use of a shop towel around the 
synchronizer sleeve (129) will help prevent the 
SHIFTSHAFT REAR SEAL detent balls (126) from possibly becoming lost. 
SHIFTSHAFT REAR BEARING 


REAR CASE 


Ms 10611 11. 5-6 synchronizer sleeve (129). 


Figure 22 - Shift Shaft Rear Bearing and Seal 12. Pressure pieces (128), synchronizer detent balls 
Installation (126), and synchronizer detent springs (127) 
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3-4 RAIL AND FORK ASSEMBLY 


REVERSE SHIFT RAIL 


REVERSE SHIFT FORK 


REVERSE FORK ROLL PIN 
REVERSE FORK LOCK PIN 


5-6 FORK LOCK PIN 


5-6 FORK ROLL PIN 
5-6 SHIFT FORK 
5-6 SHIFT FORK SHOE 


5-6 SHIFT RAIL 


1-2 SHIFT RAIL 


ZF S6-40 MANUAL TRANSMISSION 7B1-19 


GEARSHIFT SHAFT STOPS. 


GEARSHIFT SHAFT SNAP RING 


GEARSHIFT SHAFT 


1-2 SHIFT FORK 


[188] 1-2 FORK ROLL PIN 


[189] 1-2 FORK LOCK PIN, 


# NOT INTER-CHANGEABLE BETWEEN 
LUFT RING REVERSE AND DETENT 
REVERSE INHIBITOR 


ICO007-781-4-RA 


Figure 23 - Shift Shaft and Shift Rail Assemblies 


13. Press 5-6 synchronizer body (128) and 5th gear 
(181) from countershaft (134) using J 36513 split 
plate. 

14. 5 synchronizer ring (130) and 5th gear needle 
bearing assembly (132) 

15. For countershaft input and output bearing (117, 
185) service refer to “Transmission Front and Rear 
Case” in this section. 


Clean 
© All metal parts thoroughly in a suitable solvent. 


Inspect 

For wear or damage to: 

1. Synchronizer blocking rings (124, 130). It is 
recommended that NEW synchronizer rings be 


installed whenever transmission —_ is 
disassembled for repair. 
2. Tapers on synchronizer blocking rings (124, 
130). 
Measure 
ynchronizer rings using the following 
procedure: 


A. Place synchronizer ring (124, 130) over 
respective gear tapered mating 
surface. 


B. While holding the ring centered, 
measure the gap between the gear 


synchronizer teeth and __ the 
synchronizer ring teeth using a feeler 
gauge. 


C. Replace the synchronizer ring if the 
measurement is less than 1.20 mm 
(.047 in.) or greater than 1.75 mm (.069 
in). 

Gear teeth of synchronizer sleeve (129). 

Counter gears (119, 120, 122 and 131). 

Countershaft (134). 

Bearing and bearing races. 


PH Assemble 


Place countershaft (134), threaded end up, in 

press. 

2. 5th gear needle bearing assembly (132) along with 
5th gear (131), with gear synchronizer teeth facing 
up. 

3. 5th gear synchronizer ring (130) onto taper of gear 
(3b. 

4. Press 5-6 synchronizer body (128) onto 

countershaft (134) using J 36184 adapter with 

J 36183 tube driver. 
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Important 


Synchronizer body (128) MUST be heated to 
80°C (176°F) for 10 - 15 minutes before 
pressing onto countershaft. 

¢ The three stop cams of 5-6 synchronizer ring 
(130) MUST point to the respective recesses of 
synchronizer body. 


5. Snap ring (123) onto countershaft (134). 


Important 


© Snap ring (128) is available in the following 
sizes: 2.8 mm (.112 in.); 2.9 mm (.116 in.); and 
3.0 mm (.120 in.). Select the thickest snap ring 
(123) that will fully seat into the snap ring 
groove. 


33733741 : 
6. Synchronizer detent springs (127), 15 mm (0.6 in.) 


long, into pressure pieces (125) and insert pairs 
into detent bores of synchronizer body (128). 

7. 5-6 synchronizer sleeve (129) onto synchronizer 
body (128). 


Important 


© Detent springs (127) MUST face towards the 
reamed teeth of the 6-6 synchronizer sleeve 
(129). 

@ Push sleeve (129) flush against 5th (counter) 
gear (131). 


8. One at a time, pull back pressure pieces (125) far 
enough to place detent balls (126) onto detent 


springs (127). 
9. Insert pressure pieces (125) back into sleeve (129) 
SHIM AVAILABILITY CHART and poy (128): 
‘mam (inches) mm (inches) ‘mim (inches) Important 
1:65 (0.066) _ ore eas (Oran) ‘When re-inserting keys (125), push sleeve 
1.70 (0.068) 2.0 (0.080) 2.30 (0.092) (129) downward to prevent inadvertent release 
1.75 (0.070) 2.05 (0.082) 2.35 (0.094) of keys and possible loss of parts. 
7.80 (0.072) 2.10 (0.088) 2.40 (0.096) 
1.85 (0.074) 2.15 (0.086) 2.45 (0.098) 10. 6th gear synchronizer ring (124), 
1.90 (0.076) 2.20 (0.080) 2.50 (0.100) 
Important 
DEPTH MICROMETER © The three stop cams of 6th gear synchronizer 


ring (124) MUST point to the respective 
recesses of synchronizer body (128). 

INPUT SHAFT MAIN @ Sleeve (129) is to be located in the neutral 
INPUT SHAFT ATH GEAR position. 


INPUT SHAFT GEAR BEARING RETAINER GASKET . 
pair suntv eczin ae seats nerained Tine 11, 6th gear bearing assembly (121) onto countershaft 
(134), along with 6t® gear (122) onto countershaft. 
INPUT SHAFT GEAR BEARING RETAINER TUBE FLANGE 12. Press 3rd counter gear (120) and 4th counter gear 
a5, 10818: (119), one at a time, onto countershaft (134) until 
Figure 24 - Measuring Main Drive Gear End Play fully seated. 


FRONT CASE 
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COUNTERSHAFT NUT SYNCHRONIZER RING 
SNAP RING SNAP RING s™ GEAR 


BEARING WASHER SYNCHRONIZER RING 5™ GEAR BEARING 
INPUT BEARING PRESSURE PIECE FRONT BEARING RACE 
SNAP RING SYNCHRONIZER BALL COUNTERSHAFT 

4™ SPEED COUNTER GEAR SYNCHRONIZER SPRING REAR BEARING 

3°° SPEED COUNTER GEAR SYNCHRONIZER BODY 

6 GEAR BEARING. SYNCHRONIZER SLEEVE 


Ms 10614 


Figure 25 - Countershaft Assembly 
MAIN DRIVE GEAR 


Important Figure 29 
@ Gears (119, 120) MUST be heated to 150-180°C x 
(302-356°F) for 45 - 50 minutes before pressing Remove or Disconnect 


onto countershaft (134). | Transmission front and rear cases (1, 11). Refer to 
© Raised collars of gears (119, 120) must face “Transmission Front and Rear Case" in this 
each other. section. 
2. 4th gear input shaft (160). 
18. Snap ring (118) onto countershaft (134) 3. Pocket bearing (64) 


14, Press countershaft front bearing inner race (133) 
onto countershaft (134) using J 5590 tube driver Clean 


with J 37278 adapter. © Allparts thoroughly in a suitable solvent. 


Oil ill ¥ 
inp © Oil passage drilled through main gear teeth 


@ Inner race of bearing (133) MUST be heated to Inspect 
80°C (176*F) before pressing onto countershaft For wear or damage to: 


(319). 1. Shaft splined area and shaft pilot bearing end. 


ae 2. Input shaft and synchronizer teeth. 
15. Position countershaft assembly into support and 3. Input shaft inner bearing surface. 


assembly fixture engaging countershatt gear teeth 
with mainshaft gear teeth 
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336513 


CHISEL 
PUSHER 

PRESS 

COUNTERSHAFT 

FRONT BEARING RACE 

4™ SPEED COUNTER GEAR 


Ms 10615 


45590 


337278 ° 


133 


3 
| | 


A] press 


B] Pusner 
[133] FRONT BEARING RACE 
[134] 4" SPEED COUNTER GEAR 


Ms 10616 


Figure 27 - Countershaft Front Bearing Race 
Installation 


B] PUSHER 


©] COUNTERSHAFT ASSEMBLY 


[119] 4™ SPEED GEAR 


Ms 10617 
Figure 28 - Installing 4th Speed Counter Gear 


Install or Connect 


1. Pocket bearing (64) to mainshaft (57). 
2. 4th gear input shaft (160) to mainshaft (57). 
8. Transmission front and rear cases. 


MAINSHAFT 
Figures 30 through 33 


Tools Required: 
J 22812-01 Split Plate 
J 36183 Press Tube 
J 36184 Reducer 
J 36513 Split Plate 


Remove or Disconnect 


Important 


@ Apress with 18,120 kg (40,000 Ib.) capacity is 
required to service the mainshaft assembly. 


1. Transmission front and rear cases (1, 11). Refer to 
“Transmission Front and Rear Case” in this 
section. 

4th gear input shaft (160). 

Pocket bearing (64). 

4 synchronizer ring (63). 

3-4 synchronizer sleeve (61) 


onee 
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10. 


1. 


12. 
13. 


14, 


15, 


16. 
17. 
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‘TUBE AND FLANGE ASSEMBLY 


MAINSHAFT FRONT BEARING 


‘SELECTIVE SHIM 


SNAP RING 


INPUT SHAFT MAIN BEARING 


INPUT SHAFT 4TH GEAR 


Ms 10618 


Figure 29 - Main Drive Gear Assembly 


Important 


@ When removing sleeve (61), synchronizer 
detent balls (66) will tend to eject from detent 
bores. The use of a shop towel around the 
synchronizer sleeve (61) will help prevent the 
detent balls (66) from possibly becoming lost. 


Pressure piece (65), synchronizer detent balls (66), 
and synchronizer detent springs (67). 

Snap ring (62) from mainshaft (57). 

Secure mainshaft (57), input end up, in a press. 
Press 3-4 synchronizer body (61) and 3rd gear (58) 
from mainshaft (57) using J 22912-01 split plate. 

3 synchronizer ring (59) and 3rd gear bearing 
assembly (187). 

Secure mainshaft (57), output end up, in a press. 
Press off bearing and race (82) using split plate 
J.22912-01. 

Snap ring (85) and washer (86) from mainshaft 
(57). 


Important 


© When removing sleeve (87), synchronizer 
detent balls (89) will tend to eject from detent 
bores. The use of a shop towel around the 
synchronizer sleeve (87) will help prevent the 
detent balls (89) from possibly becoming lost. 


Reverse synchronizer sleeve (87). 

Pressure pieces (88), synchronizer detent balls 
(89), and synchronizer detent springs (90). 

Secure mainshaft (57), output end up in a press. 
Press reverse synchronizer body (91), 1st gear (97), 
and reverse gear (95) from mainshaft (57) using 
split plate J 36513. 

Reverse synchronizer ring (92). 

Reverse gear needle bearing assembly (94, 95). 
Thrust washer (96) and 1s gear needle bearing 
assembly (98). 


18. 1st gear synchronizer internal ring (99). 
19. 1st gear synchronizer intermediate ring (100). 
20. 1st gear synchronizer ring (102). 


Important 
@ When removing sleeve (103), synchronizer 
detent balls (106) will tend to eject from detent 
bores. The use of a shop towel around the 
synchronizer sleeve (103) will help prevent the 
detent balls (106) from possibly becoming lost. 


21. 1-2 synchronizer sleeve (103) 

22. Snap ring (104) from mainshaft (57). 

23. Press 1-2 synchronizer body (108) and 2nd gear 
(112) from mainshaft (57) using J 36513 split 
plate. 

24, 2nd gear synchronizer ring (109). 

25. 2nd gear synchronizer intermediate ring (110). 

26. 2nd gear synchronizer internal ring (111). 

27, 2nd gear needle bearing assembly (56). 


Clean 
‘© All metal parts thoroughly in a suitable solvent. 


Inspect 


© For wear or damage to: 

1. Synchronizer rings (59, 63, 92, 102, 109). It is 
recommended that NEW synchronizer rings be 
installed whenever the transmission is 
disassembled for repair. 

2. Tapers on blocking rings and internal, 
intermediate synchronizer rings (99, 100, 110, 
11). 

3. When inspecting 3, 4, 5, 6, R. synchronizer 
packages, check the synchronizer rings, 
friction material, the clutch cone for 
damage/discoloration, the clutch teeth for 
wear as well as the sliding sleeve teeth for 
excessive wear 
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Measure 


© Synchronizer rings using the following 
procedure: 

A. Place synchronizer ring over 
respective gear tapered _ mating 
surface, Include intermediate and 
internal rings for 15 and 2nd gear. 

B. While holding the ring centered, 
measure the gap between the gear 


synchronizer teeth and the 
synchronizer ring teeth using a feeler 
gauge. 


C. Replace the synchronizer ring if the 
measurement is less than: 


1-2Gear 1.2 mm (.050 in.) 
(102) (109) 
3-4 Gear 5-6Gear 1.2mm (.050 in.) 
(59) (63) 
Reverse Gear -Tmm (.028 in.) 
(92) 
4. Gear teeth of synchronizer sleeves (60, 87 and 
103). 
5. Speed gears (58, 93, 97, 112) especially the 
synchronizer teeth. 


6. Mainshaft (57). 

7. Speed gear bearing assemblies (56, 94, 98, 
187). 

8. Mainshaft bearings: front (64), rear (82). 


Install or Connect 

Mainshaft (57), output shaft facing up, ina press. 

2nd gear bearing assembly (56), lubricated with 
transmission oil and 2nd gear (112) (synchronizer 
teeth up) onto mainshaft (57). 

3. 2nd gear synchronizer internal ring (111), 
intermediate ring (110), and blocking ring (109) 
onto gear (112). 


Important 
© Intermediate ring (110) is to be installed such 
that the six driver cones are in the respective 
recesses of the gear (112). 


4, Press 1-2 synchronizer body (108) onto serrated 
portion of mainshaft (57) using J 36183 with 
J 36184. 


Important 

@ Body (108) MUST be heated to 80°C (176°F) 
before pressing onto mainshaft (57). 

@ Body (108) is to be installed with shorter hub- 
side facing up. 

© The three stop cams of 2nd gear synchronizer 
ring (109) MUST point to the respective 
recesses of synchronizer hub (108). 


1. 


12. 


13. 


14. 


15. 


© The three driving noses 
synchronizer internal ring 
coincide with the respective 
synchronizer body (108). 


of 2nd gear 
(111) MUST 
recesses of 


Snap ring (104) into radial groove in mainshaft 
(57). 


Important 


© Snap ring (104) is available in the following 
sizes: 2.8 mm (.112 in.); 2.9 mm (.116 in.); or 
3.0 mm (.120 in.). Select the thickest snap ring 
(104) that will fully seat into the snap ring 
groove. 


Synchronizer detent springs (107), 18 mm (0.7 in.) 
long, into pressure pieces (105) and insert pairs 
into detent bores of synchronizer body (108). 

1-2 synchronizer sleeve (103) onto synchronizer 
body (108). 


Important 
© Detent springs (107) MUST point to the three 
recesses within teeth of 1-2 synchronizer 
sleeve (103). 
© Push sleeve (103) flush against 2nd gear (112). 


One at a time, pull back pressure pieces (105) far 
enough to place detent balls (106) onto detent 
springs (107). 

Insert pressure pieces (105) back into sleeve (103). 


. Pull 1-2 synchronizer sleeve (103) into neutral 


position. 
1st gear synchronizer blocking ring (102) into 
synchronizer body (108). 


Important 

The three stop cams of 1st gear synchronizer 
ring (102) MUST point to the respective 
recesses of synchronizer body (108). 


1st gear synchronizer intermediate ring (100) into 
the taper of synchronizer ring (102) and internal 
ring (99) into the taper of intermediate ring (100) 
1st gear bearing assembly (98) onto mainshaft (57) 
and lubricate with transmission oil. 

1st gear (97) onto 1-2 synchronizer assembly such 
that the six notches of the intermediate ring (100) 
are in the respective recesses of gear (97). 

Press thrust washer (96) and reverse gear bearing 
race (95) onto mainshaft (57) until fully seated 
using J 38696. 


Important 

Washer (96) and bearing race (95) MUST be 
heated to 80°C (176°F) before pressing onto 
mainshaft (57). 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ZF $6-40 MANUAL TRANSMISSION 7B1-25 


2"? GEAR BEARING G4] HUB INTERNAL SNAP RING INTERMEDIATE RING 


MAINSHAFT G5] REVERSE HUB SNAP RING ‘OUTER SYNCHRONIZER 


3° GEAR 66] SELECTIVE SHIM 1-2 SLIDING SLEEVE 


SYNCHRONIZER RING 87] REVERSE SYNCHRONIZER SLEEVE SELECTIVE SNAP RING 


3-4 SYNCHRONIZER SLEEVE GB] PRESSURE PIECE PRESSURE PIECE 


348 SYNCHRONIZER BODY 89] SYNCHRONIZER BALL SYNCHRONIZER BALL 


SELECTIVE SNAP RING 90] SYNCHRONIZER SPRING SYNCHRONIZER SPRING 


SYNCHRONIZER RING Ti] REVERSE SYNCHRONIZER BODY 1-2 SYNCHRONIZER BODY 


POCKET BEARING 52] SYNCHRONIZER RING OUTER SYNCHRONIZER RING 


SYNCHRONIZER PRESSURE PIECE [93] REVERSE GEAR INTERMEDIATE RING 


SYNCHRONIZER BALL 94] REVERSE GEAR BEARING INTERNAL RING 


SYNCHRONIZER SPRING 95] BEARING RACE 2° GeaR 


REAR BEARING SNAP RING THRUST WASHER 3°° GEAR BEARING 


SELECTIVE SHIM 97) 1%" GEAR 


MAINSHAFT REAR BEARING 36] 1" GEAR BEARING 


CRE RCRCRCNGRGRGRE! 


REAR BEARING SNAP RING 99] INTERNAL RING 


Ms 10619 


Figure 30 - Mainshaft Assembly 
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336513 


PRESS 


REVERSE SYNCHRONIZER BODY 


REVERSE GEAR 


15° GEAR 


Ms 10620 
Figure 31 - Removing 1st and Reverse Gears 


16. Reverse gear bearing assembly (94) lubricated 
with transmission oil and reverse gear (93) onto 
mainshaft (57). 

17. Reverse synchronizer ring onto taper of reverse 
gear (93). 

18. Press reverse synchronizer body (91) onto the 
serrated portion of mainshaft (57) using J 36183 
with reducer J 36184. 


a] Important 

‘Hub (91) MUST be heated to 80°C (176°F) 

before pressing onto mainshaft (57) 

© The three stop cams of reverse synchronizer 
ring (92) MUST point to the respective recesses 
of synchronizer body (91). 


19. Selective shim (86) onto mainshaft (57). 


Important 
@ Select the thickest shim (86) which will still 
allow snap ring (85) to fully seat into the 
mainshaft groove. 


20. Snap ring (85) into radial groove in mainshaft (57). 

21. Synchronizer detent springs (90), 15 mm (0.6 in.) 
long, into pressure pieces (88) and insert pairs into 
detent bores of synchronizer body (91). 


SYNCHRONIZER RINGS 
DETENT SPRING RECESS 
STOPCAM 
SYNCHRONIZER BODY 
SHAFT ASSEMBLY 
SYNCHRONIZER SLEEVE 
DETENT SPRING 
DETENT KEY 


AQ Solace 


Ms 10621 
Figure 32 - Synchronizer Assembly (Typical) 


22, Reverse synchronizer sleeve (87) (wider side of 
collar facing forward rear) onto gear teeth of 
synchronizer body (91). 


Important 


e Detent springs MUST point to the three 
recesses of the sleeve teeth. 

Sleeve (87) must be pushed flush against the 
synchronizer gear teeth of reverse gear (93). 


23. One at a time, pull back pressure pieces (88) far 
enough to place detent balls (89) onto detent 
springs (90). 

24. Insert keys (88) back into sleeve (87). 

25, Pull reverse synchronizer sleeve (87) into neutral 
position. 

26. Snap ring (94) into reverse synchronizer body (91). 

27. Snap ring (83) to secure assembly 

28. Position mainshaft (57) in press input end facing 
up. 

29. 3d gear bearing assembly (187), lubricated with 
transmission oil, and 3" gear (58) (synchronizer 
teeth facing up) onto bearing seat of mainshaft 
(67). 

30. 3*¢ gear synchronizer ring (59) onto taper of gear 
(58). 
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31. Press 3-4 synchronizer body (61) onto mainshaft 
(57) with flat surface toward 34 gear using 36183, 
with reducer J 36184. 


Important 

@ Hub (61) MUST be heated to 80°C (176°F) 
before pressing onto mainshaft (57). 

© The three stop cams of 3td gear synchronizer 
blocking ring MUST coincide with respective 
recesses of synchronizer body (61) during 
installation. 


32. Snap ring (62) into radial groove in mainshaft (57). 


Important 


© Snap ring (62) is available in the following 
sizes: 2.3 mm (.092 in.); 2.4 mm (.096 in.); and 
2.5 mm (001 in,). Select the thickest snap ring 
(62) that will fully seat into the snap ring 
groove 


33. Synchronizer detent springs (67), 15 mm (0.6 in.) 
long, into pressure pieces (65) and insert pair into 
detent bores of synchronizer body (61). 

34. 3-4 synchronizer sleeve (60) onto synchronizer 
body (61). 


Important 

‘Detent springs (67) MUST point to the three 

recesses of the teeth of 3-4 synchronizer sleeve 

(60). 

¢ Push sleeve (60) flush against synchronizer 
teeth of 3d gear (58). 


35. One at a time, pull back pressure pieces (65) far 
enough to place detent balls (66) onto detent 
springs (67). 


SYNCHRONIZER RING 
FEELER GAUGE 
GEAR Ms 10622 
Figure 33- Measuring Synchronizer Taper Wear 
(Typical) 


36. 
37. 


38. 


39. 


40. 


41. 


42. 


SHIM AVAILABILITY CHART 


2.50 mm (.100 in.) 
2.55 mm (.102 in.) 


2.70 mm (.108 in.) 


2.65 mm (.106 in.) 


2.60 mm (.104 in.) 


Insert keys (65) back into sleeve (60). 
Pull 3-4 gear synchronizer sleeve (60) into neutral 
position. 
4th gear synchronizer ring (63) into 3-4 
synchronizer body (61). 

Important 


© The three stop cams of 3-4 synchronizer ring 
(63) MUST coincide with respective recesses of 
synchronizer body (61). 


Position mainshaft assembly in the support and 
assembly fixture. 

Mainshaft front bearing (64) onto mainshaft (57). 
4th gear input shaft (160) onto mainshaft front 
pocket bearing (64). 

Transmission front and rear cases. 


GENERAL SPECIFICATIONS 


Type .. .. ZF S6-40 
Description » 6 Speed 95mm 
Fully Synchronized 
Shift Mechanism . -++ Internal 
Input Torque . 540 N-m (400 Ib. ft.) 
Control Dual Pivot Isolated Shifter 
Gear Ratio (: 
ast. 2.68 
and, 1.80 
3ed 1.29 
4th 1.00 
oth 0.75 
6th 0.50 
Reverse . 2.50 


Weight Approx. 61.5 kg (136 lbs.) 
OilCapacity . 2.1L (4.4 pts.) 
Mounting .... Flanged to Clutch Housing (5) Bolts 
Gear Lubricant: ...0....2220000 GM PIN 1052931 
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TORQUE SPECIFICATIONS SPECIAL TOOLS 


Rear Case Bolt and J 5590 Bearing Installer 


Stud (13) ++ 25N-m (18 Ib. ft.) J 6125-B Slide Hammer 
Reverse Idler Gear Cover J 7079-2 Driver Handle 
Bolt and Stud (136) .... 25N-m(18Ib.ft.) J 8092 Driver Handle 
Extension Housing Bolt (18) 25Nem(18Ib.ft.) J 8433 Puller Bridge 
Input Shaft Bearing J 21465-1 . Bushing Installer 
Retainer Bolt (185) ++ 21N-m(151b.ft.) J 21465-16 . Bushing Remover 
Gearshift Shaft Detent J22912 . Split Plate 
Plug (174) 35 N-m (26 Ib. ft.) J 25234 « Gear Installer 
Backup Lamp Switch (179) 47N-m(351b.ft.) J. 35411 . Bearing Installer 
Drain Plug (178) . 35 N-m (26 Ib. ft.) J 36038 . Bearing Race Remover 
Fill Plug (2). 35N-m(26 1b. ft.) J 36183 . tereseese Press Tube 
Gearshift Cover 10 N-m (89 Ib. in.) J 36184 « » Tube Reducer 
Gearshift Control Arm J 36513 . Split Plate 


‘Screw (45) 25 N-m (18 lb. ft.) J 37107 « Removal Screw 
Stop Block Stop Bolt (39) 25Nm(18lb.ft.) J 37278. Bearing Race Installer 
Rear Support Bracket 537336 . Ball Detent Shift Plug Installer 


Bolt (44) -- 25Nem(181b.ft) J 37337 Transmission Support & 
Countershaft Nut (113) . 220 Nem (162 Ib. ft.) Assembly Fixture 
Shift Solenoid (172) 35.N-m(251b.ft.) J 37339 . Bearing Remover Installer 
Vent Tube Fitting (8) . 15Nem(11lb.ft.) J 37341. Bearing Installer 

337346 . ‘Transmission Tool Set 

Storage Case 
538127 . Bearing Remover 
538128 ‘Adapter (2) 
338129 . Bolts (2) 
3.38130 . Guide 
138131 . Spanner Nut Wrench 
338455 Bearing Installer 
J 38696 . Tube Reducer 
J38746 . Holding Tool 
339081 . + Shift Solenoid Wrench 
339169 . Reverse Idler Shaft. Plug Driver 
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SECTION 7C 
CLUTCH 


CAUTION: When servicing the clutch system, do not create dust by cleanin 


components with compressed air. While not containini 
disc does contain fiberglass fibers which could cause 


asbestos fibers, the clutcl 
odily harm if inhaled. Any 


residue should also be washed from the skin as it could cause irritation. 


NOTICE: 


When fasteners are removed, always reinstall them at the same location from which they were 


removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 


NOTICE: 


Whenever the driveline torque beam is removed, check air intake duct to throttle body mating 


surface after reinstallation. If air duct becomes dislodged from throttle body a driveability problem may occur. 


Important 


© Before removing transmission and clutch pressure plate from engine, the engine assembly must be sup- 
ported so as the vapor blow pipe assembly that is located at the rear of the engine (on VIN P only) will not 


damage the dash panel. 


CONTENTS 
General Description .... 7-1 Clutch Actuator Cylinder .7C8 
Principal Components 7C-1 Clutch Pedal Assembly .. 768 
Driving Members . 7C-1 Clutch Pedal Position Switch . 7C9 
Driven Member .. 7¢-1 Clutch Fork L7C9 
Operating Members . 7C-2 Clutch Pressure Plate and Clutch Disc ... 7C-10 
Hydraulic Linkage 7C-3 Clutch Release Bearing .. 7-11 
Diagnosis . 7C-4 Flywheel Lash Measurement . 7C-12 
Preliminary 7C-4 Flywheel... 7C-12 
On-Vehicle Service .. 7C-4 Pilot Bearing 7C-13 
Bleeding Clutch Hydraulic System 7C-4 Specifications 7C-14 
Clutch Hydraulic Hose . 7C-5 General Specifications 7C-14 
Clutch Diagnosis 7C-6 Torque Specifications . 70-14 
Clutch Master Cyl 7-7 Special Tools 7C-14 


GENERAL DESCRIPTION 


PRINCIPAL COMPONENTS 

‘The principal parts of the clutch system are; the 
driving members, attached to the engine and turning 
with the engine; the driven member, attached to the 
transmission and turning with the transmission; and 
the operating members. The operating members 
include the spring, hydraulic system, and linkage 
required to apply and release the pressure which holds 
the driving and driven members in contact with each 
other. 


DRIVING MEMBERS 

The driving members of the clutch consist of two 
flat surfaced iron plates machined to a smooth finish. 
One of these surfaces is the rear face of the engine 


flywheel and the other is a comparatively heavy flat 
ring with one side machined, known as the clutch pres- 
sure plate. 

‘The dual mass flywheel is made of nodular iron and 
weighs 16.45 kg (36.2 Ibs.). Its design employs a pri- 
mary and secondary flywheel system connected by 
means of two rows of torsional damper springs, with 
the interface riding on a ball bearing arrangement. 
This design minimizes rattle in the transmission gears, 
due to engine combustion impulses, by shifting some 
flywheel mass and inertia to the transmission. 


DRIVEN MEMBER 

The driven member is the clutch disc with a splined 
hub that is free to slide lengthwise along the splines of 
the input shaft, but which drives the shaft through 
these same splines. Suitable friction facings are 
attached to each side of the plate by means of rivets. 
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CRANKSHAFT 

FLYWHEEL HOUSING COVER 

DUAL MASS FLYWHEEL 

(CLUTCH DRIVEN PLATE 

RELEASE BEARING 

CLUTCH PRESSURE PLATE 

(CLUTCH PRESSURE PLATE BOLT 
RELEASE BEARING RETAINER 
CLUTCH FORK 

FLYWHEEL HOUSING (MAGNESIUM) 
FLYWHEEL HOUSING BOLT 

BALL STUD LOCKING SCREW 
ALUMINUM SPACER (REAR) LT1 ONLY 


Sere eIcIcIsIe1e) 5) 


= 


ALUMINUM SPACER (FRONT) LT1 ONLY 
FLYWHEEL HOUSING COVER SOLT 
DUAL MASS FLYWHEEL BOLT 

CLUTCH HOUSING COVER BOLT 
CRANKSHAFT DOWEL PIN 

PILOT BEARING 


Figure 1 - VIN P Clutch System 


In order to make clutch engagement as smooth as 
possible and eliminate chatter, the steel segments driv- 
ing the splined hub are slightly waved, which causes 
the contact pressure on the facings to rise gradually as 
the waved springs flatten out. 

The clutch disc has a diameter of 28.0 cm (11.02 in.) 
and does not have any torsional damper springs 
surrounding the splined hub, since the dual mass fly- 
wheel incorporates this function into its design. 


OPERATING MEMBERS 

The driving member and driven member are held 
in contact by spring pressure. This pressure is exerted 
by a one-piece conical or diaphragm spring. 

‘A diaphragm spring is a conical piece of spring 
steel that has been specially stamped to give it greater 
flexibility. The diaphragm is positioned between the 
cover and the pressure plate so that the diaphragm 
spring is nearly flat when the clutch is in the engaged 
position. The action of this type of spring is similar to 
that of an ordinary oil can. 


‘The Corvette clutch system employs a pull-type 
release mechanism. The primary advantage of this sys- 
tem lies in its ability to maintain a higher pressure 
plate load, while retaining low pedal effort. This allows 
the clutch system to accommodate high torque power 
nts that would normally prove difficult to combine 
with a push type release mechanism. 

‘The pressure of the inner rim of the spring on the 
pressure plate decreases as the flat position is passed. 
‘The inner rim of the diaphragm bears on the pressure 
plate and is pivoted on a ring on the outer edge of the 
sssure plate. The application of a pulling load on the 
inner section of the pressure plate will cause the inner 
rim to move away from the flywheel and allow the pres- 
sure plate to move away from the clutch disc, thereby 
releasing or disengaging the clutch. When the pressure 
is released from the inner section, the “oil can” action of 
the diaphragm causes the inner section to move in, and 
the movement of the inner rim forces the pressure plate 
against the clutch disc, thus engaging the clutch. 
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CRANKSHAFT 
FLYWHEEL HOUSING COVER 
DUAL MASS FLYWHEEL 
CLUTCH DRIVEN PLATE 
RELEASE BEARING 

CLUTCH PRESSURE PLATE 
CLUTCH PRESSURE PLATE BOLT 
RELEASE BEARING RETAINER 
‘CLUTCH FORK 

FLYWHEEL HOUSING 
FLYWHEEL HOUSING BOLT 

12] BALL STUD LOCKING SCREW 

13] CLUTCH FORK BALL STUD 
DUAL MASS FLYWHEEL BOLT 
FLYWHEEL HOUSING COVER BOLT 
CRANKSHAFT DOWEL PIN 

PILOT BEARING 


FE EEREREERE 


Ms 10625 


Figure 2— VIN J Clutch System 


The clutch release bearing utilizes an angular con- 
tact bearing contained in the clutch housing. In a pull- 
type clutch, the release bearing is attached to the 
clutch pressure plate diaphragm spring fingers. 

‘The clutch release bearing is moved by the clutch 
fork to pull on the release levers and move the pressure 
plate to the rear, thus separating the flywheel from the 
clutch disc when the clutch pedal is depressed by the 
driver. A piston return spring in the actuator cylinder 
preloads the clutch linkage and assures a small load on 
the release bearing with the clutch release fingers at 
all times. As the clutch disc wears, the diaphragm 
spring fingers move forward forcing the release bear- 
ing, fork, and pushrod to move. This movement forces 
the actuator cylinder piston rearward in its bore, dis- 
placing hydraulic fluid up into the master cylinder res- 
ervoir, thereby providing the “self-adjusting” feature of 
the hydraulic clutch linkage system. 


HYDRAULIC LINKAGE 


NOTICE: The hydraulic hose must not be bent or 
damaged during assembly or contacted by external 
hardware when assembled, 

The hydraulic system consists of a master cylinder 
and an actuator cylinder. 

When pressure is applied to the clutch pedal (pedal 
depressed), the pushrod contacts the plunger and 
pushes it up the bore of the master cylinder. In the first 
0.8 mm (0.031 in.) of movement, the recuperation seal 
closes the port to the fluid reservoir tank, and as the 
plunger continues to move up the bore of the cylinder, 
the fluid is forced through the outlet line to the actua- 
tor cylinder mounted on the clutch housing. As fluid is 
pushed down the pipe from the master cylinder, this in 
turn forces the piston in the actuator cylinder outward. 
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‘A pushrod is connected to the actuator cylinder and 
rides in the pocket of the clutch fork. As the actuator 
cylinder piston moves forward, the pushrod forces the 
clutch fork and release bearing to disengage the clutch 
pressure plate from the clutch disc. On the return 
stroke (pedal released), the plunger moves back as a 
result of the return pressure of the clutch. Fluid 
returns to the master cylinder and the final movement 
of the plunger lifts the valve seal off the seat, allowing 
an unrestricted flow of fluid between system and 
reservoir. 


DIAGNOSIS 


PRELIMINARY CHECKS 

Before attempting to repair the clutch, transmis- 
sion, hydraulic system, or related linkages, for any rea- 
sons other than an obvious failure, the problem and 
probable cause should be identified. A large percentage 
of clutch and manual transmission problems are mani- 
fested by shifting difficulties such as high shift effort, 
gear clash, and grinding or transmission blockout. 
When any of these problems occur, a careful analysis of 
these difficulties should be accomplished, and the fol- 
lowing checks and adjustments performed in the pres- 
ented sequence, before removing the clutch or 
transmission for repairs. 

‘There are several things which affect good clutch 
operations. Therefore, it is necessary to make prelimi- 
nary inspections before performing any major clutch 
operations to determine whether the trouble is actually 
in the clutch. 

Check the clutch to be sure the clutch releases fully 
as follows: 

1. With engine running and brake “ON,” hold the 
clutch pedal on the floor mat and move shift 
lever between first and reverse several times. If 
this can be done smoothly, the clutch is fully 
releasing. If shift is not smooth, cluteh is not 
fally releasing and inspection is necessary. 

2. Check clutch pedal bushings for sticking or 
excessive wear. 

3. Check clutch pedal travel. The clutch pedal 
should have approximately 15.3 em (6.25 in.) of 
travel when fully depressed. 


ON-VEHICLE SERVICE 


NOTICE: Both metric and customary fasteners 

are used in the Corvette clutch system. Failure to 

use the correct’ tool and/or fastener could result in 

damage to fasteners and/or components. 

The following important fasteners used with the 
VIN P are of customary type: 

Flywheel to crankshaft bolt. 

© Clutch cover to flywheel bolt. 

© Clutch housing to engine block bolt. 


The following important fasteners used with the 
VIN J are of customary type: 

© Flywheel to crankshaft bolt. 

© Clutch cover to flywheel bolt. 


BLEEDING CLUTCH HYDRAULIC SYSTEM 

The process of removing air from the pipe, lines, 
and cylinders is known as “bleeding” and is necessary 
whenever any part of the system has been discon- 
nected, or level of fluid in the reservoir has been 
allowed to fall so low that air has been drawn into the 
master cylinder. 


fe] Remove or Disconnect 

1. Remove ECM from mounting bracket to access 
clutch master cylinder for filling. Refer to 
SECTION 6E3-C1. 

2. Fill master cylinder reservoir with new brake fluid 
conforming to DOT 3. Use of clutch hydraulic fluid 
GM P/N 12345347 is preferred over standard DOT 
3 to prevent squeaking in the master cylinder. 


Important 

© Never, under any circumstances, use fluid 
which has been bled from a system to fill the 
reservoir, as it may be aerated, have too much 
moisture content, and possibly be 
contaminated 

3. To remove much of the air from the system prior to 
bleeding at the actuator: 

A. Remove master cylinder cap and moisture 
barrier. 

B. Reinstall cap. 

C. Lightly stroke clutch pedal to release air 
trapped in the system through the master 
cylinder. 

D. Remove master cylinder cap and reinstall 
moisture barrier. 

5. Reinstall cap. 

4, Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

5. Remove actuator cylinder retaining nuts. 

6. Remove pushrod and actuator cylinder from clutch 
housing and line from retaining clip. 

7. Remove bleed screw dust cap. 

8. Hold the cylinder in a horizontal position with 
bleeder screw vertical. 

9. Fully depress clutch pedal and open bleed screw. 

10. Close bleed screw and release clutch pedal. 

11. Repeat Steps 10 and 11 until all air is evacuated. 
Check and refill master cylinder reservoir as 
required to prevent air from being drawn through 
the master cylinder. 
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CLUTCH HOUSING 
CLUTCH FORK BALL STUD 

CLUTCH FORK 

SPECIAL BALL STUD LOCKING SCREW 


Ms 10628 


Figure 3 - Clutch Fork and Ball 


x} Install or Connect 

1. Dust cap onto bleed screws. 

2. Hydraulic hose into retaining clip. 

3. Clutch actuator cylinder and retaining nuts. 


Al Tighten 


© Clutch actuator cylinder retaining nuts to 
25 Nem (19 Ib. ft.). 

4, Lower vehicle. 

5. ECM. 


CLUTCH HYDRAULIC HOSE 


Inspect 

Clutch hydraulic hose for signs of damage or leak- 
age as this could be the source of entry for air into 
the system. If replacement is required, proceed as 
follows: 


Remove or Disconnect 

1. Battery, Refer to SECTION 6D1 

2. Hydraulic hose fitting at clutch master cylinder. 

3. Bolt securing hydraulic hose retaining clip to bulk- 
head. 


Raise and suitably support vehicle. Refer to 
SECTION 0A. 


Clutch actuator cylinder retaining nuts. 
Hose from retaining clip at clutch housing. 
Hose. 


Install or Connect 
Hose. 
Hose fitting to actuator. 


al Tighten 


¢ Hydraulic hose fitting to clutch actuator to 
18 Nem (13 Ib. ft.). 


Retaining clip at clutch housing. Finger tighten 
bolt. 


Clutch actuator cylinder retaining nuts to clutch 
housing. 


By Tighten 


¢ Clutch actuator cylinder retaining nuts to 25 
Nem (19 Ib. ft.). 

Retaining clip bolt to 1.4 Nem (12 Ib. in.), 

Lower vehicle. 

Hose fitting to master cylinder. 
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al Tighten 


© Hydraulic hose fitting to clutch master cylinder 


to 18 Nem (13 Ib. ft.) 
7. Retaining clip at bulkhead. 


al Tighten 


© Retaining clip bolt to 1.4 Nem (12 Ib. in.). 


Battery. 


ow 


Bleed air from hydraulic system. Refer to “Bleeding 


Clutch Hydraulic System” in this section. 


CLUTCH DIAGNOSIS 


CONDITION PROBABLE CAUSE CORRECTION 
‘Squeaky Clutch Pedal ‘A. DOT S fluid affecting hydraulic ‘A. Drain and refill system with 
system, GM P/N 12345347. 

B. Ball stud binding. B. Lubricate ball stud. 

C. Clutch pedal bushings dry. C. Lubricate clutch pedal bushings. 

D. Clutch master cylinder pushrod dry. |D. Lubricate pushrod. 

Pails to release (pedal ‘A. Improper pedal travel “A. Check for bent pedal or other 
pressed to floor, shift lever obstructions to pedal stroke. 
does not move freely in and |B. Ball stud not seated. B. Seat properly. 
out of reverse gear) C. Disc warped or bent. Runout should |C. Replace dise. 

not exceed 0.5 mm (0,020 in.). 

D. Faulty pilot bearing. D. Replace bearing. 

E. Actuator cylinder pushrod not E. Seat properly. 
seated in fork. 

F. Disc hub binding on transmission _ | F1, Inspect disc. Replace if necessary. 
main driveshaft spline. F2. Inspect transmission main drive 

shaft, exchange transmission if 
service is required. 

G. Clutch pressure plate to flywheel |G. Retorque pressure plate to 
bolts loose. flywheel bolts. 

H. Release bearing binding on H. Inspect tube and bearing for 
transmission main drive gear scoring or lack of lubrication. 
bearing retaining tube. Replace or lubricate as necessary. 

Slipping ‘A. Oil soaked driven disc. ‘A. Install new dise and correct oil 
leak. 

B. Clutch disc overheated. B. Allow to cool. Inspect dise for 

damage. 

C. Worn facing or facings torn C. Replace disc and pressure plate 
from dise. assembly. 

D. Warped clutch cover or flywheel. D. Replace clutch cover or flywheel. 
Runout should not exceed 
1.25 mm (0.050 in.). 

E. Clutch disc not seated. E. Make 30 to 40 normal starts. 

Do not overheat. 
¥. Weak diaphragm spring. F._ Replace clutch cover. 
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CLUTCH DIAGNOSIS (CONT.) 


CONDITION PROBABLE CAUSE CORRECTION 
Grabbing (Chattering) A. Oilon facing. Burned or glazed ‘A. Instal new dise and correct oi 
facings. leak. 

B. Improper bolt tightening sequence |B. Loosen bolts evenly, install dise 
used when installing clutch cover. alignment tool, and tighten bolts 

evenly, according to proper 
sequence. 

C. Worn splines on disc hub or C1. Inspect disc, replace if necessary. 
transmission main driveshaft. C2. Inspect transmission main 

driveshaft, exchange transmission 
if service is required. 

D. Release bearing binding on D. Inspect tube for scoring. Replace 
transmission main drive gear if necessary. 
bearing retaining tube. 

E, Warped pressure plate or flywheel. |E. Replace pressure plate or flywheel. 
Runout should not exceed 
1.25 mm (0.050 in.). 

F._ Burned or smeared resin on F. Sand off if superficial. Replace 
flywheel or pressure plate. burned or heat checked parts. 

G. Faulty pilot bearing G. Replace bearing. 

Release Bearing Squeak or _|A. Release bearing binding on ‘A. Clean, relubricate, check for 
Squeal with Clutch Fully transmission bearing retainer. burrs, nicks, ete. 
Engaged B. Loose ball stud. B. Install properly. 

C. Weak clutch actuator eylinder C. Replace actuator cylinder. 
preload 

D. Worn release bearing D. Replace bearing. 

Noisy During Engagement A. Worn release bearing ‘A. Replace bearing. 

B. Ball stud loose. B. Install properly. 

C. Pilot bearing loose in crankshaft. _|C. Replace bearing. 

Pedal Stays on Floor When [A. Clutch hydraulic system, A. Service as required 
Disengaged or has B. Bind in release bearing. B. Lubricate and free up release 
Extremely Low Effort bearing. 

C. Diaphragm spring weak or broken. |C. Replace clutch cover. 

Hard Pedal Effort ‘A. Bind in linkage A. Lubricate and free up linkage. 

B. Clutch dise worn. B. Replace clutch disc. 

. Dirt on fork and pivot points. C. Clean fork and pivot points and 

lubricate. 

D. Dirt on release bearing ID. D. Clean release bearing ID and 

lubricate. 

E. Release bearing binding on E. Inspect tube and bearing for 
transmission main drive gear scoring. Replace or lubricate as 
bearing retaining tube. necessary. 

(CLUTCH MASTER CYLINDER 6. Clutch master cylinder retaining bolts. 

Figure 4 7. Clutch master cylinder. 

[5] Remove or Disconnect Ee] install or Connect - 

T Battery. Refer to SECTION 6D1, I. Clutch master cylinder and retaining bolts. 

2, Sound insulator panel from under dash. 

3. Pushrod retaining clip. al Tighten 

4, Pushrod at clutch pedal. © Clutch master cylinder retaining bolts to 
5. Hydraulic hose fitting at clutch master cylinder. 17 Nem (12 Ib. ft.). 
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‘CLUTCH MASTER CYLINDER 


CLUTCH PEDAL 


[3] CLUTCH MASTER CYLINDER SPACER 


@] CLUTCH MASTER CYLINDER BOLT 


Ms 10129 
Figure 4— Clutch Master Cylinder 


Hydraulic hose fitting. 


Al Tighten 


© Hydraulic hose fitting to clutch master cylinder 
to 18 Nem (18 Ib. ft.) 

Pushrod at clutch pedal. 

Pushrod retaining clip. 

Sound insulator panel under dash, 

Bleed air from hydraulic system. Refer to “Bleeding 

Clutch Hydraulic System” in this section. 

Battery. Refer to SECTION 6D1. 


CLUTCH ACTUATOR CYLINDER 
Figure 5 


Remove or Disconnect 

Raise and suitably support vehicle. Refer to 
SECTION 0A. 

‘Actuator cylinder retaining nuts. 

Hydraulic line from retaining clip, noting position 
of hydraulic line. 

Pushrod and actuator cylinder from clutch 
housing. 


Important 


© Donot allow actuator cylinder to hang by hose. 
Hydraulic line fitting from actuator cylinder. 


CLUTCH HOUSING 

CLUTCH ACTUATOR CYLINDER STUD NUT 
HYDRAULIC LINE 

BLEED SCREW 

CLUTCH ACTUATOR CYLINDER 

CLUTCH ACTUATOR CYLINDER STUD 


Ms 10629 


Figure 5 - Clutch Actuator Cylinder 


Install or Connect 
Hydraulic hose fitting to clutch actuator cylinder. 


Al Tighten 


© Hydraulic hose fitting to 18 Nem (13 Ib. ft.). 
2. Pushrod and actuator cylinder. 
3. Clutch actuator cylinder. 


Tighten 


© Clutch actuator cylinder retaining nuts to 
25 Nem (19 Ib. ft.). 

Hydraulic line into retaining clip. 

Lower vehicle 

Bleed air from hydraulic system. Refer to “Bleeding 

Clutch Hydraulic System” in this section. 


CLUTCH PEDAL ASSEMBLY 
Figures 4 and 6 


ae 


Remove or Disconnect 

1. Negative battery cable 

2, Sound insulator panel from under dash. 

3. Cruise control switch at clutch pedal. 

4, Clutch pedal position switch electrical connector. 
5. Clutch master cylinder pushrod retaining clip. 
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WINDSHIELD REINFORCEMENT 
SHIM 

CLUTCH PEDAL ASSEMBLY 

CLUTCH PEDAL BRACKET RETAINING BOLT 
CLUTCH PEDAL 

CLUTCH MASTER CYLINDER PUSHROD 
RETAINER 
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Figure 6 ~ Clutch Pedal 


Clutch master cylinder retaining bolts. 
Clutch pedal assembly windshield reinforcement 
bolts. 

Clutch pedal assembly and shims. 

Clutch pedal position switch from clutch pedal 
assembly. 


Important 


© Lubricate clutch pedal assembly bushing prior 
to installation. 


Install or Connect 

Clutch pedal assembly to dash panel and wind- 
shield reinforcement. 

Finger tighten all clutch pedal assembly retaining 
bolts. 

Measure gap between clutch pedal assembly and 
windshield reinforcement and add shims as 
follows: 


GAP (in mm) Shims required 
0-1 None 
11-30 1 
31-40 2 


ey 


= 


geen 


al Tighten 


© Clutch pedal assembly retaining bolts to 
25 Nem (19 Ib. ft.). 
Clutch pedal position switch. 


al Tighten 


Clutch pedal position switch bolts to 4.8 Nem 
(42 Ib. in.). 
Clutch master cylinder and retaining bolts. 


Al Tighten 

¢ Clutch master cylinder retaining bolts to 
17 Nem (12 lb. ft.). 

Clutch master cylinder pushrod and retaining 

clips. 

Clutch pedal position switch electrical connector. 

Cruise control switch. 

). Sound insulator under dash, 

0. Negative battery cable. 


CLUTCH PEDAL POSITION SWITCH 
Figure 7 


1. 
2. 


Remove or Disconnect 

Negative battery cable. 

Sound insulator panel from under dash. 

Retainer from clutch pedal position switch rod at 
clutch pedal. 

Clutch pedal assembly and retaining bolts. 
Electrical connector at switch. 


Install or Connect 
Electrical connector at switch. 
Clutch pedal assembly. Refer to “Clutch Pedal 
Assembly” in this section. 
Clutch pedal position switch rod at clutch pedal 
using retainer. 
Sound insulator panel under dash. 
Negative battery cable. 


CLUTCH FORK 
Figures 1, 2,3 and 9 


Remove or Disconnect 

‘Transmission. Refer to SECTION 7B. 

Nuts retaining clutch actuator cylinder to clutch 
housing. 

Move actuator cylinder aside. Do not allow cylinder 
to hang unsupported. 

Clutch housing, 

Clutch fork ball stud locking screw. 
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CLUTCH PEDAL ASSEMBLY BRACKET 


CLUTCH PEDAL POSITION SWITCH 


INSTRUMENT PANEL WIRING HARNESS 


CLUTCH POSITION SWITCH ROD 


CLUTCH PEDAL 


CLUTCH POSITION SWITCH ROD RETAINER 
MS 10631 


Figure 7 - Clutch Pedal Position Switch 


6, Clutch fork ball stud and fork from housing. 
7. Clutch fork ball stud from fork. 


Install or Connect 
1. Ball stud to fork, 


Important 
= Lubricate ball stud with lubricant GM P/N 
11052346. Refer to Figure 9. 
2. Ball stud/fork assembly to clutch housing. 


Bl Tighten 

© Clutch fork ball stud to 45 Nem (33 Ib. ft.) 

© Clutch fork ball stud locking screw (VIN P) to 
15 Nem (11 Ib. ft.). 

Clutch fork ball stud locking screw (VIN J) to 
22 Nem (16 Ib. ft.) 

3. Clutch housing bolts to transmission. Refer to Fig- 
ure 6 in SECTION 7B for tightening sequence. 


2} Tighten 


© Clutch housing bolts to 50 Nem (37 Ib. ft.). 
4, Actuator cylinder. 


Bl Tighten 


© Clutch actuator cylinder to clutch housing nuts 
to 25 Nem (19 Ib. ft.) 

5. Transmission. Refer to SECTION 7B. 

6. Refer to “NOTICE” on page 7C-1. 


CLUTCH PRESSURE PLATE AND CLUTCH DISC 
Figures 1, 2 and 8 


Tool Required: 
‘J 38836 Pilot Bushing Installer/Clutch Align- 
ment Arbor 


Remove or Disconnect 


I. Complete exhaust system. Refer to SECTION 6F. 

2. Transmission. Refer to SECTION 7B. 

3. Wire harness ground connector at clutch housing to 
engine stud (VIN P only). 

4. Nuts retaining clutch actuator cylinder to clutch 
housing. 

5. Move actuator cylinder aside. Do not allow cylinder 
to hang unsupported. 

6. Nut retaining left-side TWC shield to housing 
(VIN J). 

7. Bolts retaining housing cover to housing. 

8, Bolts retaining housing to engine block. 


Important 

© On VIN P models there is an aluminum spacer 
plate located between the clutch housing and 
engine and between the clutch housing cover 
and transmission. Refer to Figure 1. 

‘© Remove housing by aligning fork on two flats of 
release bearing and pushing fork away from 
bearing. A twisting motion may help. 

© Excessive clutch plate wear may require 
removal of ball stud locking screw and loosen- 
ing of ball stud to disengage fork and housing. 

9. Mark alignment of clutch cover and flywheel. 


Ms 10632 
Figure 8 — Clutch Pressure Plate Tightening Sequence 
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10. Clutch pressure plate to flywheel bolts evenly, one 
turn at a time, until spring pressure is released 


NOTICE: Failure to release clutch pressure plate 
bolts uniformly may cause damage to clutch pres- 
sure plate and/or flywheel. 


11. Clutch pressure plate and clutch disc. 


Inspect 
Clutch pressure plate and flywheel for damage. 


Install or Connect 


Clutch pressure plate and clutch dise with J 38836 
in place. 


Important 


© Make sure that the reference marks on the 
clutch pressure plate and flywheel are aligned 
so as to retain proper balance. 


2.- Clutch pressure plate to flywheel bolts 


ey Tighten 


Clutch pressure plate to flywheel bolts in 
sequence shown in Figure 8. 

© One turn ata time until spring pressure is built 
up. 

* Clutch pressure plate to flywheel bolts to 
41 Nem (30 Ib. ft.). 

3. Position the housing to engine block, engaging fork 
onto release bearing. Make sure aluminum spacer 
is in place for VIN P magnesium housing. 


Important 


@ Make sure that the housing is properly posi- 
tioned in the two engine dowel pins. 


4. Bolts retaining clutch housing to engine block. Be 
sure right-side TWC heat shield is also installed 
(VIN J). 


ey Tighten 


Clutch housing to engine block bolts to 50 Nem 
(37 Ib. ft). 


© Ball stud to 45 Nem (33 Ib. ft.). 


© Clutch fork ball stud locking screw (VIN P) 
15 Nem (11 Ib. ft.). 


© Clutch fork ball stud locking screw (VIN J) 
22 Nem (16 lb. ft.). 


5. Wiring harness ground connections (VIN P) 


LIGHTLY LUBRICATE: 


A] BEARING OD 


“B] BEARING ID 


BALL 


CLUTCH RELEASE BEARING 


CLUTCH FORK 


CLUTCH FORK BALL STUD 


Ms 10633 
Figure 9 - Release Bearing and Ball Stud Lubrication 
Areas 


6, Clutch pressure plate cover and bolts. 


al Tighten 


© Clutch pressure plate cover to 9 Nem (80 Ib, 
in.). 

7. Nut retaining left-side TWC shield nut to housing 
(VIN J). 


al Tighten 


© Left-side TWC shield nut to 1.4 Nem (12 1b. in.) 
(VIN J). 
8. Clutch actuator cylinder. 


a Tighten 


© Clutch actuator cylinder retaining nut to 
25 Nem (19 lb. ft.). 
9. Transmission. Refer to SECTION 7B. 
10. Refer to “NOTICE” on page 70-1. 
CLUTCH RELEASE BEARING 


Figures 1,2 and 9 


Remove or Disconnect 


Clutch pressure plate and clutch disc. Refer to 
“Clutch Pressure Plate and Clutch Disc” in this 
section. 
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2. Clutch release bearing retainer. 
3. Clutch release bearing. 


fe¢] install or Connect 

1. Lubricate release bearing and ball stud. 
2. Clutch release bearing. 

3. Clutch release bearing retainer. 


Important 


© Retainer must be installed with tangs facing 
away from engine. 


4, Clutch disc and pressure plate. 
5. Refer to “NOTICE” on page 7C-1. 


FLYWHEEL LASH MEASUREMENT 


Figure 10 


Remove or Disconnect 


I. Clutch pressure plate and clutch disc, refer to 
“Clutch Pressure Plate and Clutch Disc” in this 
section. 


Important 

© Dual mass flywheel will produce a clacking 
noise if engine has rough idle. Before replacing 
flywheel for noise complaint, engine should be 
checked for misfiring or rough operation at idle. 

© To check for looseness rotate the primary fly- 
wheel against the secondary flywheel for a lim- 
ited distance by hand. 

e This looseness does not impair the function of 

the flywheel unless it exceeds the specifications 

listed below under “Measure” which may indi- 

cate internal damage. 


Measure 


For excessive looseness of dual mass flywheel. 

2. Install 2 bolts which were used to retain the pres- 
sure plate to flywheel across from each other in the 
secondary flywheel. 

3. By hand using the bolts to help rotate the second- 
ary flywheel against the primary flywheel clock- 
wise until all looseness is removed 

4. Release the flywheel and draw a mark on the sec- 
ondary and primary flywheels. 

5. Repeat Steps 3 and 4 only rotate the secondary fly- 
wheel counterclockwise. 

6. Measure the distance between the marks, if the 
measurement exceeds 35 mm (1.378 in.), replace 
the flywheel assembly. 


bd Install or Connect 


Clutch pressure plate and clutch disc. Refer to 
“Clutch Pressure Plate and Clutch Disc” in this 
section. 


FLYWHEEL 


Figures 1, 2 and 10 


| Remove or Disconnect 


1. Clutch pressure plate and clutch disc. Refer to 
“Clutch Pressure Plate and Clutch Disc” in this 
section. 


Flywheel to crankshaft bolts and flywheel. 


2. 


Inspect 

© Flywheel for signs of excessive lubricant leakage 
from internal bearing due to extreme heat. Lubri- 
cant may accumulate at bottom of clutch housing if 
seal failure has occurred. Replace flywheel if exces- 
sive lubricant is present. 

© Flywheel friction surface for signs of excessive 
heating as exhibited by burned or heat checked 
metal. Replace flywheel if necessary. DO NOT 
MACHINE FLYWHEEL. 

© Flywheel for excessive internal looseness. With fly- 
wheel installed to engine, slight movement is nor- 
mal when flywheel is grasped and either pushed or 
turned. Replace flywheel if necessary. 


Important 


© To retain proper engine balance, flywheel balance 
weights must be installed using the following 
procedure: 

A. Ifa flywheel is replaced, inspect the old fly- 
wheel to see if balance weights have been 
inserted in any of the 24 weight holes. 

B. If there are weights installed on the old fly- 
wheel, new balance weights must be installed 
on the new flywheel in the same hole locations 
as found on the old flywheel, relative to the 
crankshaft dowel pin. 

C. Install weights that are 12.7 mm (0.50 in.) in 
length. 

D. Install weights into holes until flush fit is 
obtained. 


PA Install or Connect 
I, Flywheel and bolts. 
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PRIMARY FLYWHEEL. 


[2] pressure PLATE BOLT HOLES 


CLUTCH 7C-13 


SECONDARY FLYWHEEL. 


‘SURFACE TO BE MARKED 


Ms 10950 


Figure 10 - Dual Mass Flywheel 


Important 


© The flywheel must be installed with the erank- 
shaft dowel pin in the 3 o'clock position for the 
VIN J, and at the 11 o'clock position for the VIN 
P model 


© Apply loctite® 262 to bolt threads. 


By Tighten 


© Flywheel to crankshaft bolts to 100 Nem (74 Ib. 
ft), 
2. Clutch pressure plate and clutch disc. Refer to 
“Clutch Housing and Clutch Disc” in this section. 
PILOT BEARING 
Figures 1 and 2 


‘Tool Required: 
J 23907 Clutch Pilot Bearing Remover 


Important 

© The transmission pilot bearing is an oil impreg- 
nated type bearing pressed onto the crankshaft, 
requiring attention when clutch is removed. 


© Failure of pilot bearing may be caused by eccentric- 
ity in transmission input shaft or improper clutch 
housing alignment, and should be investigated. 


NOTICE: Do not use grease under pressure to force 
the pilot bearing from crankshaft. The cup plug in 
the crankshaft on VIN J may become unseated 
causing an oil leak. 


cs] Remove or Disconnect 
1. Flywheel. Refer to “Flywheel” in this section. 


2. Pilot bearing using J 23907 tool clutch pilot bearing 
remover. 


Inspect 
Crankshaft for scoring and burrs. 
© Cup plug for signs of oil leakage (VIN J). 


Install or Connect 


I. New pilot bearing using J 38836 tool bushing 
installer. 


2. Flywheel. Refer to “Flywheel” in this section. 
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SPECIFICATIONS 


GENERAL SPECIFICATIONS. 


Flywheel Bolt Thread Sealer 
Clutch Fork Ball Stud Lubricant 
Clutch Hydraulic Fluid .. 


Loctite® 262 
GM PIN 1052356 
GM PIN 12345347 


Clutch Housing to Engine Block Bolt z seee+e 50 Nem (87 


Clutch Pressure Plate Cover - 9Nem (80 Ib. in. 


Clutch Pedal Bushing Lubricant . GM PIN 1052497 
TORQUE SPECIFICATIONS 

Flywheel to Crankshaft Bolt sisi ete pegwaus Berga sabatnae -.. 100 Nem (74 Ib. ft.) 

Clutch Pressure Plate to Flywheel Bolt | 1 are 41 Nem (30 Ib. ft.) 

Ib. ft.) 

) 

) 


Clutch Pedal Assembly Retaining Bolts ...... 
Clutch Pedal Position Switch to Clutch Pedal Assembly Bolts 


Clutch Fork Ball Stu 45 Nem (33 lb. ft. 
eine Fork Ball ene tocking Screw 

ate 15 Nem (11 Ib. ft.) 
GINS : 22 Nem (16 Ib. ft.) 
Clutch Master Cylinder Retaining Bolt... . 17 Nem (12 bb. ft.) 
Clutch Actuator Cylinder Retaining Nuts eaie tie biieteesseesss. 25 Nem (19 Ib. ft.) 
Hydraulic Hose Fitting to Clutch Master Cylinder 222202007 wocs...... 18 Nem (13 Ib. ft.) 
Hydraulie Hose Fitting at Clutch Actuator’ Oylinder vettectecesseesereees 18 Nem (13 Ib. ft.) 
draulic Hose Retaining Clip Bolt ...... . 1.4Nem (12 Ib. in.) 
és itch Actuator Cylinder Bleed Screw ....0... 1. .18 Nem (18 Ib. ft.) 
Left-Side TWC Shield to Clutch Housing Nut . 1.4 Nem (12 Ib. : 
) 


in, 
. 26 Nem (19 Ib. ft. 
4.8 Nem (42 Ib. in, 


SPECIAL TOOLS 


fi, 
(538836 
1CC © 


CLUTCH PILOT BEARING REMOVER 


PILOT BUSHING INSTALLER/CLUTCH 
ALIGNMENT ARBOR necs001-1 
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SECTION 8 
ELECTRICAL - BODY AND CHASSIS 
CONTENTS 
Electrical Diagnosis .. Section 8A Central Control Module Section 8D 
Lighting Systems and Horns . . Section 8B Windshield Wiper/Washer System .... Section BE 


Instrument Panel, Gages 


and Console Section 8C 


SECTION 8A 
ELECTRICAL DIAGNOSIS 


Section 8A Electrical Diagnosis is in Book 2 of the 1994 Corvette Service Manual (ST-364-94) 


SECTION 8B 
LIGHTING SYSTEMS AND HORNS 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). 
Refer to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR 
Component and Wiring Location view in Section 9) before performing service on or 
around SIR components or wiring. Failure to follow CAUTIONS could result in 
possible air bag deployment, personal injury, or otherwise unneeded SIR system 
repairs. 


CAUTION: Before removing or installing any electrical unit(s), disconnect the 
negative battery cable to help prevent personal injury and/or damage to the vehicle 
or its components. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed, Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts or system damage could result. 


CONTENTS 

General Description . + 8B-2 Headlamps .... 8B-3 
Halogen Bulbs . 8B-2 Headlamp Switch 8B-4 
Exterior Lighting . 8B-3 License Plate Lamps . 8B-4 

Backup Lamps .. 2. BB-3 Rear Sidemarker/Side 
Center High-Mounted Stoplamp Backup Lamps 8B-4 
THIGH). Fc vant vatecsetas cataaorias 8B-3 Rear Tail/Stop/Turn Signal Lamps . 8B-4 
Daytime Running Lights (DRL) Turn Signals ..... 8B-4 
(Canada Only) ++ 8B-3 Underhood Lamps . 8B-4 
Front Sidemarker/Cornering Lamps .... 8B-3 Interior Lighting . 8B-4 
Front Parking/Turn Signal and Cargo Lamps 8B-4 
Fog Lamps » 8B-3 Console Compartment 8B-4 


Hazard Lamp Flasher T) gB-3 Courtesy Lamps 8B-5 
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Lighted Visor Mirrors . 88-5 
Rearview Mirror Lamp: . 8B-5 
Horns... . 8B-5 
Diagnosis . 8B-5 
Horns  8B-5 
Lighting System Troubleshooting » 8B-5 
On-Vehicle Service . . 8B-5 
Exterior Lighting . 8B-5 
Backup Lamps . . 8B-5 
‘Assembly Replacement . . 8B-5 
Bulb Replacement . 8B-6 
Center High-Mounted Stoplamp 
(CHMSL) . 8B-6 
Assembly Replacement (ZR1) . BB-6 
Assembly Replacement 
(Except ZR1) . 8B-7 
Bulb Replacement (2R1) . 88-7 
Bulb Replacement (Except ZR1) . BBB 


Daytime Running Lamp Sensor and 
Module (Canada Only) . Refer to Section 8C 


Front Sidemarker/Cornering Lamps . . 8B-8 
Assembly Replacement . | 8B-8 
Bulb Replacement ... . 8B-8 

Front Parking/Turn Signal and Fog 
Lamps . 8B-8 
Assembly Replacement . . 88-8 
Bulb, Parking/Turn Signal . . 8B-9 
Bulb, Fog Lamp .. . 8B-9 
Fog Lamp Aiming ‘8B-10 

Hazard Lamp Flasher . 8B-10 

Headlamps 8B-11 
Aiming Headlamps 8B-11 
Assembly Replacement . BB-12 


8B-12 


Bezel Replacement .. 
88-14 


Door, Headlamp Opening 


Headlamp (Sealbeam) Replacement .. 8B-14 
Motor/Actuator Replacement ........ 8B-15 
Headlamp Switch ...... Refer to Section 8C 
License Plate Lamp and Bulb .......... 8B-15 
Assembly or Bulb Replacement 2. BB-15 


GENERAL DESCRIPTION 


HALOGEN BULBS 


Some lamps in this vehicle, such as the fog lamps 
and the ZR1 center high-mount stoplamp, may contain 
replaceable halogen bulbs 


CAUTION: Halogen bulbs contain a gas 
under pressure. Handling a bulb improp- 
erly could cause it to shatter into lyin 

glass fragments. To help avoid personal 


injury: 


Rear Sidemarker/Side Backup Lamps ... 8B-15 
Assembly Replacement (ZR1) 8B-15 
Assembly Replacement (Except ZR1) .. 8B-16 
Bulb Replacement 8B-16 

Rear Tail/Stop/Turn Signal Lamps ~ All .. 8B-17 
‘Assembly Replacement . 88-17 
Bulb Replacement . 8B-17 

Turn Signal Flasher 8B-17 

Underhood Lamps . 8B-18 
‘Assembly Replacement . 8B-18 
Bulb and/or Switch Replacement 8B-18 

Wiring Harness Forward Lamp .... 8B-19 


Wiring Harness 
Rear Body .. 


Refer to Section 10-12 


Interior Lighting 88-19 
Cargo Lamps - Coupe 88-19 
Assembly Replacement . 8B-19 
Bulb Replacement - Coupe . 8B-20 
Cargo Lamps - Convertible . 8B-20 
Assembly Replacement . BB-20 
Bulb Replacement - Convertible 8B-22 
Console Compartment Lamp . 8B-22 
‘Assembly or Bulb Replacemen BB-22 
Door Courtesy Lamps .....+..+ 88-23 
Assembly or Bulb Replacement . 88-23 
Instrument Panel (\/P) 
Courtesy Lamps 8B-24 
Assembly or Bulb Replacement . 88-24 
Rearview Mirror Lamps . 88-25 
‘Assembly or Bulb Replaceme: 8B-25 
Vanity Mirror Lamps ......... 8B-25 
Wiring Harness, Interior Lamps . 88-25 
Horns ie 8B-25 
Current Adjustment 88-25 
Horn Replacement 88-25 
Horn Relay . 8B-27 
Specifications 8B-28 
Fastener Tightening . 88-28 
Replacement Bulbs . 88-28 
Special Tools 88-29 


e@ Turn the light switch “OFF” and allow 
the bulb to cool before changing 
bulbs. Leave the switch “OFF” until 
bulb change is complete. 

e@ Always wear eye protection when 
changing a halogen bulb. 

e Handle the bulb only by its base. 
Avoid touching the glass. 

© Do not drop or scratch the bulb. 

e Keep moisture away. 

¢ Place the used bulb in the new bulb’s 
carton and dispose of it properly. Keep 
halogen bulbs out of the reach of 
children. 
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EXTERIOR LIGHTING 

The exterior lighting system includes the head- 
lamps (and headlamp motors to raise or lower the 
headlamps), front parking/turn signal lamps, front cor- 
nering, sidemarker and fog lamps, rear taillamps, 
backup lamps, license plate lamps, center high- 
mounted stoplamp, and the underhood lamps. Also 
included are all associated wiring, controls and related 
hardware for these lamps. 


Backup Lamps 

‘There are four backup lamps, one on either side of 
the rear license plate and one in each of the rear side- 
marker lamps. The backup lamps will come “ON” when 
the transmission is shifted to “REVERSE.” The lamps 
are activated by a backup lamp switch located on the 
manual transmission, and on the shifter on the auto- 
matic transmission. 


Center High-Mounted Stoplamp (CHMSL) 

‘The Center High-Mounted Stoplamp (CHMSL) is 
located in the center of the rear fascia above the license 
plate — except ZR1. The ZR1 CHMSL is on top of the 
rear lift window. The CHMSL on all models is powered 
separately from the rear taiV/stop/turn signal lamps 
through a separate circuit in the stoplamp switch. See 
SECTION 8A. The CHMSL will come “ON” when the 
brake pedal is depressed. 


Daytime Running Lights (DRL) (Canada Only) 

‘During daylight hours when the ignition is turned 
“ON,” with the headlamps “OFF” and the parking 
brake released, the parking lamps will come “ON? at a 
greater brightness than normal (the turn signal fila- 
ments light up). This type of lighting is called “Daytime 
Running Lights,” or “DRL.” DRL makes the vehicle 
more visible to pedestrians and other drivers during 
daytime hours. 

At dusk, the DRL will return the parking lamps to 
normal brightness (the turn signal filaments go “OFF”) 
and the low-beam headlamps and all exterior lights 
will come “ON” automatically. At dawn, the exterior 
lights and the low-beam lamps will go out automati- 
cally and the two front parking lamps will switch to the 
increased brightness of DRL again (if the headlight 
switch is “OFF”). 

The headlights may be turned “ON” manually at 
any time of day or night with the headlight switch. To 
turn “OFF” the DRL when you are parked, turn the 
ignition “OFF” and fully apply the parking brake. Then 
restart the engine. The DRL will remain “OFF” until 
the parking brake is released. 

DRL is controlled by a light sensor on top of the 
instrument panel, see SECTION 8C. 


LIGHTING SYSTEMS AND HORNS 8B-3 


Front Sidemarker/Cornering Lamps 

The front sidemarker lamps will come “ON” when 
the headlamps or parking lamps are “ON.” Sidemarker 
lamps also have reflectors that will shine when struck 
by light, whether or not the vehicle's lights are “ON.” 

‘The cornering lamps provide more light in the 
direction of a turn. When the headlamps or parking 
lamps are “ON,” moving the turn signal lever will turn 
the appropriate cornering lamp “ON,” as well as acti- 
vate the turn signals. 

If the lamps are “OFF” when a turn is signaled, the 
front sidemarker lamp will flash in unison with the 
front turn signal lamp. If the lamps are “ON” when a 
turn is signaled, the front sidemarker lamp and front 
turn signal lamp flash alternately. 


Front Parking/Turn Signal and Fog Lamps 

‘Turning the headlamp switch to the first stop will 
turn the front parking lamps “ON.” When the ignition 
is “ON” and the turn signal lever is moved, the 
appropriate front parking lamp flashes to signal a turn. 
Both lamps will flash when the hazard lamp flasher is 
“ON.” 

If the driver’s door is open with the ignition “OFF” 
and the parking lamps “ON,” a warning tone will 
sound. 

‘The left and right fog lamps are located inboard of 
the front parking/turn signal lamps and are part of the 
same housing. ‘The fog lamp switch is located below the 
headlamp switch. To use the fog lamps, first turn the 
headlamps or parking lamps “ON,” then push the fog 
lamp switch. The fog lamps will come “ON.” Push the 
switch again to turn the fog lamps “OFF.” A green 
“LED” will tell you the fog lamps are “ON.” 

‘The fog lamps should not be used asa substitute for 
the headlamps. 

Switching the headlamps to high-beam will turn 
the fog lamps “OFF,” switching back to low-beam will 
turn the fog lamps “ON” again. 


Hazard Lamp Flasher 

‘The hazard lamp flasher is part of the turn signal 
circuit. Pushing the button on the right side of the 
steering column will cause the front and rear turn sig- 
nals and the front sidemarker lamps to flash. Pull the 
collar around the button out to turn the hazard lamp 
flasher “OFF.” 

‘The hazard lamp flasher will work with the igni- 
tion either “OFF” or “ON.” When the hazard lamp 
flasher is “ON,” the turn signals will not operate. 


Headlamps 

‘The headlamps are controlled by a switch on the 
left side of the instrument panel. The headlamps will 
come “ON” whether or not the ignition is turned “ON.” 
Turning the switch to the right turns the headlamps 
“ON” and causes the headlamp motors to raise the 
headlamp doors. 
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‘Turning the switch to the left turns the headlamps 
“OFF” and causes the headlamp doors to lower. 

If the driver's door is opened when the ignition is 
“OFF” and the headlamps are “ON,” a warning tone 
will sound. 

Headlamp low-beam and high-beam are controlled 
by the multifunction lever on the left side of the steer- 
ing column. When the headlamps are “ON,” pull the 
lever toward the steering wheel until the switch clicks, 
The lamps will change from low-beam to high-beam, or 
from high-beam to low-beam. An indicator light in the 
center instrument cluster will come “ON” when the 
high-beam headlamps are “ON.” For more information, 
see SECTION 8A. 


Headlamp Switch 

Most exterior lamps are controlled by the head- 
lamp switch on the instrument panel. Turning the knob 
clockwise to the first position turns the front parking 
lamps, taillamps, sidemarker lamps, and instrument 
panel lamps “ON.” Turning the knob clockwise to the 
second position turns all these lamps “ON” plus the 
headlamps. Turning the knob counterclockwise to 
“OFF,” turns all lamps “OFF.” 

In some cases, it may be desirable to raise the head- 
lamp doors without leaving the headlamps “ON.” To do 
so, turn the knob all the way to the right. This will raise 
the headlamps and turn them “ON.” Then, turn the 
knob back to the first position; the headlamps will go 
out, but the headlamp doors will stay open. Remember 
that the parking lamps and taillamps will stay “ON.” 

‘The headlamp switch assembly also controls the 
interior lamp dimming, operation of the fog lamps, and 
“ON/OFF” of Acceleration Slip Regulation (ASR). 

For more information on the headlamp switch, 
including on-vehicle service, see SECTION 8C. 


License Plate Lamps 

Lamp(s) above the rear license plate will come 
“ON” when the headlamps or parking lamps are turned 
“ON.” The ZR1 has two lamps, the other models have 
one lamp. 


Rear Sidemarker/Side Backup Lamps 

The rear sidemarker lamps will come “ON” when 
the headlamps or parking lamps are “ON.” The rear 
sidemarker lamps also have reflectors that will shine 
when struck by light, whether or not the vehicle's lights 
are “ON.” 

The side backup lamps work together with the 
backup lamps on the rear fascia. They come on when 
the shifter is put in “Reverse” with the ignition key 
“ON.” 


Rear Tail/Stop/Turn Signal Lamps 

‘The rear lamps are combined taillamps, stoplamps 
and turn signals. Turning the headlamp switch knob 
clockwise to the second or third position will turn the 


lamps “ON.” When the brake pedal is depressed, the 
lights glow brighter to serve as stoplamps. 

Moving the turn signal level when the ignition is 
“ON” causes the appropriate rear lamps to flash. If the 
brake pedal is held down and a turn is signaled, one 
side will flash and the other will stay brightly lit. 


Turn Signals 

The front turn signals are combined with the front 
parking lamps. The rear turn signals are part of the 
rear taillamps. The turn signals work only when the 
ignition is “ON,” and the hazard lamp flasher is turned 
“OFE” 

The turn signals are controlled by the multifunc- 
tion lever on the left side of the steering column, Mov- 
ing the lever all the way up or down (past the detent) 
will turn the turn signals “ON.” When the turn is com- 
pleted, the lever will return to neutral and the turn 
signals will stop flashing. 

For changing lanes or during shallow turns where 
the steering wheel does not move far enough to cancel 
the signal, move the lever only to the first detent. When 
the lever is released, it will return to neutral and the 
turn signals will cancel, 

If the turn signal has been left “ON” for over one 
mile of driving, the alarm chime will sound until the 
turn signal has been canceled. 


Underhood Lamps 

‘The underhood lamps are activated by mereury 
switches and will come “ON” when the hood is raised 
and go “OFF” when the hood is closed. They may be 
disabled by disconnecting the fuse located in fuse 
holder attached to left sidemarker/cornering lamp 
assembly. 


INTERIOR LIGHTING 

The interior lighting system includes the courtesy 
lamps, cargo lamps, console lamp, rearview mirror 
lamps and the visor mirror lamps. Also included are 
associated wiring, controls, and related hardware for 
these lamps. 


Cargo Lamps 

The cargo lamps are located on each side of the rear 
lift window trim (coupe) and the rear of the intermedi- 
ate floor panel (convertible). The lamps will come “ON” 
when either door is opened, or by turning the dimmer 
control on the headlamp switch to the full upward posi- 
tion. The cargo lamps go “OFF” when the doors are 
closed or the dimmer is turned counterclockwise from 
the full upward position. The coupe cargo lamps will 
also turn “ON” whenever the rear lift window (hatch) is 
opened. 


Console Compartment Lamp 

Located in the console compartment door, the lamp 
will come “ON” when the console door is opened, and 
goes “OFF” when the door is closed. 
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Courtesy Lamps 

‘The courtesy lamps under the outer end of the 
instrument panel, in the doors, in the cargo area and on 
the underside of the inside rearview mirror will come 
“ON” when either door is opened or when the dimmer 
control on the headlamp switch is turned to the full 
upward position. 

For the convenience of the driver and passenger, 
the courtesy lamps stay “ON” for thirty seconds when, 
with the ignition turned “OFF,” a door is opened and 
closed. 

When the ignition is turned “ON” with the doors 
closed the lamps go “OFF.” 

‘The coupe cargo lamps will also illuminate when 
the rear lift window (hatch) is opened. 


Lighted Visor Mirrors 

‘The lighted visor mirrors are located on the upper 
side of each visor. The lamps are turned “ON” and 
“OFF” by a switch next to the right lamp on each visor. 


Rearview Mirror Lamps 

‘The map/courtesy lamps and the console flood lamp 
are located on the bottom of the inside rearview mirror. 
With the ignition “ON,” push the switch on the mirror 
to turn the map/courtesy lamps “ON” and “OFF.” 

‘The map/courtesy lamps will also illuminate when 
a door is opened or the dimmer control on the headlamp 
switch is turned full upward. 

‘The console flood light illuminates whenever the 
headlamp switch is turned “ON.” 


HORNS 

The horns are mounted behind the front fascia on 
the frame side rail. Pushing the pad on each side of the 
steering wheel sounds the horns by closing the horn 
relay. The horns use a solenoid operated diaphragm to 
generate sound. See SECTION 8A for wiring circuit 
information. 


DIAGNOSIS 


HORNS 
For current adjustment procedures, refer to “Horn 
Current Adjustment” under “On-Vehicle Service” in 
this section. 
‘The following is a general troubleshooting guide 
© Horn Tone Poor ~ Loose mounting bolts. 
‘Tighten. 
© Low-Pitched Moan ~ Current too high. Adjust. 
© Weak ‘Tone - Poor power connection or ground. 
Clean, reconnect. 
© Weak Tone - Current too low. Adjust. 
© Weak, Strained Tone ~ Foreign object in horn. 
Remove object. 


e Harsh Vibration — horn or bracket touching 
frame. Bend bracket. 

© Horns Do Not Blow — See SECTION 8A. 

® Horns Blow Constantly — See SECTION 8A. 


LIGHTING SYSTEM TROUBLESHOOTING 
Wiring diagrams and other diagnosis information 

is given in SECTION 8A, along with information on 

properly repairing wiring harnesses, connectors, ete. 
Most lighting problems are caused by loose connec- 
tors, open or shorted wiring, burned-out bulbs, bad 
switches, inadequate ground, or blown fuses. Many of 
these require only replacement of a faulty part. 
The following general troubleshooting guide should 
be used before beginning system diagnosis: 

1. Always suspect an open lamp filament before pro- 
ceeding with diagnosis. 

2. Make sure connectors and terminals are free of 
corrosion. 

3. Make sure grounds are clean and tight. 

4. Ifa combination of lamp systems, example; head- 
lamps, park lamps, and fog lamps do not operate, 
suspect an open fusible link. See “Power Distribu- 
tion” in SECTION 8A. 


ON-VEHICLE SERVICE 


CAUTION: Refer to “Caution” under 
“Halogen Bulbs” under “General Descrip- 
tion” earlier in this section. 


NOTICE: When removing a part that requires 
special sealing items such as sealing washers, be 
sure to reinstall those items when replacing the 
part. Also, if any body sealing items (grommets, 
ete.) are disturbed, be sure to repair them so the 
passenger compartment, remains properly sealed. 
‘When replacing a part that requires a special pro- 
cedure, such as a Jens and housing assembly sealed 
together, follow the instructions normally included 
in the replacement parts package. 


EXTERIOR LIGHTING 


BACKUP LAMPS 
Figure 1 


Assembly Replacement 


Remove or Disconnect 

Rear license plate bracket assembly and license 

plate. 

2. Socket from lamp assembly. 

3. Lamp assembly retaining screws. 

4. Push lamp assembly in and toward center of 
vehicle to remove from slots in rear bumper fascia. 
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RIGHT SIDE SHOWN, 


BACKUP LAMP 
Tass 

REAR FASCIA 
sLors 

screw 


15 7420-88 


Figure 1 - Backup Lamps 


install or Connect 

I. Lamp assembly tabs into slots in rear bumper 
fascia. 

2. Lamp assembly retaining screws. 


al Tighten 
@ Screws to 1.5 Nem (13 Ib. in.). 
3. Socket into lamp assembly. 


4. Rear license plate bracket and license plate 
assembly. 


Bulb Replacement 
Replacement Bulb: Trade No 1156, 32 Candle- 
power. 


Remove or Disconnect 

T. Rear license plate bracket assembly and license 
plate. 

2, Socket from backup lamp assembly. 

3. Bulb from socket. 


b4 Install or Connect 

1. Bulb into socket. 

2. Socket into backup lamp assembly. 

3. Rear license plate bracket assembly and license 
plate. 


CENTER HIGH-MOUNTED STOPLAMP 
(CHMSL) 


Figures 2 and 3 


The CHMSL is mounted in the center of the rear 
fascia above the license plate (except ZR1). The ZR1 
CHMSL is attached to the top of the lift window upper 
hinge. 


Assembly Replacement (ZR1) 
Figure 2 


CAUTION: Refer to “Caution” under 
“Halogen Bulbs” under “General Descrip- 
tion” earlier in this section. 


i} Remove or Disconnect 

I. Open lift window. 

2, ‘Two mounting screws from assembly. 

Partially remove rear compartment front trim 
panel to expose wiring. Refer to SECTION 10-8. 

4, Wiring retainer nuts and wiring retainer. 

5. Electrical connector. 

6. CHMSL assembly. 


s 


bd Install or Connect 


1, CHMSL assembly. 
2. Electrical connector. 
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CENTER HIGH MOUNTED 
4 stop tame we 


2) SPACER 
[3 screw SEAL 
1S 7421-88 


Figure 2 ~ Center High-Mounted Stoplamp ~ ZR1 


RETAINER 


3. Wiring retainer and nuts. 


Tighten 

Nuts to 4.5 Nem (40 Ib. in.). 

4, Rear compartment front trim panel. 
5. ‘Two mounting screws. 


Al Tighten 


© Mounting screws to 8 Nem (70 Ib. in.). 
6. Close lift window. 


Assembly Replacement (Except ZR1) 
Figure 3 


ca Remove or Disconnect 
License plate and bracket to access CHMSL assem- 
bly connector. 

2. Wire connector from bottom of CHMSL assembly. 

3. Screws mounting CHMSL to rear fascia. 

4, Lamp assembly by lowering assembly and remov- 
ing through license plate opening. 


(ix; Install or Connect 
I. Lamp assembly to inside of rear fascia. 
2. Screws mounting CHMSL to rear fascia 
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CENTER HIGH MOUNTED STOP LAMP 
REAR BODY HARNESS ASSEMBLY 


CENTER HIGH MOUNTED STOP LAMP ASSEMBLY 


REAR FASCIA 


BOLT 


Ms 9218-88 
Figure 3 - Center High-Mounted Stoplamp — Except ZR1 


Tighten 
Bolt to 2.2 Nem (20 Ib. in.). 
3. Wire connector to CHMSL assembly. 
4. License plate bracket and license plate. 


Bulb Replacement (ZR1) 
CAUTION: Refer to “Caution” under 


“Halogen Bulbs” under “General Descrip- 
tion” earlier in this section. 


Replacement Bulb: Trade No. 891, 11 Candlepower. 


(cs) Remove or Disconnect 

T, Open lift window. 

2. ‘Two retaining screws. 

3. Two screws from bottom of lamp assembly. 
4, Lens. 

5. Bulb from socket. 


Install or Connect 

1. Bulb into socket. 

2. Lens 

3. ‘Iwo screws into bottom of lamp assembly, 
4, ‘Two retaining screws. 

5. Close lift window. 
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Bulb Replacement (Except ZR1) 
Replacement Bulb: Trade No 
Candlepower. 


1156, 32 


| Remove or Disconnect 

1. Rear license plate and bracket to access bulb 
socket. 

2. Socket assembly from lamp assembly. 

3. Bulb from socket. 


Pd Install or Connect 

1, Bulb into socket. 

2. Socket to lamp assembly. 

3. Rear license plate bracket and license plate 


FRONT SIDEMARKER/CORNERING LAMPS 
Figure 4 


Assembly Replacement 


Remove or Disconnect 

pen hood. 

2, Twobolts attaching lamp assembly to front bumper 
fascia. 

3. Wiring harnesses. 

4. Sockets from lamp assembly. 

5. Lamp assembly. 


Pd Install or Connect 

T. Lamp assembly bottom tabs into holes in fascia. 

2. Two bolts attaching lamp assembly to front bum- 
per fascia. 


Tighten 
© Mounting bolts to 1.4 Nem (12 Ib. in.). 
3. Sockets into lamp assembly. 
4, Wiring harnesses, 
5. Close hood. 


Bulb Replacement 

Replacement Bulb: Front Sidemarker, Trade No. 
24, 2 Candlepower. Front Cornering Lamp, Trade No. 
1156, 32 Candlepower. 


Remove or Disconnect 
1. Open hood. 

2. Socket from lamp assembly. 
3. Bulb from socket. 


LH SHOWN, 


sor 


[2] FRONT SIDEMARKER “ND CORNERING LAMP 


FRONT BUMPER FASCIA REINFORCEMENT 


PRESS NUT 


FRONT BUMPER FASCIA 


TABS MS 9214-88 
Figure 4- Front Sidemarker/Cornering Lamps 


B4 Install or Connect 

1. Bulb into socket. 

2. Socket into lamp assembly. 
3. Close hood. 


FRONT PARKING/TURN SIGNAL AND FOG 
LAMPS 


Figures 5 and 6 


CAUTION: Refer to “Caution” under 
“Halogen Bulbs” under “General Descrip- 
tion” earlier in this section. 


Assembly Replacement 


cs] Remove or Disconnect 

1. Front bumper fascia and energy absorber. See 
SECTION 10-4. 

2. Socket from parking lamp assembly and wire con- 
nector from fog lamp 

8. Retaining bolts from impact bar bracket. 

4. Lamp assembly from impact bar by sliding outside 
spring hinge inboard. 

5, ‘Transfer parts as necessary. 
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O] Foe.ame MOUNTING SPRING 
[2] screws 

[Z] Foc .ame MOUNTING HINGE 
[2] Foc LAMP JUMPER HARNESS 


[E] PARKING/TURN SIGNALFOG LAMP 
s9216-88 


Figure 5 - Front Parking/Turn Signal and Fog Lamp 
‘Assembly 


Install or Connect 
T. Hinge and spring clip to lamp. 


Tighten 
@ Hinge bolts to 6 Nem (53 Ib. in.). Spring bolts to 
9.5 Nem (84 Ib. in.). 
2, Lamp assembly to impact bar with bracket retain- 
ing bolts. 


Tighten 

Bracket retaining bolts to 5 Nem (44 Ib. in.). 
3. Socket into lamp assembly. 

4, Fog lamp wire harness. 


5. Front bumper energy absorber and fascia. See 
SECTION 10-4. 


Bulb, Parking/Turn Signal 
Replacement Bulb: Trade No. 2057NA, 2.4/1.5 
Candlepower. 


cs) Remove or Disconnect 
1. Open hood. 

2, Socket from lamp assembly. 
3, Bulb from socket. 
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[1] weact sar 
Z] FOG LAMP JUMPER HARNESS 


[2] FRONT PARKING/TURN SIGNAL/FOG LAMP ASSEMBLY 
[2] impact BaR BRACKET 


EG) sour 
Ms 9217-88 


Figure 6 - Front Parking/Turn Signal and Fog Lamp 
‘Assembly Mounting 


| Install or Connect 
1. Bulb into socket. 

2. Socket into lamp. 

3. Close hood. 


Bulb, Fog Lamp 

Figure 7 
CAUTION: Refer to “Caution” under 
“Halogen Bulb” under “General Descrip- 
tion” earlier in this section. 


Replacement Bulb: Trade No. 896, 68 watt. 


Remove or Disconnect 

1. Bolt from service door on bottom of front bumper 
fascia to access bulb socket. 

2. Socket from lamp assembly. 

8. Bulb from socket. 


install or Connect 
Bulb into socket. 
Socket into assembly. 


Close service door on lower surface of fascia and 
tighten bolt. 


ra 
2. 
3. 
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HAZARD LAMP FLASHER 
Figure & 


The hazard lamp flasher is mounted under the 
right side of the instrument panel behind the SIR 
module. 


LH SHOWN fe] Remove or Disconnect 
RH OPPOSITE I. Fuse box cover and /P side trim panel - RH. 
2, Bolts/screws, side of lower trim panel. 

FRONT BUMPER FASCIA 3. VP air outlet assembly — RH. 
LZ] Foe tame service Doon 4, Nuts, lower trim panel to IP. 
mur 5. Partially remove lower trim panel and disconnect 

courtesy lamp connector. 

[2] sor ‘Trim panel. Pull out from over floor air outlet. 
Flasher from rear of multiuse bracket. 


MS 9215-88 


6. 
Figure 7 - Fog Lamp Service Door 7 


Install or Connect 
Flasher relay to rear of multiuse relay bracket. 
Position lower trim panel over floor air outlet. 


1 
2. 
a Tighten 3. Courtesy lamp connector. 
© Service door bolt to 1.9 Nem (17 Ib. in.) 4, Position panel over side locator pin and carrier 


studs. 
ah 5. Nuts to studs. 
Fog Lamp Aiming 6. Bolts/screws, side of panel. 


"The fog lamps must be aimed for proper illumina- 
tion of the road. Fog lamp aim should be checked at 
least once a year, when a new bulb is installed, or if 
service or repairs in the front end area may have dis- 
turbed the fog lamp mountings. 


Important 


e For accurate aiming, the fuel tank should be half 
full or less. 

© Place vehicle on level surface. 

‘© Stop all other operations of work on vehicle. 

© Jounce vehicle to settle suspension. & 

© Cover headlamps while aiming fog lamps. « 


A Adjust 

1. Turn fog lamps “ON.” 

2, To gain access to the fog lamp adjusting screw, the 
fascia must be depressed slightly below the center 
of the fog lamp. 

3. Insert a torx driver into the notch in the fascia to 
reach the adjustment screw. 

4, Adjust fog lamp up or down until the top edge of the 
high intensity zone is 100.0 mm + 50 mm (4 inches 
+ 2 inches) below the center line of the fog lamp DIODE 
when checked oh a screen 7.6 mm (26 feet) away. MODULE, CRUISE CONTROL 
© There is no horizontal adjustment for aiming RC IOOVeB-¥-RF 

the fog lamp assembly. Figure 8 - Hazard Lamp Flasher 

5. Turn “OFF” the fog lamps. 


HARNESS, INSTRUMENT PANEL WIRING 
MODULE, RELAY 

BRACKET, MULTIUSE RELAY 

MODULE, SIR (DERM) 

FLASHER, HAZARD LAMP 


FEIEELEE 
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Tighten 
© Bolts/screws to 3.3 Nem (29 Ib. in.) 
© Nuts to 12Nem (9 Ib. ft.). 

7. VP air outlet. 


Al Tighten 


© Screw to 3.3 Nem (29 Ib. in.). 
8. U/P side trim panel and fuse box cover. 


HEADLAMPS 


Aiming Headlamp 
Figures 9 and 10 


‘The headlamp aim should be checked periodically, 
when a new headlamp is installed, or if service or 
repairs in the front end area may have disturbed the 
headlamps or their mountings. 

Horizontal and vertical aiming of each sealed beam 
headlamp is done by upper and side adjusting screws 
which move the mounting ring on the headlamp body 
against the tension of a coil spring. 

Some state and local authorities have specific 
requirements for aiming headlamps. These require- 
ments must be followed. 

Use aimer J 25300-B, an aiming screen, or 
equivalent. 

When using an aiming sereen, the area should be 
darkened and large enough to allow for the vehicle and 
an additional 7.62 m (25 ft.) measured from the face on 
the headlamps to the front of the screen. The floor on 
which the vehicle rests must be flat with the bottom of 
the screen. If the floor is not level, compensate. The 
screen should be at least 1.52 m (5 ft.) high by 3.66 m 
(12 ft.) wide with a matte white surface well shaded 
from extraneous light, and properly adjusted to the 
floor on which the vehicle stands. The screen should be 
movable so that it can be aligned parallel with the rear 
axle of the vehicle. It should be positioned so that a 
horizontal line drawn perpendicular to the centerline 
of the screen will pass an equal distance midway 
between the two headlamps. 

The screen should be provided with a vertical cent- 
erline, two laterally adjustable vertical tapes, and one 
vertically adjustable horizontal tape. 

Ifa regular commercial aiming screen is not avail- 
able, the screen may consist of a wall having a clear 
uninterrupted area at least 1.83 (6 ft.) high by 3.66 m 
(12 ft.) wide. The surface should be finished with a 
washable no-gloss white paint. 

After the aiming screen has been set up and 
located, paint or tape a reference line on the floor 7.62 
m (25 ft.) from the screen. 
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MECHANICAL AIMING PROCEDURE: 
Tool Required: 
J 25300-B Headlamp Aimer or equivalent 


Important 


© For accurate aiming: 

— Make sure all components are in place, if 
other service has been done on the vehicle. 

— Place vehicle on a level surface. 

— Stop all other operations of work on the 
vehicle. 

— Make sure vehicle has a half tank of fuel or 
less. 
© Close doors. 
@ Jounce vehicle to settle suspension. 

~ Be sure tires are inflated to the proper 
pressures. 

— Horizontal aim of headlamp must be done 
first. 

— Aim operations must be completed turning 
screw in clockwise. 


Attach aimer to headlamp. 

Adjust the lamps to the specifications required by 
local authorities. Instructions for tool use accom- 
pany the tool. 


VERTICAL CENTERLINE OF LEFT LAMP. 
TOP EDGE OF HIGH INTENSITY ZONE 


CENTERLINE OF SCREEN 


HORIZONTAL CENTERLINE OF HEADLAMPS. 


VERTICAL CENTERLINE OF RIGHT LAMP. 


HIGH INTENSITY ZONE OF RIGHT LOW BEAM 


LEFT EDGE OF HIGH INTENSITY ZONE 


HIGH INTENSITY ZONE OF LEFTLOWBEAM — ws 14387 


Figure 9 - Correct Aim For Low Beam On Screen 
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HORIZONTAL ADJUSTMENT SCREW 
VERTICAL ADJUSTMENT SCREW 
RETAINING RING SCREWS 
RETAINING RING 


15 7425-68 
Figure 10- Headlamp Mounting and Aiming Screws 


@ SCREEN AIMING PROCEDURE: 


Important 


Follow steps for accurate aiming under 
“Mechanical Aiming Procedures” before pro- 
ceeding. 

1. Park the vehicle square with the screen and with 
the headlamps directly over the reference line 25 
feet from the screen. 

2. Line up the centerline of the vehicle with the cent- 
erline of the aiming screen. This can be done by 
marking the vertical center of the rear and front 
windows and using these marks as “sights” to line 
up the centerline of the vehicle and screen. Move 
the screen or vehicle if necessary. 

3. Measure the height from floor to the center of a 
sealbeam. Adjust the horizontal tape on the screen 
to match this dimension. 

4. Measure the distance between the centerline of the 
right headlamp and the center of the left head- 
lamp. 

5. Position vertical tapes on the screen 1/2 of this dis- 
tance to the right and left of the screen centerline. 

6. Turn “ON” the low-beam lamps. 

7. Adjust the lamp until the left edge of the low beam 
high intensity zone is aligned, + 4 inches, with the 
vertical centerline on the screen 

8. Adjust the lamp until the top edge of the low beam 
high intensity zone is aligned, + 4 inches, with the 
horizontal tape on the screen. 


Assembly Replacement 
Figure 11 


Remove or Disconnect 

Open hood. 

Lamp assembly electrical connector. 
Lower front mounting bolts. 

Side mounting nuts. 

Assembly from vehicle. 

‘Transfer parts as necessary. 


2 NE 


F4 Install or Connect 
1. Position assembly on studs. 
© Use care not to mar hood, bezel or closure door. 
2, Loosely install nuts to studs 
3. Lower front mounting bolts. 
4. Align headlamp door to hood. 


al Tighten 


© Nuts to 9.5 Nem (84 Ib. in.). 
© Bolts to 2.7 Nem (24 Ib. in.). 
5. Electrical connector. 
6. Check fit, operation and aim. 


Bezel Replacement 
Figure 12 


Remove or Disconnect 


‘Open hood. 

2. Open headlamp door halfway: either by turning the 
headlamp switch to the “ON” position, then back to 
the parking lamp “ON” position, or by the manual 
headlamp control knob (located on the inboard side 
of the headlamp door). 

3. Screws from front of the headlamp bezel. 


NOTICE: Before removing the screws from the 
side of the headlamp bezel, put hand under bezel to 
hold it and prevent damage to the bezel. 

4, Phillips head screws from each side of the head- 
lamp bezel. 

5. Bezel by pulling straight out on the engine side of 
the hood. 


Install or Connect 
I, Bezel to headlamp assembly. 
Screws on each side of bezel. 


al Tighten 
Side screws to 5.8 Nem (51 Ib. in.). 
3. Screws on front of bezel. 
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RETAINING RING BEZEL DOOR, HEADLAMP OPENING 


HEADLAMP TZ] SCREW, 5.8N-m(51 Ib in) — “[12] HEX NUT, 9.5 Nm (84 Ib. in.) 


MOUNTING RING 3] HEADLAMP ASSEMBLY NYLON NUT 


HOUSING T] BOLT, 4 N-m (35 Ib. in.) BRACKET 


SCREW, 1.9 N-m (17 Ib. in.) [fo] urtvPe nut 


HOOD/HINGE ASSEMBLY 
MOUNTING STUDS 


HOOD ASSEMBLY 


HOOD ASSEMBLY STUDS 


HEADLAMP ASSEMBLY 


NUT, 9.5 Nem (84 Ib. in.) 


5 
©] BOLT, 2.7 Nm (26 Ib. in.) 


7] MoTowactuaTOR 


[1] Hoop wince sracker 


PUSHIN TYPE NUT 


10 PUSH-IN NUT 


BOLT WITH BUMPER 


SECTION A-A 


15 7424-88 


Figure 11 Headlamp Assembly 
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ViEW A] 
INSTALLED POSITION 


LEFT SIDE SHOWN 


RIGHT SIDE TYPICAL 


[1] b00k, HeADLamP OPENING 
Z] Hoop 
3] BOLT wiTH RUBBER STOP 


BEZEL 
SCREW 5.8 N-m (51 Ib. in.) 


Figure 12 — Headlamp Bezel 


Al Tighten 


© Front screws to 1.9 Nem (17 lb. in.). 
4. Cycle headlamps. 
5. Close hood 


Door, Headlamp Opening 
Figures 11 and 12 


Adjust door to hood fit by loosening door attaching 
bolts/screws and aligning door. Additional adjustment 
can be obtained by adjusting the rubber bumper stop. 


Remove or Disconnect 

~ Open hood. 

2, Manually open headlamp assembly halfway using 
knob on top of actuator motor. 

3. Bezel 

4. Bolts/serews, headlamp bracket to door. 


PY Install or Connect 

1. Position door to bracket. 

2, Loosely installl bolts/serews. 

8. Manually close headlamp assembly. 


A Adjust 
© Door to align with hood. 


5. 
6. 


al Tighten 


Door mounting _bolts/screws 
(35 Ib. in.). 


Bezel, 


ighten 


SCREW 1.9.N-m (17 Ib. in.) 


15 8809-88 


to 4 Nem 


© Side bezel screws to 5.8 Nem (51 Ib. in.). 
© Front bezel screws to 1.9 Nem (17 Ib. in.). 


Cycle headlamps. 
Close hood. 


Headlamp (Sealbeam) Replacement 


Figures 10, 11 and 12 


1. 
2. 
3. 

4 


Replacement Lamps: 
© Glass lens trade No. H 6054. 
Plastic lens trade No. H P6054. 


Remove or Disconnect 


Headlamp bezel as described in this section. 
Screws from the headlamp retaining ring. 


Headlamp from assembly. 
Unplug electrical connector. 
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| Install or Connect 

T. Headlamp to electrical connector. 

2. Retaining ring to headlamp. 

3. Screws attaching retaining ring to headlamp 
assembly. 

4, Bezel to headlamp assembly as described in this 
section. 


Important 


© Check headlamp aim, adjust as necessary. 
Motor/Actuator Replacement 
Figure 11 


Remove or Disconnect 

Headlamp assembly from hood as described earlier 
in this section. 

2. Bezel as described earlier in this section. 

3. Wiring from clips. 

4, Mounting screws from bracket. 


Al Adjust 


© Position motor using manual knob to access 
blocked mounting screw. 
5. Nut, pivot arm to housing. 
6. Motor assembly from headlamp housing and 
bracket. 
7. Motor from mounting plate. 


bd Install or Connect 

I. Motor to mounting plate. 

2. Pivot arm to housing. 

3, Screws, motor assembly to bracket. 


Adjust 

‘© Reposition motor assembly using manual con- 
trol to access blocked screw hole. 

4. Nut to pivot arm. 

5. Wiring to clips, 

6. Bezel as described earlier in this section. 

7. Headlamp assembly to hood as described earlier in 
this section. 


LICENSE PLATE LAMP AND BULB 
Figures 13 and 14 


Assembly or Bulb Replacement 


Remove or Disconnect 


1. Lamp assembly screws. 
2. Lamp assembly. 
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3. Socket from lamp assembly. 
4. Bulb from socket, if replacing. 


Fd Install or Connect 

1. Bulb. 

Socket: into lamp assembly. 
Position lamp assembly. 
Lamp assembly screws. 


By Tighten 


© Screws to 1.4 Nem (12 Ib. in.). 


AON 


REAR SIDEMARKER/SIDE BACKUP LAMPS 
Figures 15 and 16 


Assembly Replacement (ZR1) 
Figure 15 


Remove or Disconnect 

T. Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 

2. Splash shield (right side only). 

3. Sockets from assembly by reaching from under 
vehicle. 

4, Two nuts holding lamp assembly. 

5. Lamp assembly. 


install or Connect 


I. Lamp assembly. 
2. Two nuts. 


By Tighten 


e Retaining nuts to 1.4 Nem (12 lb. in.). 
3, Sockets into lamp assembly. 


LICENSE LAMP 
REARFASCIA Ls7426-88 
Figure 13 — License Plate Lamps — ZR1 
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(1) ucense cam 


2) sor 


[E] rear super Faia 


Figure 14 ~ License Plate Lamp - Except ZR1 


4, Splash shield (right side only). 
5, Lower vehicle. 


Assembly Replacement (Except ZR1) 
Figure 16 


I] Remove or Disconnect 
. Raise vehicle and suitably support. Refer to SEC- 

TION 0A. 

Splash shield (right side only). 

3. Sockets from lamp assembly by reaching from 
under the vehicle. 

4, Bolts from upper tabs of lamp. 

5. Lamp assembly from vehicle. 


y 


Install or Connect 

Lamp assembly to vehicle by inserting tabs on 
lower edge to slots in rear fascia. 

2. Bolts through lamp assembly and into nylon nuts. 


Bl Tighten 


© Mounting bolts to 1.4 Nem (12 Ib. in.). 
3. Sockets into lamp assembly. 
4. Splash shield (right side only). 
5. Lower vehicle. 


Bulb Replacement 

Replacement Bulb: Sidemarker ‘Trade No. 24, 2 
Candlepower. 

Replacement Bulb: Backup Trade No. 1156, 32 
Candlepower. 


t=] Remove or Disconnect 


T. Raise vehicle and suitably support. Refer to SEC- 
TION 0A. 


Figure 15 - Rear Sidemarker/side Backup Lamp —ZR1 


LH SHOWN 
RH OPPOSITE 


REAR BUMPER FASCIA MOLDING - LH 
REAR BUMPER FASCIA RETAINER - LH 


HEX NUT WITH WASHER 


REAR SIDEMARKER AND BACKUP LAMP 


REAR BUMPER FASCIA 


MS 9358-1088 


LH SHOWN 


[2] press nur 
2) SCREW 


(1 sive MarKeR/BACKUP LAMP 
[2] Rear Fascia 
[5] REAR FASCIA RETAINER (LH SIDE) 445 g949.98 


Figure 16 Rear Sidemarker/side Backup Lamp — 
Except ZR1 
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2. Splash shield (right side only). 

3. Socket from assembly by reaching up from under 
vehicle. 

4. Bulb from socket. 


Install or Connect 
1, Bulb into socket. 
2. Socket into lamp assembly. 
3. Splash shield (right side only). 
4, Lower vehicle. 


REAR TAIL/STOP/TURN SIGNAL LAMPS - ALL 
Figure 17 


Assembly Replacement 
Figure 17 


ca Remove or Disconnect 
License plate and bracket from rear bumper fascia 
to access mounting bolts for the inner taillamp 
assembly. 
Backup lamp for additional access - ZR1. 
3. Lamp socket from taillamp assembly. 
4, Retainer and antenna ground harness from inner 
taillamp stud (LH only). 
5. Bolts mounting taillamp assemblies to rear bum- 
per fascia. 
© Inner lamp mounting bolts and socket are 
accessed through license plate opening and/or 
backup lamp opening. 
© Outer lamp mounting bolts and socket are 
accessed through the inner lamp opening. 
6. Lamp assembly from vehicle. 


» 


(2) sor 
[2] center retainer 
[5] tame nousine 


[EI casxer 


Tey uns 
(ey screw 


[7] rear sumer racia 


15 7427-88 
Figure 17 — Rear Tall/stop/Turn signal Lamps 
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Install or Connect 
1. Position lamp assembly to vehicle. 
2. Mounting bolts to lamp assembly. 
© Outer lamp bolts and socket are installed 
through opening for the inner lamp. 
Inner lamp bolts and socket are installed 
through license plate opening and/or backup 
lamp opening. 


Bl Tighten 
© Mounting bolts/screws to 4 Nem (35 lb. in.). 

3. Lamp socket to lamp assembly. 

4. Antenna ground harness and retainer to inner tail- 
lamp stud (LH only). 

5. Backup lamp if removed. 

6. License plate and bracket to rear bumper fascia 


iB} Tighten 


© License plate screws to 0.7 Nem (3 Ib. in.). 


Bulb Replacement 
Replacement Bulb: Trade No. 
Candlepower. 


2057, 32/2 


& Remove or Disconnect 
1. Screws from lamp assembly lens. 
2, Bulb from socket. 


FA Install or Connect 
1. Bulb into socket, 
2. Screws securing lamp assembly lens. 


TURN SIGNAL FLASHER 
Figure 18 


The turn signal flasher is located on the left hand 
multiuse relay bracket to the left of the steering col- 
umn. See SECTION 8C. 


Remove or Disconnect 


1. Lower trim panel — LH as described in “INSTRU- 
MENT PANEL, GAGES AND CONSOLE” (SEC- 
TION 80). 

2. Flasher from mounting clip. 

3. Electrical connector from flasher. 


Install or Connect 

1. Electrical connector to flasher, 
2. Flasher to mounting clip. 

3. Lower trim panel — LH. 
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LEET S10 SHOWN 
RIGHT SIDE TYPICAL 


INSTRUMENT PANEL 
CLIP, TURN SIGNAL FLASHER 
FLASHER, TURN SIGNAL LAMP 


GROMMET 


Figure 18 — Turn Signal Flasher 


UNDERHOOD LAMP ASSEMBLY 


BOLT 

UNDERHOOD LAMPS HOOD PANEL 

Figure 19 HEADLAMP 

UNDER HOOD LAMP CONNECTOR 
957281-88 


Assembly Replacement 


Figure 19 - Underhood Lamps 


Remove or Disconnect 

Fuse in holder attached to left cornering lamp. 
Electrical connector. 

Underhood lamp wiring from wire retainers. 

‘Two underhood lamp assembly bolts. 

Underhood lamp assembly, grommet and wiring 
through access opening. 


1; 
2. 
3. 
4, 
5. 


Install or Connect Bulb and/or Switch Replacement 
Replacement Bulb: ‘Trade No. 211-2, 12 
Underhood lamp wiring, grommet and lamp  Candlepower. 
assembly into access opening. 
2. Underhood lamp assembly bolts. 


Remove or Disconnect 


’ T. Two serews and lens cover. 
Tighten 
2. Bulb from socket and/or switch from clip. 
© Mounting bolts to 2.7 Nem (24 Ib. in.) Cee ke Pe 


3. Underhood lamp assembly wiring to wire 
pe whens iy ae . bd Install or Connect 
4, Electrical connector. T, Bulb into socket and/or switch into clip. 


5. Underbody lamp fuse. 2. Lens cover. 
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‘WIRING HARNESS FORWARD LAMP 
Figures 20 through 23 


The forward lamp wiring harness comes through 
the bulkhead behind the battery, runs forward along 
the driver’s side of the engine compartment, and across 
the front tie bar to the right-hand side of the engine 
compartment. Figures 20 through 23 show mounting 
points for the forward lamp wiring harness as well as 
connections to lamps, horns, ete. See SECTION 8A for 
diagnosis and harness repair. 


INTERIOR LIGHTING 
Refer to SECTION 8C for console, instrument 
panel, instrument cluster, and driver information cen- 
ter lamps. 


[7] vacuum Hose (LTS) 
A.LR. DIVERTER VALVE CONNECTION 
BG) 


cup 
[2] vacuum Hose (LT) 
[Ed ruse sock 

[Ed TOENGINE HARNESS 
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CARGO LAMPS - COUPE 
Figure 24 


Assembly Replacement 


4, 


Remove or Disconnect 
Pry the middle of the rear edge of the cargo lamp 
lens outward with a flat blade. 
Pull lens outward by rear edge. 
Cargo lamp housing by prying on the top edge with 
a flat blade 
Lamp socket from lamp housing. 


F4 Install or Connect 


1 


2. 


[7] suenean connector 
TO CRUISE CONTROL SERVO i 

FRONT WHEELMOUSEREARPANEL [fa 

ENGINE HARNESS 

CENTER WHEELHOUSE PANEL [Te 


Figure 20 - Forward Lamp Wiring Harness (Bulkhead to Front Wheelhouse Center Panel) - LH 


Lamp socket into lamp housing. 
Cargo lamp housing into rear compartment front 
trim panel. 


[3] FRONT WHEELHOUSE FRONT PANEL 
GROUND 

TOFANS 

FORWARO LAMP HARNESS 

TOFAN RELAYS 


ra 


1S 8807-88 
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2R1 SHOWN 
LTT SIMILAR 


HEADLAMP HARNESS 

UNDERHOOD LAMP HARNESS 

HARNESS CLIP 

PARKING/TURNSIGNAL LAMP CONNECTOR 
FOG LAMP JUMPER HARNESS 

GROUND 

FRONT SIDE MEMBER - LH 


Figure 21 - Forward 


3. Cargo lamp lens assembly by inserting tabs on 
front edge into slots and pushing rear tabs into 
place. 

Bulb Replacement - Coupe 

Figure 24 
Replacement Bulb: Trade No. 906, 6 Candlepower. 


Remove or Disconnect 


‘Lamp lens by prying at middle of rear with a flat 
blade. 
2. Bulb from socket. 


Fd Install or Connect 
I. Bulb into socket. 


Tamp Wiring Harness (Wheelhouse Center Panel to Frame Side Rall ~ LH) 


FORWARD LAMP HARNESS. 
HORN 
‘CORNERING LAMP/BULB 


UNDERHOOD LAMP FUSE HOLDER 
SIDEMARKER LAMP/BULB 

LAMP ASSEMBLY 

FASCIA 


15 8808-88 


2. Lens by inserting tabs on front edge into slots and 
pushing rear tabs into place. 


CARGO LAMPS - CONVERTIBLE 
Figure 25 


Assembly Replacement 


Remove or Disconnect 

Pry out outer side of cargo lamp assembly with flat 

blade between lamp assembly and retainer. 

2, Cargo lamp assembly from retainer by pivoting 
assembly. 

3. Wiring harness from lamp assembly. 

4, Retainer if necessary by straightening upper and 
lower tabs then pulling out. 
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[22} Was 


Ree EN 


ie 
APES 


ia 
/ 
ioe 
xs iS =Z a 
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[) srouno 

[2] Prmany nevay connector 
LZ ranretays 

[21 seconpary RELAY CONNECTOR 
[1 erounp wires: 

[Eq] rorwaro Lamp HARNESS 
(7) to coouNnG FAN- RH 

[Ed] neaptame actuator MODULE 


[B] wueewouse pane. 
vacuum Hose 
[1] ampume reLay connection 


Figure 22 - Forward Lamp Wiring Harness LH 


‘AIR PUMP. 


UNDERHOOD LAMP FUSE HOLDER 
SIDE MARKER LAMP. 


HARNESS CLAMP 


‘AIR PUMP SOLENOID CONNECTION 


HEADLAMP CONNECTOR 
UNDERHOOD LAMP CONNECTOR 


HARNESS CLAMP 


TO CORNERING LAMP 


HARNESS TO PARKING LAMP 


FOG LAMP JUMPER HARNESS CONNECTOR 


1s 8810-88 
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Figure 23 - Forward Lamp Wiring Harness — RH 


Install or Connect 

T, Retainer into opening and bend tabs over edge. 

2. Wiring harness to cargo lamp assembly. 

3. Cargo lamp assembly into retainer by inserting 
inner side tabs through retainer and pressing lamp 
in until outer edge engages retainer. 


Bulb Replacement - Convertible 


Figure 25 
Replacement Bulb: Trade No. 562. 


Remove or Disconnect 

Pry out outer side of cargo lamp with flat blade 
between lamp and retainer. 

2. Bulb from lamp assembly. 


(1) erounn 


FOG LAMP JUMPER HARNESS 


PARK/TURN SIGNAL CONNECTOR 


VACUUM PUMP - LTS ONLY 


HARNESS CLIP 


VACUUM PUMP CONNECTOR - 
LTS ONLY 


HARNESS TO CORNERING LAMP 


UNDERHOOD LAMP CONECTOR 


FORWARD LAMP HARNESS 


FASCIA 
SIDE MARKER LAMP 
CONNECTOR 


LAMP ASSEMBLY 
SIDE/CORNERING 


VACUUM HOSE - LTS ONLY 


HEADLAMP HARNESS 
CONNECTOR 


HORN CONNECTOR 


HORN 


FRONT SIDE MEMBER -RH 


15 8811-88 


Install or Connect 


1. Bulb into lamp assembly. 

2. Cargo lamp into retainer by inserting inner side 
tabs through retainer and press lamp in until outer 
edge engages retainers. 


CONSOLE COMPARTMENT LAMP 
Figure 26 


Assembly or Bulb Replacement 
Replacement Bulb: Trade No. 564, 2 Candlepower. 


Remove or Disconnect 

I. Open console compartment door. 
2. Screws from lamp housing. 

3. Bulb from socket (if replacing). 
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4, Lamp assembly from console door. 
5. Instrument panel harness connector from console 
lamp connector. 


Pd Install or Connect 
Instrument panel harness connector to console 
lamp connector. 

2, Lamp assembly to console door. 

3. Bulb into socket (if replacing). 

4. Screws mounting lamp housing to console compart- 
ment door. 

5. Close console compartment door. 


DOOR COURTESY LAMPS 


Figure 27 
RH SHOWN 
LH TYPICAL Assembly or Bulb Replacement 
Replacement Bulb: Trade No, 212-2, 6 
Candlepower. 


[1] Rear COMPARTMENTS FRONT TRIM PANEL 
[2] buts ano socket AssemBLy 
[3] sez. with tens 


Remove or Disconnect 
I. Pry top edge of lens down from center with a flat 


blade to free tabs on top edge. 
4] CARGO LAMP HOUSING 2. Rotate top edge of lamp assembly outward and lift 
LS 8016-88. to clear tabs on the bottom of the lamp assembly. 
Figure 24 - Cargo Lamp Assembly - Coupe and ZR1 3. Bulb from holder (if replacing). 


4, Wiring harness from lamp assembly if removing 
lamp assembly. 


INTERMEDIATE FLOOR PANEL EXTENSION 
CARGO LAMP RETAINER 

CARGO LAMP 

CARGO LAMP WIRING HARNESS RIGHT SIDE SHOWN. 


LEFT SIDE OPPOSITE 
[5] soy FRONT WIRING HARNESS ASSEMBLY 
ts6102-88 


SECTION A-A 


Figure 25 - cargo Lamp ~ convertible 
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CONSOLE COMPARTMENT LAMP LENS/COVER. 
SCREWS 

CONSOLE COMPARTMENT DOOR 

CONSOLE COMPARTMENT LAMP BASE ASSEMBLY 
ULE 

‘MERCURY SWITCH 


15 8505-88 
Figure 26 — Console Compartment Lamp 


HANDLE, INSIDE 
CONNECTOR, HARNESS 

SCREW, 1.4 Nem (12 LB. IN.) (SHORT) 
SCREW, 1.4 Nem (12 LB. IN.) 

LAMP, DOOR COURTESY 

SWITCH, DOOR LOCK 

BEZEL, INSIDE HANOLE 


SCREW 1.4 Nem (12 LB. IN.) ~ 
LEFT DOOR ONLY 


KNOB, LOCK 


CONNECTOR, DOOR LOCK 
HARNESS: 


LOCK ROD, REMOTE CONTROL 


NUT, NYLON, 


Figure 27 ~Door Courtesy Lamp 


bd Install or Connect 

1. Wiring harness to lamp assembly. 

2. Bulb into holder (if removed). 

3. Tabs on lower edge of lamp assembly into accessory 
bezel and rotate assembly up until upper tabs 
engage. 


INSTRUMENT PANEL (I/P) COURTESY LAMPS 


Figure 28 


Assembly or Bulb Replacement 
Replacement Bulb: Trade No. 562. 


Remove or Disconnect 

Pry edge of lamp nearest seat downward (driver's 

side). Pry edge of lamp nearest console downward 

(passenger's side) then pivot lamp assembly away 

from lower trim panel. 

2. Instrument panel harness connector from lamp 
connector. 

3. Bulb from lamp assembly (if replacing). 


Rc1002-106:7 
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(11) Lower trim PANEL-RH 
[EZ] instRUMENT PANEL HARNESS 
[2] courtesy ramp 


Figure 28 - Instrument Panel Courtesy Lamps 


Install or Connect 

1. Bulb into lamp assembly (if removed). 

2. Instrument panel harness connector to lamp 
connector, 

3. Connector end of lamp into lower trim panel open- 
ing then pivot lamp assembly into position in 
panel. 

4. Verify that lamp assembly is secure in the lower 
trim panel. 


REARVIEW MIRROR LAMPS 
Figure 29 


Assembly or Bulb Replacement 

Replacement Bulb: Courtesy/Map Lamp Trade No. 
168, 3 Candlepower. Console Flood Trade No. 74 0.7 
Candlepower. 


Remove or Disconnect 

Lamp assembly from mirror housing by prying 
carefully with a small screwdriver in the detent 
provided. 

2. Socket fiom assembly. 

3. Bulb from socket (if replacing). 

4, Electrical connector, if replacing assembly. 


Install or Connect 
. Electrical connector (if removed). 
2. Bulb into socket (if removed). 
3. Socket into assembly. 
4, Lamp assembly into mirror housing. 
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VANITY MIRROR LAMPS 


Remove or Disconnect 

Lower sunshade and raise mirror and lamp cover 
(door). 

2. With a flat-bladed tool, pry at the inner side of each 
lamp lens and remove. 

3. Vanity mirror lamp. 


Install or Connect 


1. Vanity mirror lamp. 
2. Lamp lens. 
3. Close lamp cover door and raise sunshade. 


WIRING HARNESS, INTERIOR LAMPS 

For illustrations of interior lamp wiring, refer to 
SECTION 10-12 and SECTION 8C. 

For diagnosis and harness repair, refer to SEC- 
TION 8A. 


HORNS 


CURRENT ADJUSTMENT 
Figure 30 


Current draw for a horn while operating should be 
4.5 to 5.5 amperes at 11.5 to 12.5 volts. High current, 
more than 20 amperes, indicates an overheated wind- 
ing or shorted horn; replace the horn. 

A current reading of about 18 amperes means the 
contact points are not releasing; adjust the horn cur- 
rent (see the following). 

No current reading indicates a broken connection, 
or an open circuit due to a broken lead or overheated 
horn. An overheated horn must be replaced. No current 
reading may also mean the contact points are open; 
adjust the horn contact points. 


A Adjust 


1. Inerease current - Turn adjusting screw clockwise. 

2. Decrease current — Turn adjusting screw counter 
clockwise. 

3. Current adjustments should be made 1/4 turn (90 
degrees) at a time. 


HORN REPLACEMENT 
The horns are mounted behind the front fascia on 
the front frame side members. 


By Remove or Disconnect 
1. Electrical connector. 
2. Bolt mounting horn assembly to frame. 
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BOTTOM view 


(1 prwver sive courtesymar LAMP [5] PASSENGER SIDE COURTESY/MAP LAMP 
[2] courtesvaap LAMP SWITCH RELEASE TAB INDENT 

3] wnsine rear view MIRROR ASSEMBLY PASSENGER SIDE LAMP HOUSING 

“&] CONSOLE FLOOD LAMP DRIVER SIDE LAMP/SWITCH HOUSING 


ts8017-68 


LH HORN 


(1) worn assemacy -LH FRONT SIDEMEMBER - RH 


[1 Front sioemenper -LH [E] ton assenscy - RH 


[Z] rapiator HOUSING 


SIDEMARKER/CORNERING LAMP - RH 


[ED sibeManken/cORNERING LAMP-LH 


Ms 9212-1088 
Figure 30 - Horn Assemblies 


Install or Connect Tighten 
T, Horn to vehicle. © Horn mounting bolt to 17 Nem (13 Ib. ft.). 
© It may be necessary to bend the service replace- Electrical connector. 
ment horns bracket downward to provide clear- Rotate headlamp with hood closed and check for 
ance for headlamp operation. interference. 
2, Bolt mounting horn assembly to frame. 


cal ad 
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HORN RELAY 
Figure 31 


The horn relay is located in the relay module under 


the right side of the DP. 


1. 
2. 
3. 
4, 
5. 


Remove or Disconnect 

Fuse box cover and /P side trim panel — RH. 
Bolts, side of lower trim panel. 

UP air outlet assembly — RH. 

Nuts, lower trim panel to I/P. 

Partially remove lower trim panel and disconnect 
courtesy lamp connector. 

Trim panel. Pull out from over floor air outlet. 
Cover from relay module. 

Relay from position (A) No. 8 in Figure 31. 


bd Install or Connect 


aR ere 


Relay. 

Cover. 

Position lower trim panel over floor air outlet. 
Courtesy lamp connector. 

Position panel over side locator pin and carrier 
studs. 

Nuts to studs. 

Bolts, side of panel 


Al Tighten 


© Bolts to 3.3 Nem (29 Ib. in.). 
@ Nuts to 12 Nem (9 Ib. ft.). 
UP air outlet, 


Al Tighten 
© Screw to 3.3 Nem (29 Ib. in.) 
L/P side trim panel and fuse box cover. 
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HARNESS, INSTRUMENT PANEL WIRING 


MODULE, RELAY 


COVER, RELAY MODULE 


BRACKET, MULTIUSE RELAY 


MODULE, SIR (DERM) 


FLASHER, HAZARD LAMP 


DIODE 


MODULE, CRUISE CONTROL 


RELAY, FOG LAMP, (D) 


RELAY, COURTESY LAMP, (E) 


RELAY, HORN, (A) 


RELAY, FUEL PUMP #1 (8) 


AOS SCS CSc sl 


RELAY, FUEL PUMP #2 (C)- LTS ONLY 


c1002.88-¥-8P 
Figure 31 - Instrument Panel Relays - RH 
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SPECIFICATIONS 


FASTENER TIGHTENING 
Backup Lamp Mounting Screws 
oplamps: 


. 1.5 Nem (13 Ib. in.) 


. 8 Nem (71 Ib. in.) 
“4.5 Nem (40 Ib. in.) 
2.2 Nem (20 Ib. in.) 


Center High-Mounted 
ZR1 Outer Screws .. 
ZR1 Retainer Nuts * 

Except ZR1 Mounting Nuts | 


Front Parking, Turn Signal and Fog Lamps” 
Service Door . 1.9 Nem (17 lb. in.) 
Hinge Bolts 6 Nem (53 lb. 
Spring Bolts 9.5 Nem (84 Ib. 

lounting Bolts _ 5 Nem (44 Ib. 


1.4 Nem (12 Ib. 
3.3 Nem (29 Ib. 
12 Nem (9 Ib. ft.) 
3.3 Nem (29 Ib. in.) 


Front Sidemarker Cornering Lamps Mounting Boits 
Hazard Lamp Flasher Lower Trim Panel Bolts/Screws 
Lower Trim Panel Nuts . 
Instrument Panel Air Outlet Screw . 
Headlamps 
Bezel Front Screws . 
Bezel Side Screws 


Door Bolts... 4 Nem (35 Ib. 

Mounting Boits to Hood Nem (24 Ib. 

Mounting Nuts to Hood Nem (84 
Horn Mounting Bolts . Nem (13 Ib. 


License Plate Lamp Ser 
License Plate Bracket Screws 
Rear Tail/Stop/Turn Signal Lamp 


‘7 Nem (15 


Mounting: 4 Nem (35 Ib. in.) 
‘Lens Mounting Scre Drive Secure 
Rear SidemarkerBackop ) 


Nem (12 Ib. 


Underhood Lamp Mounting Bolts - 
REPLACEMENT BULBS 


EXTERIOR LAMPS 
Backup Lamps, Rear 
Backup Lamps, Side 
Center High-Mounte 


891 

1156 

Cornering Lam 1156 

Fog Lamps 896 

Front Park 3057NA 
Headlamps Glas: 

Headlamps Plasti HP6054 

License Plate Lamp(s) : «24 

Rear Tai/Stop/Turn Signi 3057 

Sidemarker Lamps (Front and 5 Rear sed 


Underhood Lamps 
INTERIOR LAMPS 


‘Automatic Transmission Indicator 

Console Compartment 

Courtesy and Cargo Lamps 
‘Cargo Coupe -ZR1 ....... 
Cargo ~ Convertible - 
Door, Courtesy . 
Door, Flood . 
Floor, under U/P: 

Inside Rearview Mirror Courtesy/Map . 

Inside Rearview Mirror Console Flood. 

Vanity, Mirror Lamp . 


‘Warning lamps and indicators for the instrument cluster and the driver information center are 
found in SECTION 8C. 
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SPECIAL TOOLS 


(7) weapvame amen 


2] ARTICULATING VACUUM CUP ASSEMBLY 


[3] extension stuss wire o-rines 
] VACUUM EXTENSION PLATE 
[5] owners cauienation Fixtures 


90 X 150 mm ADAPTOR (NOT PART OF J 25300-B) 
COMPOSITE LAMP ADAPTOR (SMALL PAD PATTERN) 
COMPOSITE LAMP ADAPTOR (LARGE PAD PATTERN) 
5S” CIRCULAR ADAPTOR 
77 CIRCULAR ADAPTOR 
15 8104-88 
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SECTION 8C 
INSTRUMENT PANEL, GAGES AND CONSOLE 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to 
CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring 
Location view in Section 9) before performing service on or around SIR components or 
wiring. Failure to follow CAUTIONS could result in possible air bag deployment, personal 
injury, or otherwise unneeded SIR system repairs. 


CAUTION: Before removing or installing any electrical unit(s), disconnect the negative 
battery cable to help prevent personal injury and/or damage to the vehicle or its 
components. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts or system damage could result. 


CONTENTS 
General Description . 8C-2 Console Side Trim Panel - LH . BC-14 
Accessory Plug . 8C-2 Console Side Trim Panel 
Console ..... 8C-2 Access Door . 8C-14 
Data Link Connector (DLC) +, 8C2 Console Side Trim Panel — RH « 8C-15 
Daytime Running Lamps Console Wiring ..... . 8C-17 
(Canada Only) » 8C-2 Cruise Control Module . 8C-17 


Delayed Accessory Bus (DAB) 
Dimming Headlamps . . 
Dimming Interior Lamp: 
Driver Information Center Display . 

Driver Information Center (Switch Pad) 


8C-2 Daytime Running Lamp (DRL) Module .. 8C-17 
8C-2 Daytime Running Lamp (DRL) Sensor ... 8C-17 
8C-2 Dimmer, I/P Lamps (Power Driver) ...... 8C-17 
8C-4 Dimmer, Headlamps 

8C-4 (High/Low Beam) ..... Refer to Section 3F5 


Engine Power Switch (LT5) 8C-4 Driver Information Center (DIC) . 8C17 
Headlamp Switch 8C-4 Express Down Module . 8C-20 
Inside Air Temperature Sensor (C-68) 8C-5 Flasher, Hazard .. 8C-21 
Instrument Panel . 8C-5 Flasher, Turn Signal . 8C-21 
Instrument Panel Cl 8C-5 Grille, Defroster Center . 8C-21 
Radio Control ...... 8C-5 Headlamp Switch Assembly 8C-22 
Speedometer Display . 8C-5 Heating and Air Conditioning Control .. 8C-22 


Sun Load Sensor (C-68) 
Tachometer Display . 
Diagnosis ... 
On-Vehicle Service 
Service Precautions . 
Disabling the SIR System 


8C-5 Inside Air Temperature Sensor . 
8C-5 Instrument Panel (V/P) . 
8C-5 VP Cluster ......... 
8C-5 VP Cluster Trim Plate (Bezel) . 
8C-5 VP Cluster Lens 
8C-7 VP Upper Trim Pa 


Enabling the SIR System . -. 8C-7 VP Relays — RH . 
Handling Electrostatic Discharge VP Relays- LH . 
(ESD) Sensitive Parts .. .. 8C-7 UP Wiring Harness . 


8C-8 Knee Bolsters and Brackets 
8C-8 Knee Bolster, Driver's Side . 
8C-9 Knee Bolster Inner Bracket 
8C-9 Knee Bolster Outer Bracket -LH . 
. 8C-1 Knee Bolster Passenger Side . 
. 8C-11 Knee Bolster Inner Bracket- RH . 
. 8C-13 Knee Bolster and Outer 

. 8C-13 Bracket - RH 
. 8C-13 Lower Trim Panels . 


Accelerometer, Lateral 
Accessory Trim Plate 
Alarm Module .... 
Central Control Module 
Console ... 
Console Trim Plate and Boot . 
Console Door Assembly . 
Console Door Hinge .. 
Console Door Lock Cylinder . 
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Lower Trim Panel — . 8C-36 
Lower Trim Panel — . 8C-37 
Low Tire Pressure Warning System (LTPWS) 
Receiver/Control 
Module ............5 
Passive Keyless Entry 
Module .. 
Radio Control 
Relays, VP Mounte 
Sun Load Sensor (C-68)/Wini 
Defroster Nozzle Grille . 
Switches . 
Power Sei 
Power Seat Switch - RH Base Seat . 
Seat Switch - Sport Seat . %: 
Rear Compartment Release Switch . 
Select Ride Control Switch - 
Base Seat 
Select Ride Control Switch - 
Sport Seat 


Refer to Section 3E 


. Refer to Section 9K 
. 8 


GENERAL DESCRIPTION 
ACCESSORY PLUG 


The accessory plug is located in the center console 
compartment under the coin holder and is accessed by 
removing three screws from the console trim plate. 

This 3-wire connector is held in place with a clip 
and provides a choice of hot leads and a ground to 
which electrical aftermarket products such as a cellu- 
lar telephone can be wired. Each circuit is protected by 
a fuse located in the fuse block on the right side of the 
instrument panel. 

‘The accessory plug has three separate wires: 

© ORN wire connects to the battery. 

© The PNK/BLK wire connects to the ignition. 

(Power is only available in the “RUN? position.) 
© BLK wire connects to the ground. 


CONSOLE 


Figure 1 

The console, located between the seats, contains a 
storage compartment, ashtray, cigar lighter, rear 
compartment release switch, accessory plug, and 
optional power seat, sport seat, and select ride controls. 


DATA LINK CONNECTOR (DLC) 

‘The DLC is located on the bottom of the lower trim 
panel on the driver's side of the instrument panel. 
Refer to SECTION 8A for testing and system diagnosis. 
DAYTIME RUNNING LAMPS (CANADA ONLY) 

‘The Daytime Running Lamp (DRL) sensor, located 
in the center defroster grill in the upper I/P trim pad, 
senses darkness and light, then sends a signal to the 
DRL module which turns “ON” or “OFF” the vehicle's 
external lights. Refer to SECTION 8B for complete 
description of DRL. 


Stop Lamp Switch 
Ventilation System .. 
Air Distributor Duct . 
Center Air Outlet Assembly . 
Outer Air Outlet -LH . 
Outer Air Outlet - RH . 


Side Window Defogger Outiet - LH | 
indshield Defroster Grille . 


9 - 

Specifications . 
Replacement Bulbs . 
Cluster Area... 
Cross Reference 
Driver Information Center 
Instrument Panel and Cons¢ 
Switch Illumination . 
Fastener Tightening .. 


DELAYED ACCESSORY BUS (DAB) 

The DAB allows operation of the power windows 
and the audio system for fifteen minutes after the igni- 
tion is turned “OFF.” Opening the driver's door or pas- 
senger’s door will cancel the DAB. 


DIMMING HEADLAMPS 

Headlamp dimming is controlled by a dimmer 
switch activated by the multifunction lever on the 
steering column. For multifunction lever replacement, 
refer to SECTION 3F. For dimmer switch replacement, 
refer to SECTION 3F5. 


DIMMING INTERIOR LAMPS 

‘An ambient light sensor, located on the face of the 
driver information center switch pad, provides 
information to the cluster circuitry which, in turn, 
adjusts panel light, courtesy lamp, and accessory 
switch illumination. 

The interior lamp intensity depends upon both the 
sensor input and the headlamp switch assembly dim- 
mer rheostat setting. The light sensor measures the 
brightness of daylight. If the parking lamps are “OFF,” 
its contribution is added to the dimmer rheostat setting 
to determine the intensity of the displays and whether 
or not the courtesy lamps go “ON” and for how long. 

In the event a warning indicator comes “ON” indi- 
cating “out of normal range,” maximum display bright- 
ness will occur. 

The dimmer rheostat switch controls the voltage 
for UP cluster illumination through the CCM. The 
brightness of other adjustable intensity interior lamp 
illumination is controlled by the dimmer switch rheo- 
stat, through the power driver located under the left 
side of the I/P. Refer to “Interior Lights Dimming” in 
SECTION 8A. 
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[2] outer assematy, yp OUTER ain 
2] OUTLET ASSEMBLY, /P CENTER AIR 


GRILLE, WINDSHIELD DEFROSTER CENTER 
SENSOR, SUN LOAD TEMPERATURE, 

PANEL, \/P SIDE TRIM 

COVER, FUSE BOX 

OUTLET ASSEMBLY, /P OUTER AIR 
BOLSTER, /P PASSENGER KNEE 

PANEL, I/P LOWER TRIM 

‘SWITCH, ENGINE POWER 

PLATE, FRONT FLOOR CONSOLE TRIM 
DOOR, FRONT FLOOR CONSOLE 
PROTECTOR, FRONT FLOOR COMPARTMENT 
HOUSING, CONSOLE ACCESSORY SWITCH 
CONSOLE, FRONT FLOOR 

PANEL, CONSOLE SIDE TRIM 
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29 


LAMP COURTESY 

PANEL, /P LOWER TRIM 

PLATE, /P CLUSTER TRIM 

CLUSTER, INSTRUMENT 

SWITCH, HEADLAMP AND ACCESSORY 

PANEL, INSTRUMENT 

PANEL, UP SIDE TRIM 

DUCT, SIDE WINDOW DEFOGGER OUTLET 
|_ PAD, iP UPPER TRIM 

CONTROL, HEAT AND A/C 

DISPLAY, DRIVER INFORMATION 

PLATE, I/P ACCESSORY TRIM 

CONTROL, RADIO 


Figure 1 - Instrument Panel (I/P) and Console 
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DRIVER INFORMATION CENTER DISPLAY 
Figure 2 


The display panel, located above the A/C heater 
control unit contains warning lights for “SERVICE 
ASR,” “ASR OFF,” “SERVICE LTPWS,” “LOW/FLAT 
TIRE,” “ASR ACTIVE,” “LOW COOLANT,” “AIR 
BAG,” “ABS ACTIVE,” “SERVICE RIDE CONTROL,” 
“PASSIVE KEYLESS ENTRY,” “CHARGING SYSTEM 
(BATTERY),’ “SERVICE ENGINE SOON,” “SERVICE 
ABS,” and “LOW OIL.” 


DRIVER INFORMATION CENTER (SWITCH 
PAD) 


Figure 3 


The Driver Information Center (DIC) is located to 
the right of the J/P cluster and above the heating and 
air conditioning control head. The switch pad is located 
to the left. of the display. Driver information center 
switches included are as follows: 

1. ENG/MET - Lets you choose either English (ENG) 
or Metric (MET) units. When the speedometer 
shows “MPH” you have selected English units, 
when it shows “km/h,” metric units 

2. TRIP/ODO ~ Lets you choose hetween Trip (TRIP) 
Odometer (ODO) and regular odometer. The word 
“TRIP” will appear to let you know you have 
selected trip odometer. 

3. FUELINEO ~ Lets you display instantaneous fuel 
economy, average fuel economy, range and blank. 

4. GAUGES - Lets you display the engine oil temper- 
ature, engine coolant temperature, and the battery 
voltage. 

If the battery voltage is lower than 9.9 volts or 

above 16.9 volts, the “CHECK GAUGES” lamp will 

be lit. 


SERVICE 


Figure 2 - Driver information Center Display 


ENGINE POWER SWITCH (LT5) 


The engine power switch (LT5), located on the 
accessory trim plate, sends a signal to the ECM. In the 
“NORMAL position one set of injectors operate. Turn- 
ing the key to the “FULL’ position activates the indica- 
tor light and allows the operation of a second set of 
injectors, a second fuel pump and a second throttle 
plate under the following conditions. 
© The engine coolant and oil temperatures are 
greater than 68°F (20°C) but less than 302°F 
(150°C), and 
© The system voltage is greater than 10 volts. 
and 
© There is no “Service Engine Soon” warning 
indicated on the driver information center. 
Switching from “NORMAL? to the “FULL? setting 
and from the “FULL” to the “NORMAL setting may be 
done at engine speed up to 4,000 RPM. 
The full power key may be removed only from the 
center position. Turning the ignition key “OFF” cancels 
fall power. 


HEADLAMP SWITCH 
The switch assembly controls headlamps, tail- 

lamps, parking lamps, sidemarker lamps, fog lamps, 

courtesy lamps, interior lamp dimming and turning 

“OFF’ and “ON” of Anti Slip Regulation (ASR). 

© ASR will always power up on “ON” mode when the 
ignition is turned “ON.” 

® The ASR “ON/OFF” push button makes the system 
change modes each time the push button is 
pressed. 

e An indicator lamp on the DIC indicates when the 
system is “OFF” 


3 
LOW/FLAT 
TIRE 


SERVICE 
UTPWS 


SERVICE 
RIDE 
CONTROL 


NOT USED USA 
EUROPE, JAPAN ONLY 


NOT USED USA 
JAPAN ONLY 


pc1002.80:.-8P RI 
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INSIDE AIR TEMPERATURE SENSOR (C-68) 

The inside air temperature sensor, located behind 
the right side air outlet assembly, measures the interi- 
or air temperature and provides information to the 
heater and A/C programmer in conjunction with the 
outside air temperature sensor and the sun load sensor 
to regulate the heater and A/C output. 


INSTRUMENT PANEL 

Instrument panel instrumentation layout is shown 
in Figure 3, relays are in Figure 34. For circuit operat- 
ing and sensor location, refer to SECTION 8A. 


INSTRUMENT PANEL CLUSTER 
Figure 3 


The instrument panel cluster utilizes three differ- 
ent technologies to provide the driver with basic driv- 
ing information: Liquid Crystal Display (LCD), 
incandescent lamps and air core gauges. 
© The Liquid Crystal Display (LCD) includes a digi- 

tal: speedometer, digital odometer, vertical bar 
graph fuel gage, reserve fuel indicator, and a trip 
monitor. The trip monitor display includes “aver- 
age,” “instant” and “range” fuel information. The 
speedometer, odometer, and trip monitor, display 
both in English and metric. The odometer displays 
regular odometer and trip odometer information. 

The LCD display is also used for CCM ON-BOARD 
DIAGNOSTICS utilizing the speedometer, odometer 
and the trip odometer to display information while in 
the diagnostic mode. A fault in any of the CCM moni- 
tored systems (except VATS [PASS-Key®] faults) is 
indicated by “SYS” being flashed in the trip monitor 
area. There is no specific CCM light to indicate a fault. 
VATS (PASS-Key®) faults will be indicated by the 
“Security” lamp being illuminated. The speedometer is 
used to display data, and the trip odometer indicates 
the system being tested and the test being performed. 
‘The buttons on the Driver Information Center (DIC) 
switch pad are used to send instructions to the CCM. 
For information on CCM testing, refer to SECTION 
8D-2. 
© The instrument cluster incandescent lamps display 

“SECURITY WARNING,” “CHANGE OIL,” 

“DOOR AJAR,” “ONE TO FOUR,” “CHECK 

GAUGES,” “PARK” (parking brake) and “BRAKE 

(1) (ow brake fluid or brake pressure). The 

cluster also uses illuminated symbols to indicate 

fasten seatbelt, left turn, right turn, and high 
beam. The red “CHECK GAUGES” warning light 
illuminates when one of the air core gauges oper- 
ates within a red warning band. 

© The air core gauges display engine oil pressure, 
engine oil temperature, engine coolant tempera- 
ture and vehicle battery voltage. 


If battery voltage is lower than 9.9 volts or above 
16.9 volts, the “CHECK GAUGES? lamp will be lit. 


RADIO CONTROL 

The radio control is located in the center of the 
instrument panel below the heating and air condition- 
ing control. 

For radio receiver and control diagnostics refer to 
SECTION 9A. 


SPEEDOMETER DISPLAY 

The instrument cluster digitally displays vehicle 
speed in both English and metric units. The instru- 
ment cluster receives the vehicle speed information 
from the CCM. When the English mode is selected, the 
instrument cluster displays the “MPH” indicator. 
When the metric mode is selected, the speedometer dis- 
play shows the “KM/H” indicator. The speedometer dis- 
play update rate is controlled by the CCM. 


SUN LOAD SENSOR (C-68) 

The sun load sensor, located in the center of the 
windshield defroster grille, measures heat and relays 
information to the heater and A/C programmer, This 
input, along with input from the inside and outside 
temperature sensor, regulate the heater and A/C out- 
put. The sun load sensor also sends information to the 
central air delivery system to regulate air to heater or 
bi-level vents. 


TACHOMETER DISPLAY 
‘The tachometer display is an air core gage. The 
tachometer signal is produced by the ignition system. 


DIAGNOSIS 
For diagnosis of the instrument panel gage cluster, 
information center indicator lamps, odometer or power 
accessory switches, refer to SECTION 8A. 


ON-VEHICLE SERVICE 
SERVICE PRECAUTIONS 


CAUTION: When performing service on or 
around SIR components or SIR wiring, fol- 
low the procedures listed below to tem- 
porarily disable the SIR system. Failure to 
follow procedures could result in possible 
air bag deployment, personal injury, or 
otherwise unneeded SIR system repairs. 


The DERM in 1993 and previous Driver-Only SIR 
systems can maintain sufficient voltage to cause a de- 
ployment for up to 10 minutes after the ignition 
switch is turned “OFF,” the battery is disconnected or 
the fuse powering the DERM is removed. 
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‘OUTLET, VP OUTER AIR (LEFT) 

PAD, VP UPPER TRIM 

PLATE, I/P CLUSTER TRIM 

CLUSTER, INSTRUMENT 

OUTLET, UP CENTER AIR 

DISPLAY, DRIVERS INFORMATION 
CONTROL, HEATER AND AIR CONDITIONING 
CONTROL, RADIO, CLOCK AND TAPE PLAYER 


‘SWITCH PAD, DRIVER INFORMATION CENTER 


GAUGES, AIR CORE (OIL PRES., OIL TEMP., WATER, 
TEMP., VOLTS) 


DISPLAY, LCD (SPEEDOMETER, ODOMETER, FUEL) 
TACHOMETER, (PART OF 14) 

SWITCH, FOG LAMP (PART OF 14) 

SWITCH, HEADLAMP AND I/P DIMMER AND 


ACCESSORY AND ACCELERATION SLIP 
REGULATION (ASR) 


SWITCH, ASR (PART OF 14) 
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The DERM in the 1994 Driver-Passenger SIR sys- 
tems can maintain sufficient voltage to cause a 
deployment for up to 2 minutes after the ignition 
switch is turned “OFF.” the battery is disconnected or 
the fuse powering the DERM is removed. 

Many of the service procedures require removal of 
the AIR BAG fuse, and the disconnection of the infla- 
tor module from the deployment loops to avoid an 
accidental deployment. If the inflator module is dis- 
connected from the deployment loops as noted in the 
“Disabling the SIR System” procedure that follows, 
service can begin immediately without waiting for the 
10 minute or 2 minute time period to expire. 


DISABLING THE SIR SYSTEM 


Remove or Disconnect 

Turn steering wheel so vehicle’s wheels are point- 
ing straight ahead. 

Turn ignition switch to “LOCK” and remove key. 
“AIR BAG” fuse from I/P fuse block. 

Lower trim panel — LH, as described in this section. 
Connector Position Assurance (CPA) and both yel- 
low SIR connectors located near base of steering 
column. 


ae ep 


Important 

¢ With the “AIR BAG” fuse removed and ignition 
switch “ON” the “AIR BAG” warning lamp will be 
“ON.” This is normal operation and does not indi- 
cate a SIR system malfunction. 


ENABLING THE SIR SYSTEM 


Install or Connect 

T, Turn ignition switch to “LOCK” and remove key. 

2. Both yellow SIR connectors and corresponding 
CPAs near base of steering column. 

Lower trim panel — LH, as described in this section. 
“AIR BAG” fuse to I/P fuse block. 

‘Turn ignition switch to “RUN” and verify that “AIR 
BAG" warning lamp flashes seven times and then 
turns “OFF,” If it does not operate as described, 
perform the “SIR Diagnostic System Check” in 
SECTION 9J. 


pee 


HANDLING ELECTROSTATIC DISCHARGE (ESD) 
SENSITIVE PARTS 


Figure 4 


Many solid state electrical components can be dam- 
aged by Electrostatic Discharge (BSD). Some will dis- 
play a label as shown in Figure 4 but many will not. 
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CONTENTS GNI 
STATIC ELECTRICITY — sse63000 


Figure 4 Electrostatic Discharge Sensitive Parts Label 


NOTICE: In order to avoid possibly damaging 

any components, observe the following: 

© Body movement produces an electrostatic 
charge. ‘To discharge personal static electricity, 
touch a ground point (metal) on the vehicle. 
‘This should be done any time you: 

— Slide across the vehicle seat. 

— Sit down or get up. 

- Doany walking. 

© Donot touch exposed electric terminals on com- 
ponents or connectors with your finger or any 
tools. Remember, the connecter you are check- 
ing might be tied into a circuit that could be 
damaged by electrostatic discharge. 

@ = =When using a screwdriver or similar tool to dis- 
connect a connector, never let the tool come in 
contact with or come between the exposed 
terminals. 

¢ Never jumper, ground, or use test equipment 
probes on any components or connectors unless 
specified in diagnosis. When using test equip- 
ment, always connect the ground lead first. 

© Do not remove the solid state component from 
its protective packaging until you are ready to 
install the part. 

© Always touch the solid state component's pack- 
age to a ground before opening, Solid state com- 
ponents can also be damaged if: 
~ They are bumped or dropped. 

— They are laid on any metal work benches or 
components that operate electrically, such 
as a radio, TV or oscilloscope. 

© Components that can be damaged by ESD are: 
- Antilock Brake System Controller. 

- Chime Module. 

- Cruise Control Module. 

~ Distributorless Ignition System Module. 

— Electronic (digital) Instrument Clusters. 
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— Engine Control Module (ECM) (including 
PROM, CAL-PAK or MEM-CAL). 


- Low Tire Pressure Warning System 
Module. 


- Passive Keyless Entry (PKE) Module. 
- Radio. 

— Theft Deterrent Modules. 

- HVAC (C-68), 


ACCELEROMETER, LATERAL 
Figure 5 


NOTICE: This sensor may be damaged inter- 
nally if dropped. In the event this occurs replace 
the sensor with a new part. DO NOT reuse the old 
part. 


fe] Remove or Disconnect 
I. Console and /P accessory trim plates as described 
in this section. 
2. Bolts securing accelerometer bracket to UP. 
© Remove radio control for increased access to 
bolts if necessary. 


3. Harness connector from accelerometer. 


Install or Connect 
1, Harness connector to accelerometer. 
Bolts securing accelerometer bracket to IP. 


© Mounting bolts to 1.7 Nem (15 Ib. in.) 

3. Radio control if removed. 

4, Console and I/P accessory trim plates as described 
in this section. 


ACCESSORY TRIM PLATE 


Figure 6 


Remove or Disconnect 

T. Console trim plate as deseribed in this section. 

2. Center air outlet deflector as described in this 
section. 

8. Screws from accessory trim plate to instrument 
panel. 

4, Electrical connectors to engine power switch (ZR1 
only). 

5. Trim plate. 


PANEL, INSTRUMENT (VP) 

BOLT, 3.3 Nem (29 LB. IN.) 

BRACKET, ACCELEROMETER LATERAL 
ACCELEROMETER, LATERAL 

RIVET 

HARNESS, /P 

NUT, J 


C1004.96-V.8P 
Figure 5 - Accelerometer 


=] ENGINE POWER 
SWITCH 


[10] wstrument Pane. 


[ Ascessony,tRm, 7 
PLATE (2R1 SHOWN) 


[5] screw 1 -wwur 


UP HARNESS 
[2] spams cur CONNECTOR 
Ms 9917-8C 


CONSOLE 


Figure 6 — /P Accessory Trim Plate 
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| Install or Connect 

I. Electrical connectors to engine power switch (ZR1 
only). 

2. Align trim plate and push in spring clips. 

3. Screws, accessory trim plate to instrument panel 


al Tighten 


© Upper screw to 8 Nem (27 Ib. in.). 
Lower screw to 3.3 Nem (29 Ib. in.). 

4. Center air outlet deflector as described in this 
section, 

5. Console trim plate as described in this section. 


ALARM MODULE 
Figure 7 


NOTICE: Read “Handling ESD Sensitive Parts” 
at the beginning of “On-Vehicle Service” in this 
section. 


Remove or Disconnect 

Perform steps necessary to remove upper trim pad 

as described in this section. 

2. I/P harness connector from alarm module. 

3. Alarm module from PKE module by separating 
hook and loop fastener material. 


FA Install or Connect 

1, Alarm module to PKE module with hook and loop 
fastener material. 

2. V/P harness connector to alarm module. 

3. Upper trim pad as described in this section. 


CENTRAL CONTROL MODULE (CCM) 
Figures 8 and 9 


NOTICE: The CCM electrical connectors are 
designed with tabs and slots such that they only fit 
one way. They do not require excessive force if they 
are being installed correctly. Installing the connec- 
tors in the wrong mating half or upside down can 
cause damage to the connector, the CCM, or other 
vehicle components or systems. 


Important 


© If the COM is being replaced, the replacement 
CCM must be programmed. Refer to “CCM Pro- 
gramming/EEPROM Download” in SECTION 8D. 

© Ifthe COM is not programmed to reflect the actual 
mileage, a completed odometer label must be af- 
fixed to the left door lock pillar. See Figure 8. 

© This label is required by the “Federal Information 
and Cost Savings Act,” SECTION 407. 


CONNECTOR, ELECTRICAL, DRIVER INFORMATION 
CENTER (DIC) 


PANEL, INSTRUMENT (CLUSTER AREA) 
MODULE, DAYTIME RUNNING LAMP (CANADA ONLY} 


MODULE, LOW/FLAT TIRE INDICATOR, 
MODULE, ALARM, SEATBELT, IGN KEY 
FASTENER, HOOK AND LOOP 


MODULE, PASSIVE KEYLESS ENTRY (PKE} 
RC1006-00-¥-AP 


Figure 7 - Module, Alarm, Seatbelt, Low/Flat Tire, Keyless Entry 
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QOOMETER REPAIR/REPLACEMENT 


THE ODOMETER ON THIS VEHICLE WAS 
REPAIRED AND TURNED BACK TO ZERO 
(OR WAS REPLACED WITH AN ODOMETER 
SET AT ZERO, MILEAGE PRIOR TO 
REPAIRREPLACEMENT WAS 

MILES OR 
LOMETERS. 


DATE REPAIREDIREPLACED: 
BY: 


FEDERAL LAW PROHIBITS REMOVAL 
‘OR ALTERATION OF THIS LABEL 


FRET #0, 10195621 


“ODOMETER” REFERS TO THE CCM WHICH 
‘STORES MILES/KILOMETERS DRIVEN 


Remove or Disconnect 


Negative battery cable. 

Left /P lower trim panel. 

3. Open access door as described in “Console Side 
Trim Panel Access Door” in this section. 

4, Knee bolster, driver's side, and knee bolster inner 
bracket — LH, as described in this section. 

5. Unclip relay from multiuse relay bracket and relo- 
cate out of the way. 

6. Express down module. 

7. Slide CCM to left and tilt up to access harness con- 
nectors. 

8. Harness connectors from CCM. 

9. Slide CCM further to left and tilt downward 45 

degrees and remove. 


1 


i 


Install or Connect 

T. Tilt CCM upward at 45 degree angle and slide into 
opening. 

2. Tilt CCM in opposite direction and install harness 
connectors. 

3. Slide CCM to right and align CCM bayonets in 
holes in knee bolster inner bracket - RH. 

4. COM bracket to CCM. 

Express down module. 

6. Relay to multiuse relay bracket. 


a 


Figure 6 - Odometer Label 


NS 15081-8C 


7. Knee bolster inner bracket and knee bolster. 
8. Flip up access door and secure. 

9. VP lower trim panel. 

10. Negative battery cable. 


CONSOLE 
Figures 1 and 10 


Remove or Disconnect 

Shift knob, floor compartment door, and console 
trim plate as described in this section. 

2. VPaccessory trim plate as described in this section. 

3. Seats as described in SECTION 10-10. (To access 
lower screws on side trim panels.) 


4. Console side trim panels as described in this 
section. 


5. Switch pack housing with switches, if equipped. 


6. Console compartment floor protector, bolt covers, 
and bolts. 


Screws mounting console to I/P and tunnel. 
Unclip harness and accessory plug. 
Electrical connectors. 


10. Tilt rear of console up and slide front tab back out 
of IP. 


gan 
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BRACKET, P DRIVERS KNEE BOLSTER INNER 


INSULATOR, CCMMWIRE HARNESS 


MODULE, CENTRAL CONTROL (CCM) 
CARRIER, INSTRUMENT 
BRACE, KNEE BOLSTER INNER BRACKET 


BRACKET, lP PASSENGER KNEE BOLSTER INNER 


BOLT, 10 Nem (89 LB. IN.) 


BOLT, 10 Nem (89 LB. IN.) 
NUT, 12 Nem (9 LB. FT.) 

BRACKET, ARMING SENSOR BRACKET RIGHT 

NUT, 12 Nem (9 LB. FT.) 

BRACKET, ARMING SENSOR 

SENSOR, AIR BAG ARMING 

MODULE, DRIVER DOOR WINDOW EXPRESS DOWN 
BOLT, 10 Nem (89 LB. IN.) 

NUT, 6 Nem (53 LB. IN.) 

BRACKET, ARMING SENSOR BRACKET LEFT pciogeec.nP 


Figure 9 - Center Stack - CCM and Express Down Module 


Install or Connect 

Console front tab into I/P slot and align screw 
holes. 

Electrical connectors. 

Harness and accessory plug. 

Screws mounting console to I/P. 

Screws mounting console to tunnel 


[Bl Tighten 


© Console screws to tunnel to 10 Nem (89 Ib. in.). 
© Console screws to I/P to 10 Nem (89 Ib. in,). 
Bolt covers and floor protector. 

Switch pack housing. 


al Tighten 


© Bolts to 3 Nem (27 Ib. in.). 


8. Console side trim panels as described in this 
section. 

9. Seats as described in SECTION 10-10. 

10. I/P accessory trim plate as described in this section. 

11. Console trim plate as described in this section. 

12. Console door. 


Console Trim Plate and Boot 
Figures 1 and 11 through 14 


fe Remove or Disconnect 

Shift knob. 

© Automatic transmission — pry up shift button, 
remove retainer, snap ring and knob. 

© Manual transmission — 1st design. Pry up shift 
button, remove retainer, unscrew knob, remove 
setscrew and reverse inhibitor ring. 
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CONSOLE ASSEMBLY 


BOLT/SCREW - 10 Nm (89 Ib. in.) 

COVER, SCREW 

CONSOLE ASSEMBLY 

HARNESS, INSTRUMENT PANEL 

SLOT, INSTRUMENT PANEL CARRIER LOCATING 
‘TAB, CONSOLE LOCATING 


15 7202-8 
Figure 10 ~ Console 


© Manual transmission - 2nd design. Use same 
procedure as design 1 except no setscrew and 
inhibitor ring. 

2, Console compartment door and reposition. 

3. Rear trim plate screws and screw under cup holder 
mat. 

4, VP harness connectors for lighter, rear compart 
ment lid release switch and gear indicator lamp 
(automatic transmission only), Unclip accessory 
plug harness. 

5. Console trim plate with boot up over shaft. 

e Pry locking tabs on underside of boot from 
groove in shaft (manual transmission) 


Install or Connect 


1, Console trim plate. 

2. UP harness connectors to lighter, rear compart- 
ment lid release switch and indicator lamp (auto- 
matic transmission only). Reclip accessory plug 
harness. 

3. Rear console trim plate screws and screw under 
ashtray. 


Al Tighten 


Rear screws to 1.6 Nem (14 Ib. in,). 
Screw under ashtray to 1.6 Nem (14 Ib. in.). 


CONSOLE TRIM PLATE 
SCREWS 


REAR COMPARTMENT LID RELEASE SWITCH 


CONSOLE CARRIER 


ACCESSORY TRIM PLATE 


‘MS 9809-8C 
Figure 11 Console Trim Plate 


[7] surton, controt knos 


(2) xwos, controt 
[EJ conrrot ever 


[&J soor 


J] RETAINER, CONTROL 
KNOB BUTTON 


(2) swap, nine 


95 5893-6E 
Figure 12 - Automatic Transmission Shift Knob 
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INHIBITOR RING, 
REVERSE 


sLoT 


BooT 


LEVER, TRANS 
CONTROL 


THREADED SHAFT 


BUTTON, TRANS 
CONTROL LEVER 


RETAINER 
KNOB, CONTROL LEVER 
SET SCREW 


Ls $901-8¢ 
Figure 13 - Manual Transmission Shift Knob - 1st Design 


4, Snap boot retaining tabs into slots on shaft 
(manual transmission). 

Shift knob, snap ring, retainer, and shifter button 
(automatic transmission). Reverse inhibitor ring 
and setscrew — 1st design, shift knob, retainer and 
shifter button (manual transmission) 

6. Console door. 


a 


Console Door Assembly 
Figure 15 


Remove or Disconnect 
I. Bolts/screws securing hinge to console. 

. IP harness connector from lamp connector. 
3. Door from vehicle. 


Install or Connect 


1. Position door to console. 
2. Hinge bolts/screws and align door. 


Tighten 


@ Console door bolts/screws to 14 Nem 
(12 Ib. in.), 
L/P harness connector to lamp connector. 


4, Adjust striker up or down as necessary. 


2 
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BUTTON, WITH SHIFT PATTERN 
RETAINER 

KNOB, CONTROL LEVER 

LEVER, TRANSMISSION CONTROL 


BooT 


ncT025 90.1.0 
Figure 14 - Manual Transmission Shift Knob ~ 2nd Design 
Console Door Hinge 


| Remove or Disconnect 


1. Open console door, remove lamp and inner cover. 
2. Hinge from door. 
3. Hinge from console. 


bd Install or Connect 

1. Hinge to door. 

2, Lamp and inner cover. 

8. Hinge to console and align. 


al Tighten 


@ Hinge to console bolts/screws to 1.4 Nem 
(12 Ib. in.). 


Console Door Lock Cylinder 


fe] Remove or Disconnect 


1., Console trim plate. 
2. Bolt, lock lever, and spring washer. 
3. Lock cylinder from case. 


Fa Install or Connect 

1. Lock cylinder. 

2. Spring washer, lock lever, and bolt. 
3. Console trim plate. 
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5 
CONSOLE ASSEMBLY 

CONSOLE DOOR ASSEMBLY 

CONSOLE DOOR LAMP CONNECTOR 
INSTRUMENT PANEL HARNESS CONNECTOR 


95 5801-8C 


Figure 15 - Console Door 


Console Side Trim Panel - LH 
Figure 16 


is] Remove or Disconnect 

1. Seat- LH. Refer to SECTION 10-10. 

2. Screws mounting side trim panel to tunnel. 

3. Open console compartment door and remove 

screws mounting side trim panel to console. 

Console trim plate as described in this section 

VP accessory trim plate as described in this section. 

Screws mounting side trim panel to console. 

L/P lower trim panel — LH, as described in this sec- 

tion. 

8. Pull top corner of side trim panel carpet down to 
access screw to I/P. 

9. Screw to U/P and side trim panel from vehicle. 


Ooms 


Install or Connect 
T. Position panel under dash and to console. 
Screws mounting side trim panel to tunnel. 


al Tighten 


© Screws to tunnel to 3.3 Nem (29 Ib. in). 
3. Screw mounting side trim panel to I/P. Re-cover 
with carpet. 


Tighten 
© Screw to I/P to 1.6 Nem (14 Ib. in.). 
4, Screws mounting side trim panel to console. 


Al Tighten 


© Screw to console to 1.6 Nem (14 Ib. in.), 
5. Accessory trim plate as described in this section. 
6. Console trim plate as described in this section. 
7. Lower trim panel - LH, as described in this section. 


al Tighten 


© Screws to 3.3 Nem (29 Ib. in.). 

8. Side trim panel carpet under front floor carpet re- 
tainer. 

9. Seat. Refer to SECTION 10-10. 


Console Side Trim Panel Access Door 
Figure 16 


‘The following procedure should be used to open the 
left console side trim panel access door for access to the 
knee bolster inner bracket, express down module and 
CCM. 


Remove or Disconnect 

I. VP lower trim panel - LH. 

2. Center air outlet assembly. 

3. Upper right /P accessory trim plate mounting 
screw. 

4, Pulloutward on upper and left side of I/P accessory 

trim plate disengaging clips. 

‘Tilt and prop upper edge of accessory trim plate 

outward six inches to gain clearance at door open- 

ing. 

Peel carpet from upper six inches of access door. 

Screw holding access door closed. 


Important 


© The first time the access door is opened an 
audible sound may be heard as the panel snaps 
along a scribed molded in line. 
8. Grasp upper edge of access door and bend outward 
and down 90 degrees to open. 


o 


ne 


Install or Connect 
1. Flip up access door and secure with screw. 


a Tighten 


© Screw to 3.3 Nem (29 Ib. in.). 
Carpet, finess under IP trim plate. 
VP lower trim panel 

VP accessory trim plate. 


aeN 
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ACCESS DOOR (PART OF NO. 7) 


PANEL, INSTRUMENT. 
‘SCREW, PANEL TO CONSOLE, 1.6 Nem (14 LB. IN.) SCREW, PANEL TO TUNNEL, 1.4 Nem (12 LB. IN.) 
CARRIER, CONSOLE PANEL, CONSOLE SIDE TRIM 


BRACKET, TUNNEL SCREW, ACCESS DOOR, 3.3 Nem (29 LB. IN.) 
RC1007-9C.7-RP-RY 


Figure 16 - Side Trim Panel (Left Side) 


Al Tighten al Tighten 


© Upper screw to 3 Nem (27 Ib. in.) © Screws to 3.3 Nem (29 Ib. in.). 


5. Center air outlet. 3. Screw to IP. 
Console Side Trim Panel — RH ; 
Figure 17 al Tighten 
© Screw to I/P to 1.6 Nem (14 Ib. in.). 

Remove or Disconnect 4. Accessory trim plate as described in this section. 
Seat - RH. Refer to SECTION 10-10 5. Screws mounting console to side trim panel. 
Screws mounting trim panel to tunnel. 

Console door as described in this section, Al Tighten 
Screws mounting side trim panel to console. © Screws to 1.6 Nem (14 Ib. in.). 
Console trim plate as described in this section 4: Berews snouintliig tit panal to eomadle wd es 


Screws mounting console to side trim panel. 
VP accessory trim plate as described in this section. 


Screw to UP. : 
‘Trim panel. al Tighten 
© Screws to 1.6 Nem (14 Ib. in.). 


sole door. 


SPAS AR SVE 


bd Install or Connect 7. Console trim plate as described in this section. 
T. Position trim panel. 8. Console door. 
2. Screws mounting to tunnel. 9, Seat. Refer to SECTION 10-10. 
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(7 wstRuMent PANEL CARRIER ASSEMBLY (Z) soxtscrew To consort 

TZ) Foor sracxet [EZ] consoue 

1) sourscaew to ve [2 soxtscrew To CONSOLE SIDE TRIM PANEL 
[2] soutscrew To FLOOR BRACKET [10] INSTRUMENT PANEL UPPER TRIM PAD 

G) wxur [7] ALIGNMENT TAB 


[EB] consote sive TRIM PANEL - RH 


9S 5802-8C 
Figure 17 - Console Trim Panel (Right Side) 
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Console Wiring 
Figures 18 and 19 
For harness diagnosis and repair, refer to SEC- 


TION 8A. For routing see Figures 18 and 19 in this 
section. 


CRUISE CONTROL MODULE 
Figures 9 and 20 


CAUTION: See “CAUTIONS” on page 8C-1 
of this section. 


Remove or Disconnect 

1. Disable SIR. Refer to “Disabling the SIR System” 
in this section. 

2. Fuse box cover and I/P side trim panel. 

3. Right air outlet assembly. 

4. V/P lower trim panel - RH. 

5. Knee bolster. 

6. DERM. 

7. Multiuse relay bracket bolts and nuts. 

8. Tie straps holding /P harness to multiuse bracket. 

9. Lower multiuse bracket. 

10. Bolts mounting cruise module. 

11. Electrical connector. 

12. Cruise module. 


Install or Connect 
I. Electrical connector. 
2. Cruise module. 


al Tighten 


© Bolts to 1.9 Nem (17 Ib. in.). 
3. Multiuse bracket. 


Tighten 
© Outer bolts to 3.3 Nem (29 Ib. in.). 
© Inner nuts to 10 Nem (89 Ib. in.). 

4, Tie straps securing I/P harness to multiuse relay 
bracket. 

5. DERM. 

6. Right knee bolster. 

7. Lower trim panel. 

8. Right air outlet assembly. 

9. VP side trim panel and fuse box cover. 

10. Enable SIR, Refer to “Enabling the SIR System” in 
this section. 
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DAYTIME RUNNING LAMP (DRL) MODULE 
Figure 7 


Remove or Disconnect 


T,_ Upper trim pad as described in this section, 
2. DRL module from bracket. 
3. Harness connectors from module. 


install or Connect 


1. Harness connectors to module. 
2. DRL module into mounting bracket. 
3. Upper trim pad as described in this section. 


DAYTIME RUNNING LAMP (DRL) SENSOR 
Figure 217 


& Remove or Disconnect 

DRL assembly from upper trim pad by twisting to 
release. 

2. YP harness connector from DRL sensor. 


install or Connect 
1. UP harness connector to DRL sensor. 


2, DRL assembly into upper trim pad and twist to 
secure. 


DIMMER, I/P LAMPS (POWER DRIVER) 
Figure 22 


cz] Remove or Disconnect 

1. Knee bolster - LH, as described in this section. 
2, Screw mounting power driver. 

3, Electrical connector. 

4, Power driver assembly. 


| Install or Connect 


Electrical connector. 
2. Screw mounting power driver to steering column 
support bracket. 


[BJ Tighten 


© Mounting screw to 1.9 Nem (17 Ib. in.). 

3. Knee bolster — LH, as described in this section. 
DRIVER INFORMATION CENTER (DIC) 
Figure 23 


To replace bulbs in the DIC it is necessary to 
remove the DIC. 


cs] Remove or Disconnect 
1. U/P accessory trim plate as described in this section. 
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CONNECTOR, ACCELEROMETER CONNECTOR, FLOOR CONSOLE LAMP 
CONNECTOR, CIGARETTE LIGHTER CONNECTOR, SEAT BELT 

CONNECTOR, PARK/NEUTRAL SWITCH CONNECTOR, POWER SEAT - LEFT SIDE 
CONNECTOR, POWER SEAT - RIGHT SIDE SWITCH, POWER SEAT — LEFT SIDE 
‘ACCESSORY PLUG CONSOLE, FRONT FLOOR 

CONNECTOR, REAR COMPARTMENT RELEASE SWITCH CONNECTOR, PARK/NEUTRAL LAMP 
HARNESS, INSTRUMENT PANEL CONNECTOR, ENGINE POWER (LTS) 


Figure 18 - Console 


1g - Base Power Seat 
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ERRREEERE 


CONNECTOR, LIGHTER 
‘SWITCH PACK 

CONNECTOR, SELECT RIDE 

ACCESSORY PLUG 

CONNECTOR, REAR COMPARTMENT RELEASE SWITCH 
CONNECTOR, CONSOLE COMPARTMENT LAMP 
HARNESS, SPORT SEAT JUMPER 

HARNESS, INSTRUMENT PANEL 

CONNECTOR, SEAT BELT 

HARNESS, SELECT RIDE JUMPER 

CONNECTOR, POWER SEAT SWITCH 

CONNECTOR, TO POWER SEAT SWITCH 


KEE IIE Tele 


¥ 


CONNECTOR, POWER SEAT ADJUSTER MOTOR 
MODULE, RELAY 

CONNECTOR, SOLENOID 

HOSE, VACUUM 

CONNECTOR, /P HARNESS TO SWITCH PACK 
LAMP, PRINDLE (AUTOMATIC TRANSMISSION) 
CONNECTOR, ENGINE POWER (LTS) 
CONNECTOR, SPORT HARNESS TO /P HARNESS 
CONNECTOR, VACUUM HOSE 

CONNECTOR, SOLENOID 

CONNECTOR, POWER SEAT 

CONNECTOR, INFLATION SWITCH 


Figure 19 - Console Wiring - Sport Seat 
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BOLT, MULTIUSE BRACKET 3.3 Nem (29 LB. IN.) 
BRACKET, KNEE BOLSTER OUTER 


BOLT, 3.3 Nem (29 LB. IN.) 
BRACKET, l/P WIRE HARNESS. 
DERM 

BRACKET, MULTIUSE RELAY 


7_] BOLT, CRUISE MODULE MOUNTING 1.9 Nem (17 LB. IN.) 
RCIO1O-C-¥-RP 


Figure 20 - Cruise Control Module 


SECTION A-A 


DAYLIGHT RUNNING LAMPS SENSOR 


VP HARNESS CONNECTOR 


UPPER TRIM PAD 


INSTRUMENT PANEL 
Ls 7532-8¢ 


Figure 21 ~ Daytime Running Lamp Sensor 


RELAYS 
NUT 

POWER DRIVER 

STEERING COLUMN SUPPORT BRACKET 
BOLT/SCREW - 1.9 N-m (17 Ib. in.) 

VP HARNESS CONNECTOR 

TURN SIGNAL FLASHER 


MS 9211-8C 


Figure 22 - Dimmer I/P Lamps (Power Driver) 


2. Screws securing DIC to instrument panel. 
3. Electrical connectors. 

4, DIC. 

5. Transfer bulbs and sockets as necessary. 


P4 Install or Connect 

I. Electrical connectors to DIC. 

2. Position DIC in I/P. 

3. Screws securing DIC to instrument panel. 


2y Tighten 
© Screws to 4 Nem (36 Ib. in.) 
4, W/P accessory trim plate as described in this section. 


EXPRESS DOWN MODULE 
Figure 9 


Remove or Disconnect 

T, Left side I/P lower trim panel. 
Knee bolster. 

3. Open access door as described in “Console Side 
Trim Panel Access Door” in this section. 

4, Knee bolster inner bracket. 

5. Express down module by pulling toward left side of 
vehicle to disengage clip. 

6. Electrical connector. 
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‘LOW TIRE PRESSURE INDICATOR LAMPS. 
AMBIENT LIGHT SENSOR 

DRIVER INFORMATION CENTER 
BOLT/SCREW - 4 Nm (35 Ib. in.) 
INSTRUMENT PANEL 


INSTRUMENT PANEL HARNESS CONNECTOR 
DRIVER INFORMATION CENTER 
LOCATER 


155778-8C 


Figure 23 - Driver Information Center 


7. Module. 


Install or Connect 
Anti-rattle foam strips to module. 
Electrical connector. 

Module to bracket. 

Knee bolster inner bracket. 

Knee bolster. 

Access door. 


oaR er 


Tighten 
© Screw to 3.3 Nem (29 Ib. in.). 


7. VP lower trim panel. 
FLASHER, HAZARD 
Figure 34 


Remove or Disconnect 

1. Fuse box cover and I/P side trim panel ~ 
2. Bolts/serews, side of lower trim panel. 

3. VP air outlet assembly — RH 
4. 

5. 


Nuts, lower trim panel to LP. 
Partially remove lower trim panel and disconnect 
courtesy lamp connector. 

6. Trim panel. Pull out from over floor air outlet. 
Unclip flasher from rear of multiuse bracket. 


8. Electrical connector. 


bd Install or Connect 

1. Electrical connector. 

2. Clip flasher to bracket. 

3. Position lower trim panel over floor air outlet. 

4. Courtesy lamp connector. 

5. Position panel over side locator pin and carrier 
studs. 

6. Nuts to studs. 

7. Bolts/screws, side of panel. 


al Tighten 


@ Bolts/screws to 3.3 Nem (29 Ib. in.). 
© Nuts to 12 Nem (9 Jb. ft.). 
8. DP air outlet. 


Tighten 
© Screw to 3.3 Nem (29 Ib. in.). 
9, YP side trim panel and fuse box cover. 


FLASHER, TURN SIGNAL 
Figure 34 


cs Remove or Disconnect 
Retainer securing lower trim panel to stud on 
steering column, 

2. Screws securing trim panel to knee bolster. 

3. Screws mounting trim panel to instrument panel. 

4. Data Link Connector (DLC) assembly mounting 
screw. 

5. Courtesy lamp electrical connector. 

6. Unclip flasher. 

7. Electrical connector. 


Install or Connect 

Electrical connector. 

Flasher to clip. 

Courtesy lamp electrical connector. 

DLC assembly. 

Screws mounting lower trim panel to instrument 
panel and knee bolster. 


By} Tighten 


© Screw to instrument panel to 3.3 Nem 
(29 Ib. in.). 
Screws to knee bolster to 3.3 Nem (29 Ib. in.). 
6. Retainer to steering column bracket stud, 


1 
2. 
3. 
4. 
5. 


GRILLE, DEFROSTER CENTER 


See “Sun Load Sensor” in this section. 
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HEADLAMP SWITCH ASSEMBLY HEATING AND AIR CONDITIONING CONTROL 


Figures 24 and 25 Figures 7 and 26 


Remove or Disconnect 

Cluster trim plate screws. Refer to “I/P Cluster 
‘Trim Plate” in this section. 

Reposition trim plate to access screws on right side 
of switch. 


Screws on right side of switch. 
Switch trim plate, screws and trim plate. 
Harness connectors. 


eRe 


Remove or Disconnect 

VP accessory trim plate as described in this section. 
Bolts/screws securing control unit to /P. 

Electrical connectors. 

Carefully rotate control unit and remove retainer 
and control cable (manually controlled A/C only). 


Install or Connect 


Control cable and retainer to control unit (manu- 
ally controlled A/C only). 


Install or Connect 2. Insulator to locator on rear of control unit. 
Harness connectors to switch. 3. Electrical connections. 
Screws on right side of switch. 4. Align control unit locator with slot in UP. 
Screws mounting switch trim plate to instrument 5. Bolts/screws securing control unit to I/P. 
panel. 
Important 
al Tighten Tighten — LH bolt/screw first. 
¢ Screws mounting switch to 4 Nem (35 Ib. in.). 
© Screws mounting switch trim plate to 3.3 Nem By Tighten 
(29 Ib. in.), © Bolts/screws to 1.6 Nem (14 Ib. in.). 
Cluster trim plate screws. 6. L/P accessory trim plate as described in this section. 


LOCATOR 
PANEL, /P UPPER TRIM (SWITCH TRIM PLATE) 
NUT 

PANEL, INSTRUMENT 

PAD, /P UPPER TRIM 

‘SWITCH, HEADLAMP AND ACCESSORY 
‘SCREW, 3.3 Nem (29 LB. IN.) 


LOCATOR 
“LOCKING” KEY 

PAD, /P UPPER TRIM 

PANEL, INSTRUMENT 
‘SCREW, 3.3 Nem (29 LB. IN.) 
PANEL, l/P SIDE TRIM 

COVER, FUSE BLOCK ACCESS 
NUT 


REIT ECY.RP 


Figure 24 - /P Side Trim Panels 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


INSTRUMENT PANEL, GAGES AND CONSOLE 8C-23 


LocaToR PIN 
(2d wsstrument pane 

ASR HARNESS CONNECTOR: 
[2] Locator pw 

5 | ASR SWITCH 


ea 


io 


BOLT/SCREW - 4 N-m (35 Ib. in.) 


FOG LAMP SWITCH 
HEADLAMP SWITCH 
DIMMER SWITCH 

SWITCH ASSEMBLY 


[1] Foc Lame HARNESS CONNECTOR 
UP HARNESS CONNECTOR 
‘SWITCH TRIM PLATE 


[14] screw - 3.3 N:m (29 1b. in.) 


Figure 25 - Headlamp and Accessory Switch 


INSIDE AIR TEMPERATURE SENSOR 
Figure 27 


Remove or Disconnect 


Right air outlet assembly. 
Lower trim panel. 

Knee bolster. 

‘Two bolts mounting sensor. 
Air duct from sensor. 
Electrical connector. 


1 
23 
3. 
4, 
5. 
6. 
i 


bd Install or Connect 
1. Air duct to sensor. 
2. Sensor. 


Fuse box cover and L/P side trim panel. 


a Tighten 
© Bolt/screw to 1.6 Nem (14 Ib. in.). 
Electrical connector, 


Knee bolster. 


al Tighten 


Inner bolts to 10 Nem (89 Ib. in.). 
© Outer bolts to 23 Nem (17 Ib. ft.). 
Lower trim panel. 


Al Tighten 


@ Nuts to 12 Nem (9 lb. ft.). 
Bolts to 3.3 Nem (29 Ib. in.). 
Air outlet. 
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INSTRUMENT PANEL 


INSTRUMENT PANEL HARNESS CONNECTOR 


HEATER A/C CONTROL ASSEMBLY 
(C-68 SHOWN) 


BOLTS 


15 5779-8C 


CZ) insioe ain TEMPERATURE SENSOR 


INSTRUMENT PANEL (UP TRIM PAD 
2] BETWEEN SENSOR AND CARRIER) 


Ls 6470-8C 


Figure 27 - Inside Air Temperature Sensor 


al Tighten 
© Screws to 3.3 Nem (29 Ib. in.). 
7. VP side trim panel and fuse box cover. 


Tighten 
© Screws to 3.3 Nem (29 Ib. in.). 


INSTRUMENT PANEL (I/P) 
Figures 28 through 30 


CAUTION: See “Caution” on page 8C-1 of 
this section. 


[5] Remove or Disconnect 
1. Disable SIR system. Refer to “Disabling the SIR 
System” in this section. 
2. Driver's knee bolster. 
3. Passenger knee bolster. 
4. Console and accessory trim plates. 
5. Console to I/P bolts/screws. 
6. Console side trim panels. 
7. Bolts/screws to I/P from inner knee bolster 
brackets. 
8. Bolts to stack bracket. 
9. DIC, HVAC control, and radio control. 
. Lateral accelerometer. 
| Upper trim pad. 
. Cluster and headlamp switch. 
Wire harness retainers to I/P. 
14. Side window defogger outlet ducts. 
15. Passenger air bag module. 
16. Inside air temperature sensor. 
17. Upper I/P brace. 
18. Upper and lower outer /P to dash nuts from studs. 
19. Fuse box by drilling out rivet nuts from studs. 
20. Multiuse relay brackets. 
21. Air distribution duct from I/P. 
22. Harness connectors from I/P mounted modules. 
23. I/P from vehicle. 


Fa Install or Connect 

Position I/P in vehicle. 

Harness connectors to I/P mounted modules. 

Air distribution duct to IP. 

Multiuse relay brackets. 

Fuse box. 

Upper and lower outer /P mounting nuts to dash 
studs. 


Al Tighten 
© Nuts to 13.5 Nem (10 Ib. ft.). 
7. Bolts to center stack. 


Oo Rw 
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DUCT, AIR DISTRIBUTOR BRACKET, ARMING SENSOR - RIGHT 
MODULE, ALARM. MODULE, CENTRAL CONTROL 

MODULE, PKE BRACKET, ARMING SENSOR 

BRACKET, MULTIUSE RELAY BRACKET, ARMING SENSOR ~ LEFT 
MODULE, CRUISE BRACKET, KNEE BOLSTER INNER LH 
RETAINER, PLASTIC 7” ADJUSTABLE STRAP HARNESS, I/P WIRING 

DUCT, SIDE WINDOW DEFOG OUTLET RH BRACKET, CENTRAL CONTROL MODULE 
BOLSTER, PASSENGER KNEE BOLSTER, DRIVERS KNEE 

BRACKET, WIRING HARNESS FUSE BLOCK BRACKET, KNEE BOLSTER OUTER LH 
BRACKET, KNEE BOLSTER OUTER RH PANEL, INSTRUMENT 

‘SUPPORT, LOWER CENTER OUTLET DUCT, SIDE WINDOW DEFOG LH 
CARRIER, INSTRUMENT BRACKET, MULTIUSE RELAY LH 

BRACE, KNEE BOLSTER INNER BRACKET MODULE, LOW TIRE PRESSURE INDICATOR 
BRACKET, KNEE BOLSTER INNER RH 


RC1012.80-¥-RP 


Figure 28 - Instrument Panel 
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STUD LOCATING - LH NUT~13.5 Nem (1048. FT) 
LOWER FRONT WINDSHIELD ASSEMBLY PANEL, INSTRUMENT 
STUD LOCATING ~ RH 


ACI012-90-¥-P 


Figure 29 - I/P Removal 


4 


SECTION A-A 


INSTALLED POSN} 


WELD NUT 

BRACKET, STEERING COLUMN UPPER SUPPORT 
PANEL, INSTRUMENT 

BRACKET, KNEE BOLSTER CENTER 

BOLT, 27 Nem (20 LB. FT.) 


Figure 30 - Steering Column Assembly 


9, Passenger air bag module. 


Al Tighten 10. Inside air sensor, 
© Bolts to 10 Nem (89 Ib. in.). 11, Side window defogger ducts. 
8. Upper brace. 12. Wire harness to UP retainers. 
13. Cluster and headlamp switch. 


Tighten 14. Upper trim pad. 
© Upper brace bolts/screws to 3.3 Nem (29 1b. in.) 15. Accelerometer. 
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16. DIC, HVAC control, and radio control. 
17. Bolts/serews to inner knee bolster brackets. 


Al Tighten 
© Bolts/screws to 3.3 Nem (29 Ib. in.). 
18. Console side trim panels. 


19. Console to /P bolts/screws. 


Tighten 
© Bolts/screws to 10 Nem (89 Ib. in.). 

20. Console and accessory trim plates. 

21. Passenger knee bolster and lower trim panel. 

22. Enable the SIR system. Refer to “Enabling the SIR 
System” in this section. 

23. Driver's knee bolster. 

24, Lower trim panel - LH 


V/P Cluster 
Figures 30 through 32 


CAUTION: See “Caution” on page 8C-1 of 
this section. 


NOTICE: Read “Handling ESD Sensitive Parts” 
at the beginning of “On-Vehicle Service” in this 
section. 


Remove or Disconnect 

1. Lower trim panel and knee bolster — LH. 

2. Disable the SIR system. Refer to “Disabling the 
SIR System” in this section. 

3. Steering column support bolts. Lower column. 

4. Cluster bezel screws and bezel. 

5. Cluster mounting bolts/screws and electrical con- 
nectors. 

6. Cluster. 


Install or Connect 
Cluster and electrical connectors, 


Al Tighten 


 Bolts/screws to 1.8 Nem (16 Ib. in.). 
2. Bezel. 


Tighten 
© Bolts/screws to 3.3 Nem (29 Ib. in,). 
3. Raise steering column and attach. 


Al Tighten 


© Support bolts to 27 Nem (20 Ib. ft.). 
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INSTRUMENT PANEL CARRIER 
INSTRUMENT PANEL CLUSTER TRIM PLATE 
SCREWS 


15 5775-8C 
Figure 31 -1/P Cluster Trim Plate (Bezel) 


4. Enable the SIR system. Refer to “Enabling the SIR 
System” in this section. 

5. Knee bolster and lower trim panel. 

\/P Cluster Trim Plate (Bezel) 

Figure 31 


Remove or Disconnect 
‘Remove ignition key. 

Multiuse lever (pull out). 

Tilt steering wheel down. 
Unserew tilt lever. 

Left air outlet assembly. 

‘Trim plate screws and trim plate. 


1 
2. 
3. 
4, 
5. 
6. 


(| Install or Connect 


‘Trim plate. 


al Tighten 


@ Screws to 3.3 Nem (29 Ib. in.). 
2. Tilt lever. 
3, Multiuse lever. 
4. Air outlet. 


V/P Cluster Lens 
Figures 31 and 32 


Remove or Disconnect 


1. Cluster trim plate. 
2. Lens. 


ba Install or Connect 
1. Lens. 
2. Cluster trim plate. 
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(i) wrcannien assemey 
screw 
VP CLUSTER ASSEMBLY 


U-NUT 


95 8015-8C 


Figure 32 -1/P Cluster Assembly 


V/P Upper Trim Pad 
Figure 33 


| Remove or Disconnect 


Sr aakepe 


9. 


10. 
oe 


Fuse box cover and I/P side trim panel ~ RH. 
Right outer air outlet assembly. 

Lower trim panel — RH. 

Left outer air outlet assembly. 

Windshield center defroster grille. 

Center air outlet assembly. 

VP accessory trim plate upper screw. 

Pull outward on upper and left side of trim plate 
disengaging clips. 

Prop upper edge of trim plate 6 inches away from 
VP. 

Bolts mounting upper trim pad. See Figure 33. 
Upper trim pad by pulling pad rearward and 
upward. 


Ed Install or Connect 


L 


‘Align upper trim pad forward tabs with slots. Push. 
pad forward and position rear edge on alignment 
locators. 

Bolts/screws mounting upper trim pad. See Figure 
33. 


al Tighten 


© Bolts/screws at VP cluster area to 4 Nem 
(35 Ib. in.). 

© Bolt/screw through right side of /P to 3.3 Nem 
(29 Ib. in.). 

© Bolts/screws at center defroster grille to 3.3 
Nem (29 Ib. in.). 

Outer air outlet — LH as described in this section. 

4. Windshield defroster grille as described in this sec- 

tion. 

V/P accessory trim plate with clips and upper screw. 


Al Tighten 


© Upper screw to 1.6 Nem (14 Ib. in.). 

6. Center air outlet. 

7. Lower trim panel as described in this section. 
8. 

9. 


2 


o 


Outer air outlet — RH as described in this section. 
Side trim panel and fuse box cover. 


V/P Relays - RH 
Figure 34 


Remove or Disconnect 
1. Fuse box cover and I/P side trim panel — RH. 
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CLIP, VP TRIM PAD MOUNTING 
DOOR, AIR BAG (PART OF 1) 
STUD, PART OF VP 

PAD, UP UPPER TRIM 

BOLT, UPPER 3.3 Nem (29 LB. IN.) 
BOLT, SIDE 3.3. Nem (29 LB. IN.) 
BOLT, LOWER 4 Nem (35 LB. IN.) 


TERI 


Figure 33 - Upper Trim Pad 


Bolts/serews, side of lower trim panel. 

UP air outlet assembly - RH. 

Nuts, lower trim panel to UP. 

Partially remove lower trim panel and disconnect, 
courtesy lamp connector. 

6, Trim panel. Pull out from over floor air outlet. 


anon 


7. Cover from relay module. 
8, Relay. 


| Install or Connect 
Relay. 
Cover. 


1 
2. 
3. Position lower trim panel over floor air outlet. 
4, Courtesy lamp connector. 

5. 


Position panel over side locator pin and carrier 
studs. 


Nuts to studs. 
Bolts/screws, side of panel. 


al Tighten 


© Nuts to 12 Nem (9 Ib. ft.). 
@ Bolts/screws to 3.3 Nem (29 lb. in.). 
8. IP air outlet. 


ao 


al Tighten 


Screws to 3.3 Nem (29 Ib. in.). 
9, UP side trim panel and fuse box cover. 


\/P Relays - LH 
Figure 34 


Remove or Disconnect 

1. Retainer securing lower trim panel to stud on 
steering column. 

Screws securing trim panel to knee bolster. 
Screws mounting trim panel to instrument panel. 
DLC mounting screw. 

Courtesy lamp electrical connector. 

‘Trim panel. 

Relay from retainer. 

Electrical connector. 


SAMAR wD 


Install or Connect 

Electrical connector to relay. 

Relay. 

Position lower trim panel. 
Courtesy lamp electrical connector. 
DLC mounting screw. 


1i 
2. 
3. 
4. 
5. 
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‘VIEW FROM BACK SIDE OF INSTRUMENT PANEL, 


HARNESS, UP 

MODULE, RELAY 

COVER, RELAY MODULE 
BRACKET, MULTIUSE RELAY 


HARNESS, /P WIRING 
SENSOR, DAYTIME RUNNING LAMP 
PANEL, INSTRUMENT 

MODULE, SIR (DERM) FLASHER, TURN SIGNAL 

FLASHER, HAZARD LAMP RELAY, CRUISE CONTROL CUTOFF 
DIODE RELAY, DELAYED ACCESSORY BUS (DAB) 
MODULE, CRUISE CONTROL RELAY, STARTER MOTOR 

RELAY, FOG LAMP, (D) RELAY, REAR DEFOGGER 

RELAY, COURTESY LAMP, (E) 

RELAY, HORN, (A) 

RELAY, FUEL PUMP #1 (8) 


RELAY, FUEL PUMP #2 (C) - LTS ONLY remescr.arm 


Figure 34 ~ Instrument Panel Relays 
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6. Screws mounting lower trim panel to instrument 
panel and knee bolster. 


Tighten 
© Screws to instrument panel to 3.3 Nem 
(29 Ib. in.). 
© Screws to knee bolster to 3.3 Nem (29 Ib. in.). 
7. Retainer to steering column bracket stud. 


/P Wiring Harness 
Figures 35 through 37 


For harness diagnosis and repair, refer to SEC- 
TION 8A. 


KNEE BOLSTERS AND BRACKETS 


Important 


© The driver’s side knee bolster is part of the SIR sys- 
tem. If the knee bolster is damaged, it should be 
replaced not repaired 


Knee Bolster, Driver's Side 
Figure 38 


Remove or Disconnect 

1. Lower trim panel—LH, as described in this section. 

2. Open access door. Refer to “Console Side ‘Trim 
Panel Access Door” in this section. 

3. Bolts/screws from knee bolster to inner bracket. 

4, Bolts/screws from knee bolster to outer bracket. 

5. Knee bolster. 


install or Connect 
I. Knee bolster. 

2. Knee bolster inner bolts. 
3. Knee bolster outer bolts. 


al Tighten 

© Bolts, inner to 10 Nem (89 Ib. in.). 

¢ Bolts, outer to 23 Nem (17 Ib. ft.), 
4. Console side trim panel access door. 


5. Lower trim panel - LH, as described in this section. 


Knee Bolster Inner Bracket — LH 
Figure 9 


Remove or Disconnect 


ower trim panel and knee bolster, driver's side, as 
described in this section. 
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2. Open access door. Refer to “Console Side Trim Pan- 
el Access Door” in this section. 
3. Nuts, bolster bracket to CCM. 
4. Bolts, bolster inner bracket to: carrier, brace, /P 
and sensor bracket. 
. Bolts, sensor bracket-to-floor, 
6, Knee bolster inner bracket. 


| Install or Connect 
1. Knee bolster inner bracket. 
2, Bolts and nuts. 


al Tighten 


© Bolts and nuts to 10 Nem (89 Ib. in.). 
3. Nuts toCCM. 


al Tighten 


@ Nuts to 12 Nem (9 Ib. ft.). 
4. Access door. 


Tighten 
© Screw to 3.3 Nem (29 Ib. in.) 


5. Knee bolster and lower trim panel as described in 
this section. 


Knee Bolster Outer Bracket - LH 
Figures 28 and 38 


Remove or Disconnect 

1. Lower trim panel — LH, as described in this section. 

2. Driver's knee bolster as described in this section. 

3. Bolts mounting driver's knee bolster outer bracket 
to pillar assembly. 

4, Bolt mounting driver's knee bolster outer bracket 
to bulkhead. 


Install or Connect 


1. Bolt mounting driver’s knee bolster outer bracket 
to bulkhead. 


al Tighten 


© Mounting bolt to 13 Nem (10 Ib. ft.). 
2, Bolts mounting driver's knee bolster outer bracket 
+o pillar assembly. 


al Tighten 
© Mounting bolt to 13 Nem (10 lb. ft.). 
3. Driver's knee bolster as described in this section. 


4. Lower trim panel —LH, as described in this section. 
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MODULE, CRUISE 

FUSE BLOCK 

SENSOR, INSIDE AIR TEMPERATURE, 

HARNESS, UPPER WINDSHIELD. 

MODULE, PASSIVE KEYLESS ENTRY (PKE) 
MODULE, ALARM IGNITION KEY, SEATBELT, LAMPS 
CONNECTOR, DIC 

MODULE, LOW/FLAT TIRE 

MODULE, DAYTIME RUNNING LAMP (DRL) 
SENSOR, DAYTIME RUNNING LAMP 


CONNECTOR, FOG LAMPS 
CONNECTOR, VP LAMP DIMMER (POWER DRIVER) 
RELAYS 

HARNESS, DRIVER'S DOOR 

GROUNDS 

CONNECTOR, PARKING BRAKE 

CONNECTOR, BULKHEAD 

CONNECTOR, HVAC PROGRAMMER 

COVER, RELAY MODULE 

BRACKET, MULTIUSE 


CONNECTOR, HEADLAMP SWITCH MODULE, INFLATABLE RESTRAINT DIAGNOSTIC ENERGY 


CONNECTOR, ABS 


FLASHER, HAZARD 


RCIOY7-204-RP- 


Figure 35 — Instrument Panel Wiring Harness 
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[7] vr warness [3] Harness TO MIRROR AND VISORS 
2) werner VP HARNESS TO DOOR - RH 

(B) retainer 11] GRounD 

@] BULKHEAD CONNECTOR [2] retawer 


[_]_DIscRIMINATING SENSOR SIR CONNECTION - LH [23] iscrimuvatinG SENSOR SIR CONNECTOR - RH 
6] VP HARNESS CONNECTOR BRACKET, HARNESS RETAINING 
5 

irra 


[7] srouno BOLT 1.4 Nem (12 Ib. in.) 
[E) ve nanness to poor -LH UP HARNESS CONNECTOR 


MS 11370-BC 


Figure 36 - Instrument Panel Harness Ground Wires 
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[ew] 


ve winiG HARNESS 
‘WINDSHIELD FRAME ASSEMBLY 
SUNSHADE WIRING CONNECTOR - LH 
MIRROR ASSEMBLY WIRING CONNECTORS 
SUNSHADE WIRING CONNECTOR - RH 


UP HARNESS TO FRONT DOOR 


FUSE BLOCK 


WINDSHIELD GRANISH MOLDING 


HERRERA 


DAY/NIGHT REARVIEW MIRROR ASSEMBLY 


Figure 37 — I/P Wiring To Rearview Mirror and Sunshades 
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6. Air outlet assembly - RH 
7. VP side trim panel and fuse box cover. 


Knee Bolster Inner Bracket - RH 
Figure 9 


cs) Remove or Disconnect 

1. Fuse box cover and /P side trim panel. 

2. Right air outlet assembly. 

3. Lower trim panel. 

4. Console side trim panel — RH as described in this 
section, 


5. Knee bolster. 
6. Bolts mounting inner bracket. 
7. Nuts to sensor bracket. 
8. Inner bracket. 
KNEE BOLSTER INNER BRACKET - LH bd Install or Connect 
BOLT 10 Nem (89 Ib. in.) 1. Bracket. 
wilds pousven baveRs 2108 2. Nuts to sensor bracket studs. 
BOLT 23 N-m (17 Ib. ft.) Se Bolts 
KNEE BOLSTER OUTER BRACKET -LH Al tighten 
weaee ee © Nuts to 12 Nem (9 Ib. ft.) 
Figure 38 - Knee Bolster — Driver's Side © Bolts to 10 Nem (89 Ib. in.). 


4. Knee bolster. 


Knee Bolster — Passenger Side 
Figure 39 


cs] Remove or Disconnect 

Fuse box cover and I/P side trim panel - RH. 

Air outlet assembly — RH. 

D/P lower trim panel — 

Foam insert from knee bolster assembly. 

With a suitable tool pry console side trim panel in 
toward center of vehicle to access knee bolster in- 
ner bolts/screws. 

. Inner bolts/screws. 

7. Bolt/screw, bolster to outer bracket. 

8. Knee bolster. 


a 


Install or Connect 


1. Position bolster. PANEL, INSTRUMENT 
i /serew: 
2. Loosely install outer bolts/screws. FOAulINEGET’ 


: Its/screws. 
3. Inner bolta/scre BRACKET, KNEE BOLSTER OUTER 
BOLT (OUTER) 23 Nem (17 LB. FT.) 


Tighten BOLSTER, PASSENGER KNEE 
© Inner bolts/screws to 10 Nem (89 Ib. in.). 4 
© Outer bolts/screws to 23 Nem (17 Ib. ft.). BOET ONNER) 10 Nem (80 LB.IN). 


poem Figure 39 - Knee Bolster ~ Passenger Side 
5. VP lower trim panel. 
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Console side trim panel as described in this section. 
Lower trim panel. 

Air outlet assembly. 

UP side trim panel and fuse box cover. 


wWrIAaA 


Knee Bolster and Outer Bracket - RH 
Figure 39 


CAUTION: See “CAUTIONS” on page 8C-1 
of this section. 


Remove or Disconnect 
Disable SIR. Refer to “Disabling the SIR System” 
in this section. 
Fuse box cover and right I/P side trim panel. 
Right air outlet assembly. 
UP lower trim panel 
Knee bolster. 
Bolts, knee bolster bracket to I/P. 
Bolts, knee bolster bracket to multiuse bracket. 
Bolts to “A” pillar. 
@ Loosen forward bolt. 
© Remove rear bolt. 
9. UP upper trim pad as described in this section. 
). Passenger air bag. 
Right defroster duct and hose from cross car duct. 
.. Bolt, bracket to dash at windshield. 
Bracket. 


SAHA A wy 


Install or Connect 
1. Position bracket. 

2. Bolt to dash. 

3. Bolts to “A” pillar. 


al Tighten 
Bolts to dash to 10 Nem (89 Ib. in... 
© Bolts to “A” pillar to 10 Nem (89 Ib. in.). 
4, Bolts to multiuse relay bracket. 


5. Bolts to UP. 


al Tighten 


© Bolts to multiuse relay bracket to 3.3 Nem 
(29 Ib. in.) 

© Bolts to I/P to 3.3 Nem (29 Ib. in.) 

Defroster duct and hose. 

Passenger air bag. 

UP upper trim pad 

9. Knee bolster. 

10. Lower trim panel. 

11. Right air outlet 

12, I/P side trim panel and fuse box cover. 


6. 
7. 
8. 


13. Enable SIR. Refer to “Enabling the SIR System’ in 
this section. 


LOWER TRIM PANELS 


Lower Trim Panel - LH 
Figures 1 and 40 


Remove or Disconnect 

1. Retainer securing lower trim panel to stud on 
steering column. 

2. Screws securing trim panel to knee bolster. 

3. Screws mounting trim panel to instrument panel. 

4 

5 


DLC assembly mounting screw. 
Courtesy lamp electrical connector. 


Install or Connect 
1. Courtesy lamp electrical connector. 
2. DLC assembly. 


Al Tighten 
Screws to 1.4 Nem (12 Ib. in.). 


3. Screws mounting lower trim panel to instrument 
panel and knee bolster. 


KNEE BOLSTER, 
DRIVERS SIDE 


DLC CONNECTOR 


[5] courtesy tamp- LH 


UP HARNESS 
CONNECTOR 


INSTRUMENT PANEL 


ca] 
LOWER TRIMPANEL-LH [7 
MOUNTING STUD 


(ON STEERING 
COLUMN BASE) 


15 5772-8¢ 
Figure 40 — Lower Trim Panel - Left Side 
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Al Tighten 


© Screws to instrument panel to 3.3 Nem 
(29 Ib. in.). 
© Screws to knee bolster to 3.3 Nem (29 Ib. in.). 
4, Retainer to steering column bracket stud. 


Lower Trim Panel - RH 
Figure 41 


| Remove or Disconnect 

Fuse box cover and I/P side trim panel — RH. 
Bolts/screws, side of lower trim panel. 

UP air outlet assembly — RH. 

Nuts, lower trim panel to /P. 

Partially remove lower trim panel and disconnect 
courtesy lamp connector. 

6. Trim panel. Pull out from over floor air outlet. 


eee 


a 


PA Install or Connect 

1. Position panel over floor air outlet. 

Courtesy lamp connector. 

Position panel over side locator pin and carrier 
studs. 

4. Nuts to studs. 

5. Bolts/screws, side of panel. 


oe 


STUDS, UP 
CONNECTOR, COURTESY LAMP. 
PANEL, INSTRUMENT 

BOLT, 3.3 Nem (29 LB. IN.) 
PANEL, VP LOWER TRIM 

NUT, 12.Nem (9 LB. FT.) 


Acoso 
Figure 41 - Lower Trim Panel - Right Side 
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al Tighten 
© Bolts/screws to 3.3 Nem (29 Ib. in.). 
© Nuts to 12 Nem (9 Ib. ft.). 

6. UP air outlet. 

7. VP side trim panel and fuse box cover. 


Tighten 
© Air outlet screws to 3.3 Nem (29 Ib. in.). 
© Side trim panel screws to 3.3 Nem (29 Ib. in.). 


RADIO CONTROL 
Figure 42 


NOTICE: Read “Handling ESD Sensitive Parts” 
at the beginning of “On-Vehicle Service” in this 
section. 


cs} Remove or Disconnect 

1. Console and I/P accessory trim plates as described 
in this section. 

2, Screws from radio control to instrument panel. 

3. Pull radio control outward and disconnect electri- 
cal connectors. 


Install or Connect 
1. I/P harness connectors to radio control. 
2. Harness and connectors into opening in /P carrier. 


3. Position radio on location pins and secure with 
bolts/screws. 


By tighten 


© Bolts/screws to 1.4 Nem (12 Ib. in.). 
4. Accessory and console trim plates. 


RELAYS, I/P MOUNTED 
Figure 34 


The service procedures for the following relays 
mounted under the instrument panel (/P) are found 
under “I/P RELAYS — RH” and “/P RELAYS — LH” in 
this section. 

© Courtesy Lamps 
Cruise Control Cut Off 
Delayed Accessory Bus (DAB) 

Fog Lamps 

Fuel Pump(s) 

Horn 

Rear Defogger 

Starter Motor Interrupt 


re 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


8 INSTRUMENT PANEL, GAGES AND CONSOLE 


RADIO RECEIVER HARNESS CONNECTOR 

[2] Rapio controt 

BOLTS 

[2] INSTRUMENT PANEL HARNESS CONNECTOR 

Ls 5780-8¢ 


Figure 42 - Radio Control 


SUN LOAD SENSOR (C-68)/WINDSHIELD 
DEFROSTER NOZZLE GRILLE 


Figure 43 


Remove or Disconnect 

I. Pry up on rear edge of grille to clear tabs from up- 
per trim pad and tip forward. 

2. Electrical harness from sensor (C-68). 

3, Sensor. Twist 1/4 turn to release. 


=| Install or Connect 


T_ Sensor in grille, Twist 1/4 turn to secure. 

2. Electrical connector to sensor assembly (C-68). 

3. Front edge of grille to recess in upper trim pad. 

4, Push grille forward, tip down and insert rear tabs 
in upper trim panel. 


SWITCHES 
Power Seat Switch — LH Base Seat 
Figure 44 


fe] Remove or Disconnect 
T, Seat assembly including adjuster ~ LH. 
2. Console trim plate. 


Instrument panel accessory trim plate. 
Console side trim panel — LH. 
Bolts/screws mounting switch housing. 
Select ride control harness (if equipped). 
Power feed connector. 

Switch harness from under carpet ~ LH. 


Important 


© If switch housing is not equipped with right- 
hand 6-way power seat switch, skip to step 12. 
Seat assembly — RH. 
. Console side trim panel - RH. 
. Pull right switch harness up far enough from under 
carpet to allow 90 degree rotation of switch 
housing. 


ka Important 


© Use care not to damage solder connections on 
rear of seat switch. 
. Switch by depressing locking tabs on back of switch 
and pushing switch with harness out through 
switch housing. 


SUNLOAD TEMPERATURE SENSOR 


CONNECTOR (SUNLOAD TEMPERATURE SENSOR) 


WINDSHIELD DEFROSTER NOZZLE GRILLE 
HARNESS CONNECTOR 
[=] upper rai pao 


Figure 43 - Sun Load Sensor (C68) Windshield Defroster 
Nozzle Grille 
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| Install or Connect 

1. Switch to switch housing, 

2. Route switch harness down through carrier and 
under carpet - LH. 

3. Pull switch harness(es) down through console car- 

rier and slit in carpet far enough to ensure enough 

slack for full seat adjuster travel and to allow 

switch housing to seat on locator pins. 

Power feed connector(s). 

5. Select ride control connector (if equipped). 

6. Bolts/screws mounting housing to console. 


al Tighten 
© Bolts/screws to 3 Nem (27 Ib, in.). 
7. Console side trim panel — LH. 
8. Console side trim panel — RH (if removed). 
9. Accessory trim plate. 
10. Console trim plate. 
11. Seat and power connector — LH. 
12, Seat and power connector — RH (if removed). 


is 


Power Seat Switch — RH Base Seat 
Figure 44 


Remove or Disconnect 

1. Seat assembly including adjusters ~ RH. 

2. Seat assembly less adjusters — LH. 

3. Console trim plate. 

4. VP accessory trim plate. 

5. Console side trim panel ~ LH. 

6. Console side trim panel ~ RH. 

7. Bolts/screws mounting switch housing to console 

8. Select ride harness (if equipped). 

9. Power feed connector. 

10. Switch harness from under carpet — RH. 

11. Pull left switch harness up from under carpet far 
enough to allow 90 degree rotation of switch 
housing. 

. Depress locking tabs on back of switch and push 
switch out through housing. 

. Switch and harness assembly from console carrier. 


Install or Connect 

1. Switch to switch housing. 

2. Route right switch harness through carrier and un- 
der carpet. 

3. Pull switch harness(s) down through console carri- 

er and slit in carpet far enough to ensure enough 

slack for full seat adjuster travel and to allow 

switch housing to seat on locator pins. 

Power feed connectors. 

Select ride control (if equipped). 


oe 
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POWER SEAT SWITCH - RH 
SWITCH HOUSING 

SELECT RIDE CONTROL SWITCH 
SELECT RIDE HARNESS 

POWER SEAT SWITCH - LH 
CONSOLE 


‘Ms 9807-1012 
Figure 44 - Base Seat Switch Options 


6. Bolts/screws mounting housing to console. 


Tighten 
© Bolts/screws to 3 Nem (27 Ib. in.). 
7. Console side trim panel - LH. 
8. Console side trim panel — RH. 
9. VP accessory trim plate. 
10. Console trim plate. 
11, Seat assembly and power connector — RH. 
12, Seat and power connector — LH. 


Seat Switch - Sport Seat 
Figure 19 


| Important 


© Seat electrical connectors can be mismated. Ensure 
switch harness and adjuster harness connectors 
are connected to the sport seat jumper harness and 
not to each other. 


Remove or Disconnect 


1. Floor console compartment lid. 
2. Shift knob. 

3. Console trim plate. 

4, 

5 


Center air outlet. 
VP accessory trim plate. 
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6. Driver's seat, including adjusters. 
7. Left VP lower trim panel. 

8. Left console side trim panel. 

9. Switch pack housing mounting bolts. 

10. Select ride control electrical connector, if equipped. 


11. Power seat switch and seat inflator switch electri- 
cal connectors. 

12. Lift switch housing and rotate to access bottom of 
switches. 

13. Unscrew switch harness retainer, 


14. Depress retainer tabs and push switch up through 
housing. 


Install or Connect 
1. Snap switch into housing. 
2, Screw retaining harness to housing, 
3. Route wiring. 
4, Electrical connector. 
5. Select ride connector, if equipped. 
6. Bolts securing switch pack housing. 
7. Console side trim panel. 
8. LP lower trim panel. 
9. Seat. 
10. UP accessory trim plate. 
11. Center air outlet. 
12, Console trim plate. 
13, Shift knob. 
14, Floor console compartment lid. 


Rear Compartment Release Switch 


Important 

® The console mounted switch will work only if the 
automatic transmission is in “P” (PARK) or “N” 
(NEUTRAL) or the manual transmission vehicle 
has the parking brake set. 

© The compartment can be opened manually. See: 
— Coupe SECTION 10-8. 
~ Convertible SECTION 10-9B. 


Remove or Disconnect 

Carefully pry switch from console. 

© Protect console from being marred with a shop 
towel. 

2. Blectrical connections. 


PA Install or Connect 
1, Electrical connections. 
2. Align switch with slot and snap into console. 


Select Ride Control Switch - Base Seat 


Figure 44 


& Remove or Disconnect 

1. Console trim plate. 

2, Bolts/screws mounting switch housing to console. 

3. Harness connector. 

© If switch housing has only select ride control 
switch, skip to step 11. 

VP accessory trim plate. 

Seat assembly — LH. 

Console side trim panel - LH. 

Power feed connector to seat switch(es). 

If switch housing does not have right power 
seat switch, skip to step 10, 

Seat assembly — RH. 

9. Console side trim panel ~ RH. 


10. Pull power seat switch harness(es) up enough from 
under carpet to allow 90 degree rotation of switch 
housing. 


Important 


© _ Use care not to damage soldered connections on 
back of seat switch(es). 
11. Depress tabs on back of switch and push switch out 
through housing. 


aos 


» 


Fa Install or Connect 
1. Switch to switch housing 
2. Harness connector. 

8. Housing to console. 


© If switch housing has only select ride control 
switch, perform steps 6 and 10. 


© If switch housing has one or both power seat 
switches, continue with step 4. 

4, Pull power seat harness(es) down through console 
carrier and slit in carpet far enough to ensure 
enough slack for full seat adjuster travel and to al- 
low switch housing to seat locator pins. 

5. Power feed connector to switch(es). 

6. Bolts/serews mounting housing to console. 


al Tighten 


‘© Bolts/screws to 3 Nem (27 Ib. in.). 
7. Console side trim panel ~ LH. 

8. Console side trim panel - RH (if removed). 
9. VP accessory trim plate. 

10. Console trim plate. 

11. Seat-LH. 
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12. Seat — RH (if removed). For pressure relief valve, refer to SECTION 10-8. 
Select Ride Control Switch - Sport Seat Air Distributor Duct 
Figure 19 Figure 45 
Remove or Disconnect CAUTION: See “Caution” on page 8C-1 of 
Floor console stowage compartment lid. this section. 


Shift knob and console trim plate. 

Bolts, switch pack housing. 

Electrical connector from select ride switch. 

Reposition housing. 

Switch. 

© Depress tabs on back of switch and push out 
through housing. 


1. Disable the SIR system. Refer to “Disabling the 
SIR System” in this section. 

2. Instrument panel as described in this section. 
Bolts, air distribution duct. 
Air distribution duct. 


ds, 
2, 
3. 
4. 
5. 
6. 


Install or Connect x3] Install or Connect 
I, Snap switch into housing. 1. Air distribution duct on locators. 
2. Bolts, switch pack housing. 2. Bolts. 
3, Electrical connector. 
4, Console trim plate and shift knob. Tighten 
5, Stowage compartment lid. © Bolts to 3.3 Nem (29 Ib. in). 
3. Instrument panel as described in this section. 

VENTILATION SYSTEM 4. Enable the SIR system. Refer to “Enabling the SIR 

For external air intake, refer to SECTION 10-5. System” in this section. 


[71 Ain oistrisutor ouct 


(unr 


S] INSTRUMENT PANEL 


a) sour 


Ls 5915-8 


Figure 45 - Air Distributor Duct 
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Center Air Outlet Assembly 


Figure 46 


Remove or Disconnect 
T, Screws mounting outlet assembly to /P. 
2. Center air outlet assembly. 


Install or Connect 
© Center air outlet assembly to I/P carrier with 
mounting screws. 


al Tighten 


© Screws to 1.6 Nem (14 Ib. in.). 


Outer Air Outlet - LH 


| Remove or Disconnect 
1. Screws through grille of outlet to IP. 
2. Pull outlet straight out of /P panel. 


B4 Install or Connect 
1. Align air outlet to upper trim pad opening. 
2. Screws to IP. 


al Tighten 


@ Screws to 1.6 Nem (14 Ib. in.). 


Outer Air Outlet - RH 


Figure 47 


Remove or Disconnect 

Center cover of outlet by prying up along lower 
edge. 

2, Screws. 

3. Air outlet. 


install or Connect 
Air outlet. 
Screws. 


Tighten 
© Screws to 3.3 Nem (29 Ib. in.) 
3. Cover. 


Side Window Defogger Outlet Duct - RH 
Figure 48 


Remove or Disconnect 


Perform steps necessary to remove upper trim pad 
as described in this section. 


PANEL, INSTRUMENT 
OUTLET ASSEMBLY, CENTER AIR 
SCREW, 1.5 Nem (14 LB. IN.) 
PLATE, ACCESSORY TRIM 


Figure 46 - Center Air Outlet Assembly 


2. Screws mounting outlet duct to instrument panel. 
3. Outlet duct flex tube from cross car duct. 


bd Install or Connect 


I, Outlet duct and flex tube. 
2. Screw securing outlet duct assembly to instrument 
panel. 


Al Tighten 
¢ Mounting screw to 3.3 Nem (29 Ib. in.). 
3, Upper trim pad as described in this section. 


Side Window Defogger Outlet - LH 
Figures 49 and 50 


Remove or Disconnect 

I, Headlamp switch trim plate as described in this 
section. 

2. Upper trim pad as described in this section. 
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3. Screw mounting defogger outlet assembly to outlet 
duct and instrument panel. 


bd Install or Connect 

1. Defogger outlet to outlet duct and instrument 
panel. 

2. Upper trim pad as described in this section. 

3, Headlamp switch trim plate as described in this 
section. 


Windshield Defroster Grille 
Refer to “Sun Load Sensor (C-68)/Windshield 
Defroster Nozzle Grille” in this section. 


WIRING 

For console wiring, refer to “Console Wiring” and 
Figures 18 and 19 in this section. 

For I/P wiring, refer to “Instrument Panel Wiring 
Harness” and Figures 35 through 37 in this section, 


DUCT, SIDE WINDOW DEFOGGER CENTER 
(CROSS CAR DUCT) 


BRACKET, KNEE BOLSTER OUTER 
DUCT, SIDE WINDOW DEFOGGER OUTER 

BOLT 3.3 Nem (29 LB. IN.) 

PANEL, INSTRUMENT eiteataa Sad 


Figure 48 - Side Window Defogger Outlet Duct - Right 


PANEL, INSTRUMENT (UP) 
‘SENSOR, INSIDE AIR TEMPERATURE 
U-NUT 

OUTLET, VP OUTER AIR 

COVER, AIR OUTLET 

‘SCREW 3.3 Nem (29 LB. IN.) 


T] sive winoow vero ourteT-t§ 
(] uur 

INSTRUMENT PANEL 
HEADLAMP swiTcH 
SIDEWINDOW DEFOG DUCT-LH 15 7880-8¢ 


RC1021-80-¥-RP 
ight Outer Air Outlet 


Figure a7 Figure 49 - Side Window Defogger Outlet - Left 
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ee eee 


~ 


7] AiR oisTRIBUTOR DUCT 
[] Pust.on retainer 

[Z1 stoewmoow veros ourter puct- LH 

TZ wsurator os son2.8c 


Figure 50 ~ Side Window Defogger Outlet Duct - Left 


SPECIFICATIONS 


REPLACEMENT BULBS 
Figures 51 and 52 


The charts list the bulb I.D. numbers and the number used in various areas of the instrument panel and 
console. Refer to Figures 51 and 52 for bulb locations in the cluster and DIC. 


Cluster Area 


LCD Iumination . 
Tach Illumination . 


Left Turn Signal Indic 161-1 
High Beam Indicator .. 161-1 
Right Turn Signal Indica 161-1 
Check Gages Warning Lamp 161-1 
Fasten Seat Belt Warning Lamp . 161-1 
Brake Parking Warning Lamp .. 161-1 
Door Ajar Warning Lamp... 161-1 
Brakes, Pressure-Level Warning Lamp ... 161-1 
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BRAKE PRESSURE/LEVEL 


PARK 


FASTEN SEATBELT 


CHECK GAGES 


GAGE ILLUMINATION 


RIGHT TURN SIGNAL 
HIGH BEAM INDICATOR 


LEFT TURN SIGNAL, 


TACH ILLUMINATION 


(LOWER) 


‘TACH ILLUMINATION 


(UPPER) 


LCD ILLUMINATION 


NUT USED 


LCD ILLUMINATION 


ONE To FOUR TT 


GAGE ILLUMINATION 


DOOR AJAR 


GAGE ILLUMINATION 


CHANGE OIL 


GAGE ILLUMINATION 


SECURITY 


luster Lamp Locations ~ Rear View 


RC1023-90.¥-8P 


LOW/FLAT TIRE 
SERVICE LTPWS 

CAT TEMP (JAPAN ONLY} 
HAZARD (EXPORT ONLY) 
ASR OFF 

SERVICE ASR 


Figure 52 - Driver Information Center (DIC) Lamp Locations - Rear Vi 


PASSIVE KEYLESS ENTRY 
BATTERY 

SERVICE ENGINE SOON 
SERVICE ABS 

Low olL. 


‘SERVICE RIDE CONTROL 
ABS ACTIVE 

AIR BAG 

LOW COOLANT 

ASR ACTIVE 
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Cross Reference 


Trade Number GM Part Number 
37 9436789 
74 250 86 809 
161 250 85 954 
194 94 21 330 
561 94 33 040 
564 94 33 102 
Stanley Number GM Part Number 
BQ 235-30605B 125 06368 
BQ 235-30613B 101 48011 
BQ 245-32531B 101 59597 
BQ 245-32705B 101 59559 
BQ 245-32708B 125 06723 
BQ 254-32546A, 101 48002 
BQ 445-32704A 121 59560 
BQ 454-00052A 101 59561 


Driver Information Center 


Service LTPWS ... 
Low/Flat Tire .. 
Low Oil Level 
Low Coolant 

Air Bag 
Service Ride Control « 
Battery . 

Service Engine ‘Soon 
Service AB} 
ABS Active . 
ASR Active . 
Service ASR . 
ASR “OFF”... es 


Instrument Panel and Console 


Floor Courtesy Lamp 


GM# 10159561* 
GM# 10159561* 
GM# 12506368* 
GM# 12506723* 
GM# 10148002* 
GM# 10148011* 
GMi# 12159560* 
GM# 10159597* 
GM# 10159559* 


ASR... 
Headlamps 
Fog Lamp 
Mirror Switeh (Outside). 
Power Seat Control 
Power Window .. 
Select Ride Control 
DIC Switch Pad 80 AMP BRN 
DIC Switch Pad 40 AMP GRY 


*Or Equivalent 
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FASTENER TIGHTENING 


Accelerometer Lateral .... .3 Nem (29 Ib. in.) 
Accessory Trim Plate Lower 3 Nem (29 Ib. in.) 
Accessory Trim Plate Upper 6 Nem (14 Ib. in.) 
CCM Mounting Nuts Z .0 Nem (53 Ib. in.) 
Cluster .8 Nem (16 lb. in.) 
Cluster Bezel .- .3 Nem (29 Ib. in.) 
Console 

‘To LP. - 10 Nem (89 Ib. in.) 

To Tunnel |. 1.4 Nem (12 Ib. in.) 
Console Door - : ‘ vesees 14 Nem (12 Ib. in.) 
Console Side Trim Panels | 

ToUP. sasidanaes cette eeeeeeeeeeeseeeess L6 Nom (14 Ib. in.) 

To Console . 1.) 16 Nem (14 Ib. in.) 

ToTannel 222222 2.2 8.3 Nem (29 Ib. in.) 
Console Switch Housing . | 3.0 Nem (27 Ib. in.) 

‘To Console °6 Nem (14 Ib. in.) 
Console Trim Plate 

‘To “U" Nuts... .3 Nem (29 Ib. in.) 
Defogger Outlets -3 Nem (29 Ib. in.) 
DLC Mounting Screw... 4. Nem (12 Ib. in.) 
Driver Information Center | 4 Nem (12 Ib. in.) 
Headlamp Switch . .- 4.Nem (12 Ib. in.) 

Switch ‘Trim Plate .3 Nem (29 Ib .in) 


HVAC Control Head ....... 
Inside Air Temp Sensor . 
Knee Bolster - LH 


- 1.4Nem (12 Ib. in.) 
- 16 Nem (14 Ib. in.) 


Inner Bolts ...... 10 Nem (89 Ib. i in in.) 

Outer Bolts ..... 23 Nem (17 Ib. ft.) 
Knee Bolster — RH 

Soper Bolte, 2.00 osaces terest s . 10 Nem (89 Ib. in.) 

Outer Bolts .... S pkee eae i .. 23 Nem (17 Ib. ft.) 


Knee Bolster Inner Bracket ~ LH 
* . 10 Nem (89 lb. in.) 
- 12 Nem (9 Ib. ft.) 


» 10 Nem (89 lb. in.) 
.. 23 Nem (17 Ib. ft.) 


23 Nem (17 Ib. ft.) 


+ 10 Nem (89 Jb. in.) 
« 10 Nem (89 Ib. in.) 
3.3 Nem (29 Ib. in.) 
. 3.3 Nem (29 Ib. in.) 
. 12 Nem (9 Ib. ft.) 
- 3.3 Nem (29 Ib. in.) 


‘CM . 4 
Knee Bolster Inner Bracket ~ RH 
Bolts . 
Nuts 
Knee Bolster Outer Bracket - LH 


jolts 
Knee Bolster Outer Bracket - RH 
Bolts to Dash Panel . 
Bolts to “A” Pillar . 
Bolts to /P . 4 
Bolts to Multiuse Bracket ....... 
Nuts to Air Bag Bracket ........ 
Lower Trim Panel —LH .........- 
Lower Trim Panel RH 


Bolts . . 3.3 Nem (29 lb. in.) 
Nuts . : 12 Nem (9 Ib. ie 
Radio Control 1.4 .Nem (12 Ib. in’) 
Side Window Defoggers 3.3 Nem (29 Ib. in.) 
Upper Trim Pad 
ipper Bolts ... . 3.3 Nem (29 Ib. in.) 
Lower Bolts +++. 4.Nem (35 lb, in.) 
Side Bolt... . 3.3 Nem (29 Ib. in.) 
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SECTION 8D 
CENTRAL CONTROL MODULE 


CAUTION: This vehicle is equipped with Supplemental inflatable Restraint (SIR). Refer to 
CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9J before performing service on or around SIR 
components or wiring. Failure to follow CAUTIONS could result in possible air bag 


deployment, personal injury, or otherwise unneeded SIR system repairs. 
CONTENTS 
General Description «s+... 8D-2 DTC 16-Ignition3Fuse Circuit. ........ 80-24 
System Functions e++eeeee 8D-2  DTC21-HornRelay Coil Circuit .....++. 8D-26 


8D-2 DTC 22-Rear Defogger Relay Coil Circuit. 8D-28 
8D-3 DTC 24-Courtesy Lamp Relay Coil Circuit. 8D-30 
8D-3  DTC25-Courtesy Lamp Relay Coil Circuit. 8D-32 
80-3 DTC26-LCDBlanking Control Circuit .... 80-34 
8D-3 _DTC27-LCDBlanking Control Circuit... 8D-36 


Wake-Up/Asleep States 
Power Requirements .... 
Abbreviations/Definitions .... 
Oil Level Monitoring ....+ 

CCM Monitoring Technique. 


Verification of OilLevel ..-.--+.- 8D-3 | DTC31-LCDDataCircuit ....- 80-38 
Resetting “Change Oil" Indicator. . 8D-3 DTC 32- LCD Data Circuit . 8D-40 
CCM Interface with Passive DTC 33 - Data Clock Circuit ...- 8D-43 
Keyless Entry(PKE) .. 8D-3 DTC 34-DataClock Circuit .... 8D-44 
Diagnosis ....---- 8D-4 DTC 35-DataStrobe Circuit ... 8D-46 
DiagnosticMode .. -+++ 8D-4 DTC36-DataStrobe Circuit... 80-48 
Manual Mode .... 8D-4 DTC 37-MClock Circuit «2.6. 8D-50 
Diagnostic System Functions 8D-6 DTC 38-MClock Circuit ...+- 8D-52 
Display CCM DTCs DTC 41 - PCM/ECM Serial Data Circuit 8D-54 


(Diagnostic Mode 1.1) +++ 8D-6 DTC51-PASS-Key® DetectionCircuit ...- 80-56 


CCMDTCList ......eeeee 8D-6  DTC52-PASS-Key® Detection Circuit .... 80-58 
Display CCM Data DTC 53- PASS-Key® Detection Circuit. 8D-60 
(Diagnostic Mode 1.2) ...+.+-- 80-6 DTC54-FEDS Fuel EnableCircuit ....... 8D-62 
Display CCM Inputs Status DTC 61 - PASS-Key® #1 Programming 
(Diagnostic Mode 1.3) 80-7 Circuit see cece eee eee eee eee 80-64 
Cycle CCM Outputs DTC 62 - PASS-Key® #2 Programming 
(DiagnosticMode 1.4) ...-..+. 8D-9 Circuit see e eee ee ee cence eee e 80-66 
Clear CCM DTCs DTC 63 - PASS-Key® #2 Programming 
(Diagnostic Mode 1.7) ......++ 8D-9 Circuit see eee ee eee eee 80-68 
Display PCM/ECM, ABS/ASR or SIR DTCs DTC71-LCD Dimming Output Circuit. 80-70 
(Diagnostic Modes 4.1,9.10rA.1) . 8D-9  DTC72-LCD Dimming Output Circuit . 8D-72 
Clear PCM/ECM, ABS/ASR or SIR DTCs DTC 73-LED Dimming Output Circuit .... 8D-74 
(Diagnostic Modes 4.7,9.70rA.7) . 8D-9 DTC 74-LED Dimming Output Circuit. 80-76 
History TCS seeeeeeceeee 8D-10 DTC81- Invalid Vehicle Configuration 
Intermittents and Poor Connections . 8D-10 Detection .......- 80-78 
CCM Wiring Diagram (10f6) ...--. 8D-11 On-VehicleService ... 80-80 
CCM Gray Connector End View ao 80-17 CCMReplacement . 8D-80 
CCM Green Connector End View... 80-18 CCM Programming/ 
System Diagnostic Check ......66 8D-19 EEPROM Download .......... 8D-80 
DTC 13 - Driver Information Switches Component Locations/ 
Greuity “seas ae 2 8D-20 Removal Procedures .. 80-80 
DTC 14 - Driver information Switches Special Tools see eeeeeeee 80-81 
Greuit -2 2 ce evade neces dle eee 8D-22 
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GENERAL DESCRIPTION 
SYSTEM FUNCTIONS 


The Central Control Module (CCM) performs the 
following functions: 

Ambient Light Signal Processing 

Chime (Belts/Lights/Key Warning/Turn Signal 
Minder) Control 

Courtesy Lamp Control 

Delayed Accessory Bus (DAB) Control 
Power Windows 
Audio System 

Dimming Control 
Instrument Cluster LCD Backlighting 
Instrument Cluster Gages Backlighting 
LCD Backlighting (Radio, C68 HVAC) 
LED Indicator Dimming 
High-Beam Indicator Dimming 

Driver Information Center (DIC) Switches 
‘Trip Odometer Reset 
Average Fuel Economy Reset 
Display Instant/Average Fuel Economy 
Display Fuel Range 
Display Normal/Trip Odometer 
Display Digital Coolant Temperature 
Display Digital Oil Temperature 
Display Digital Voltage 
English/Metrie Mode Selection 
On-Board Diagnostics Control 
Engine Oil Life Monitor Reset 
Passive Keyless Entry (PKE) 

Programming Mode 

Fuel Level Detection/Processing 

Instrument Panel LCD Digit Display 
Fuel Level 
Vehicle Speed 
‘Trip Odometer 
Normal Odometer 
Fuel Range 
Instant Fuel Economy 
‘Average Fuel Economy 
Digital Coolant Temperature 
Digital Oil Temperature 
Digital Voltage 
Digital Automatic Transmission 

Fluid Temperature 
Diagnostic Information Display 

PASS-Key® (Personal Automotive Security 

System) 

Passive Keyless Entry (PKE) System Interaction 
Programming Command sent to PKE Module 
UTD Status sent to PKE Module 
Arm UTD Signal Received from PKE Module 
Sounds Horn to Verify U'TD Arming from PKE 


Rear Defog Control 
Odometer Processing 
Oil Level Monitoring 
Status Warnings ("Check Gauges” Indicator) 
Engine Coolant Overtemperature 
Engine Oil Overtemperature 
Puel Level Low 
System Component Malfunction Detection 
System Diagnostics Processor/Controller 
‘Trip Computer Processing For: 
Instantaneous Fuel Economy 
Average Fuel Economy 
Fuel Range 
Trip Odometer 
UART Serial Communications Master 
Universal Theft Deterrent (UTD) Control 
Vehicle Speed Detection/Processing 


WAKE-UP/ASLEEP STATES 


“Wake-Ups” are signals that will turn the CCM 
“ON” and cause it to begin active control and/or 
monitoring. The CCM is “Asleep” when it has stopped 
control or monitoring and has become idle again. The 
Wake-Ups are as follows: 

© Valid PKE Transmitter Comes in Range 
Key in Door Lock Switch; L & R 
Door Ajar Switch; L & R. 

Power Door Lock/Unlock Switch; L & R 

Hatch Ajar Switch 

Key in Ignition Switch 
Ignition “ON” (IGN 3) 
Park or Head Lamps “O. 

After the CCM is awake and the wake-up input is 
removed (i.e., a door is opened, then closed) the CCM 
will "go to sleep” again in 5-15 seconds. An exception 
to this is if the CCM sees engine RPM while it is awake 
(as it would under normal operating conditions). In 
this instance, the CCM will stay awake for 
approximately 30 seconds, after the ignition is turned 
“OFF” and all wake-ups are removed, including 
removing the ignition key. If the ignition key is in the 
ignition switch, but the switch is not in the “START” 
or “RUN” position, the CCM will stay awake for 30 
minutes. 

If the CCM sees a door ajar wake-up, and that 
wake-up remains active (ie., the door remains open) 
for 15 minutes, the CCM will turn courtesy lamps 
“OFF” if they were “ON.” This is done to prevent 
battery drain if a door is inadvertently left open for an 
extended period of time. If the CCM sees the hatch 
ajar wake-up, and the hatch remains open, but all 
other wake-ups are removed, after 10 minutes the 
CCM will go to sleep. However, the cargo area lamps 
will stay "ON" until the hatch is closed. 
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POWER REQUIREMENTS. 


Operating current at the CCMs battery terminals 
should not exceed 1.0 amp while the CCM is awake; 
200 milliamps is an approximately “normal” value. 
This may be higher if Delayed Accessory Bus (DAB) is 
active. The DAB system allows operation of the audio 
system and/or power windows until a door is opened or 
15 minutes passes. When the CCM is asleep, the 
current should not exceed 15 milliamps. Operating 
current drawn by the IGN 1 and IGN 3 terminals of 
the CCM should not exceed 100 milliamps each. See 
SECTION 6D1 for more details on CCM current drain 
in various awake and asleep conditions. 

For most CCM functions, the CCM will operate 
properly with a system voltage of 9-16 volts. 


ABBREVIATIONS/DEFINITIONS 


Several abbreviations are commonly used 
throughout this section. They are presented here for 
easy reference. 


ABS - Antilock Brake System 
ASR .........+ Acceleration Slip Regulation 
CKT seeeeeeeees Circuit 
DAB «Delayed Accessory Bus 
DERM .. Diagnostic and Energy Reserve Module 
DIC +++ Driver Information Center 
DLC ff ++ Data Link Connector 
DTC i 
DVM 
EBTCM . + Electronic Brake and Traction 
Control Module 
ECM ..eceeeee Engine Control Module 


EEPROM .....6 +s Electrically Erasable 
Programmable Read-Only Memory 


FEDS . +eeee Fuel Enable Data Stream 
HVAC . a Heating, Ventilation and 
‘Air Conditioning 
LCD ... sees Liquid Crystal Display 
LED ... seeeeeee Light Emitting Diode 
PASS .. +++e+ Personalized Automotive 
Security System 
PCM .....++.+++ Powertrain Control Module 
PKE .....-+2e+e++ Passive Keyless Entry 
PWM ......-.++++  Pulse-Width Modulated 
SIR ....... Supplemental Inflatable Restraint 
UART ...... Universal Asynchronous Receive 
and Transmit 
UTD ....22+.2+4 Universal Theft Deterrent 
OIL LEVEL MONITORING 


CCM Monitoring Technique 


The CCM monitors the engine oil level using a 
normally-closed grounding switch. The switch opens 


when the oil level is low. The procedure the CCM uses 
to determine a “Low Oil” condition considers many 
different variables and sequences of events, and is the 
same for both LT1 and LTS engines. 
To turn “ON” the “Low Oil” indicator, the 
following parameters must be met: 
© Gil temperature during the previous ignition 
cycle must have been at least 90.6°C (195°F). 
© Oil temperature must have dropped at least 
40.6°C (105°F) since the engine was last 
running. 
© The oil level sensor must be open, indicating 
low oil, when the ignition switeh is turned 
“ON.” 


Verification of Oil Level 


If the “Low Oil” indicator comes “ON,” verification 
of the oil level with the oil level indicator (“dipstick”) 
requires a 10 minute wait with the engine “OFF” for 
the LT1 engine, and a 2 hour wait with the engine 
“OFF” for the LT5 engine. This waiting time is 
required for the oil to drain back into the oil pan from 
the various areas of the engine, and is especially 
important with the LTS engine. 


RESETTING “CHANGE OIL” INDICATOR 


‘The “Change Oil” indicator is reset by using a 
sequence of Driver Information Center (DIC) 
keypresses as follows: 

1, Turn ignition “ON,” but do not start engine. 

(DLC terminal "12” should NOT be grounded.) 

2. Press the "ENG/MET” button and release, 
then, within 5 seconds, press it again. 

3. Within 5 seconds of Step 2, press and hold the 
“GAUGES” button. While the button is held, 
the "Change Oil” indicator will flash 

4. Continue holding the “GAUGES” button until 
the "Change Oil” indicator stops flashing and 
goes out, indicating successful completion of 
the reset cycle. This should take about 10 
seconds. If it does not sucessfully reset, turn 
ignition “OFF” and repeat the procedure from 
Step 1. 


CCM Interface with Passive Keyless Entry 
(PKE) 


The Passive Keyless Entry (PKE) module 
interacts with the CCM in the following ways: 
© PKE sends "Arm UTD” and “Disarm UTD” 
signals to the CCM. 
© Upon receiving a “Disarm UTD” signal from 
PKE, the CCM turns courtesy lamps “ON.” 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


8D-4 CENTRAL CONTROL MODULE 


@ Upon receiving an “Arm UTD” signal from 
PKE, the CCM turns courtesy lamps “OFF,” 
and momentarily sounds the horn to indicate 
security system arming 

The CCM interacts with PKE in the following 

ways: 

® CCM provides UTD status information to 
PKE. 

© CCM provides key-in-ignition switch status to 
PKE. 

© CCM sends a programming request signal to 
PKE when the appropriate DIC button- 
pressing sequence has been completed. 

For additional information on CCM and PKE 

interaction, refer to SECTION 9K. 


DIAGNOSIS 


The Central Control Module (CCM) uses the 
speedometer, odometer, and the trip monitor located 
‘on the instrument cluster to display information while 
in the diagnostic mode. 

‘The speedometer is used to display Diagnostic 
Trouble Codes (DTCs) (CCM, ABS/ASR, SIR and 
PCM/ECM), the odometer displays data, and the trip 
monitor indicates the system being tested and the test 
which is being performed. Refer to Figure 1. The 
buttons on the Driver Information Center (DIC) are 
used to send instructions to the CCM when in the 
diagnostic mode. Refer to Figure 4. 

Unlike other vehicle electronic systems, such as 
PCM, SIR, ete., there is no specific “CCM” lamp to 
indicate a malfunction. A DTC-setting malfunction in 
any of the CCM-monitored systems is indicated by 
“SYS” (SYSTEM ERROR) flashing in the instrument 
cluster trip monitor. If a malfunction does not recur 
within 100 ignition cycles the CCM will automatically 
clear the DTC. 

The “SYS” indicator will flash 3 times every 15 
seconds while a current-DTC malfunction is present. 
An exception to the “SYS” malfunction indicator is 
that PASS-Key® malfunctions (DTCs 51-53) will be 
indicated by the “SECURITY” lamp being illuminated 
without the “SYS” indicator flashing. If there is a 
Fuel Enable Data Stream (FEDS) malfunction (DTC 
54), the "SECURITY” indicator and “SYS” indicator 
will flash together, to illustrate that the problem 
condition affects vehicle security. Refer to SECTIONS 
9D and 9K for more information on the CCM and 
security system interaction. 


DIAGNOSTIC MODE 


To enter the diagnostic mode, ground terminal 
"12” of the Data Link Connector (DLC) (Figure 3) and 
turn the ignition switeh to the “ON” position 


Important 

© Ifthe AVC fuse is blown, the CCM will not receive 
IGN 3 power and will not enter diagnostic mode. 
This condition should also be indicated by a DTC 
16 being set. 


After turning the ignition “ON,” the CCM will 
display any DTCs and the module for which they apply 
in an automatic DTC display sequence. The CCM is 
module 1, the PCM/ECM is module 4, the ABS/ASR. 
EBTCM is module 9 and the DERM is module A. 
During the automatic display sequence, each DTC is 
displayed for three seconds, followed by a one second 
pause before the next DTC is displayed. There is a 
three second pause between the DTC display sequence 
for each module. The end of the DTC list for each 
module is indicated by “---” being displayed in the 
speedometer. If there is a communications problem 
between the PCM/ECM, EBTCM or DERM and the 
CCM, the speedometer will display “Err” when the 
CCM is trying to communicate with the modules 

‘The particular module being interrogated is 
indicated on the trip monitor, and the DTCs are 
displayed on the speedometer. Refer to Figure 2. The 
speedometer also indicates if the DTC is a current DTC 
(malfunction present now) or history DTC 
(malfunetion has occurred, but is not present now) 
with a "C” or an"H”, respectively. All PCM/ECM and 
EBTCM DTCs will be displayed by the CCM as history 
DTCs, whether they are current or history. Refer to 
“History DTCs” in this section for more information. 

When all DTCs have been displayed for all 
modules, the trip monitor will display 1.0 and the 
speedometer will be blank; this indicates the CCM is 
in the manual mode, waiting for input from the 
technician. At any time during the automatic DTC 
display sequence, the manual mode may be entered by 
pressing any button on the DIC. 


MANUAL MODE 


‘The manual mode can be entered as described 
or will automatically be entered after the 
ic DTC display sequence is complete. 

When manual mode is entered, the speedometer 
will be blank, and the trip monitor will display “1.0”, 
indicating that module 1 (the CCM) is ready for 
farther instructions, ‘The buttons on the DIC are used 
to control other systems and options as illustrated in 
Figure 4. 

The indicator ".-." will be displayed on the 
speedometer if the end or the beginning of a list of 
malfunction DTCs is reached (using the “Next Value” 
or “Previous Value” button). ‘The “---” will also display 
if no DTCs are present for the module being checked. 
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MODULE NUMBER 
‘TEST NUMBER 


@] DATAMNPUT/OUTPUT ID NUMBER* 
5S] DATA VALUE/INPUT STATUS/OUTPUT STATUS* 


DIAGNOSTIC TROUBLE CODE” * IF APPLICABLE FOR THE PARTICULAR TEST 
Figure 1- CCM Diagnostic Mode 


MODULE NUMBER 


2] DIAGNOSTIC TROUBLE CODE 


Figure 2- CCM Automatic Display Mode 
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DIAGNOSTIC SYSTEM FUNCTIONS 


In addition to displaying DTCs, the CCM is 
capable of displaying the state of its inputs and the 
data values it is using to make decisions. It is also 
capable of cycling many of its systems "ON” and 
“OFF.” These diagnostic features are selected by 
using the DIC buttons. The functions available are 
shown on the trip monitor display as follows: 


Display On 
Trip Monitor Function 

1.0 Waiting for Instructions, CCM 

li Display CCM DTCs 

12 Display CCM Data 

13 Display CCM Inputs Status 

14 Cycle CCM Outputs 

7 Clear CCM DTCs. 

4.0 Waiting for Instructions; PCM/ECM 

41 Display PCM/ECM DTCs 

47 Clear PCM/ECM DTCs 

9.0 Waiting for Instructions; ABS/ASR 

91 Display ABS/ASR DTCs 

97 Clear ABS/ASR DTCs 

AO Waiting for Instructions; DERM 

AL Display DERM DTCs 

AT Clear DERM DTCs 


It is beneficial to become familiar with the 
features, operation, and capabilities of the CCMs 
diagnostics. These self-diagnostic features are 
referenced often in the CCM DTC charts, and also can 
be a great help in quick and correct diagnosis of non- 
DTC-setting problems. 


Display CCM DTCs 
(Diagnostic Mode 1.1) 


To display CCM DTCs, select the Display DTCs 
mode by pressing the “TRIP/ODO” button until “1.1” 
appears in the trip monitor area of the cluster. Then, 
press the "ENG/MET” button to display the first DTC. 
Continue pressing the “ENG/MET” button to display 
additional CCM DTCs, until the End-Of-Information 
indicator (“---") is displayed in the speedometer. A 
“C12” indicates no stored DTCs for the CCM. 

If it is necessary to go backward in the list, use the 
"FUEL INFO” button. The top of the DTC list will be 
indicated by the "---” display in the speedometer. 


CCM DTC List 


DTC Definition 

12 On-Board Diagnostics Operational; No DTCs 

13. DIC Switches Open or Shorted to B+ 

14 DIC Switches Shorted To Ground 

16 Ignition 3 Fuse Circuit Open 

21 Horn Relay Coil Shorted To B+ or CCM 
Internal Open 

22 Rear Defogger Relay Coil Shorted To B+ or 
CCM Internal Open 


24 — Courtesy Lamp Relay Coil Shorted To B+ or 
CCM Internal Open 
25 Courtesy Lamp Relay Coil Circuit Open or 


Shorted To Ground 

26 LCD Blanking Control Circuit Shorted To B+ 
or CCM Internal Open 

27 LCD Blanking Control Circuit Open or Shorted 
To Ground 


31 LCD Data Circuit Shorted to B+ or CCM 
Internal Open 

32 LCD Data Circuit Open or Shorted to Ground 

33 Data Clock Circuit Shorted to B+ or CCM 
Internal Open 

34 Data Clock Circuit Open or Shorted to Ground 

35 Data Strobe Circuit Shorted to B+ or CCM 
Internal Open 

36 Data Strobe Circuit Open or Shorted to Ground 

37 M Clock Circuit Shorted to B+ or CCM Internal 
Open 

38 MClock Circuit Open or Shorted to Ground 

41 Loss of PCM/ECM Serial Data Communications 

51 PASS-Key® - Invalid Key Detection 

52 PASS-Key®- Key Detection Circuit Shorted 

53 PASS-Key® - Key Detection Circuit Open or 
Shorted to B+ 

54 FEDS - Fuel Enable Failure 

61 PASS-Key® - Key #1 Programming Resistance 


Out of Range 

62 PASS-Key® - Key #2 Programming Resistance 
High 

63 PASS-Key® - Key #2 Programming Resistance 
Low 


71 LCD Dimming Output Circuit Shorted to B+ or 
CCM Internal Open 

72 LCD Dimming Output Circuit Open or Shorted 
to Ground 

73 LED Display Dimming Output Circuit Shorted 
to B+ or CCM Internal Open 

74 LED Display Dimming Output Circuit Open or 
Shorted to Ground 

81 Invalid Vehicle Configuration Detected 


Display CCM Data 
(Diagnostic Mode 1.2) 


‘The CCM can display the data it is using to make 
its control decisions. This data can be helpful in 
determining if a system is operating properly and/or 
sending correct data to the CCM. 

Select the display data function by repeatedly 
pressing the "TRIP/ODO” button until “1.2” is shown 
in the trip monitor area of the cluster. Then, press the 
“ENG/MET” button until the identifying number for 
the data value to be displayed is shown in the first two 
digits of the odometer. If it is necessary to go 
backward in the list, use the "FUEL INFO” button. 
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Figure 3- DLC Connector 


The data value is displayed as the last three digits 
of the odometer when in the data display mode. The 
data units displayed differ from item to item, and are 
listed below with the description of the data ID 
number and the system data. Letters in parentheses 
before an item’s description indicate that there is a 
special note about that item. The notes are shown 
below the list. 

‘An example of the use of the data display function, 
using a theoretical courtesy lamp system malfunction 
as an example, might involve the ambient light sensor. 
‘The courtesy lamp system does not operate if there is a 
substantial amount of ambient light (i.e. it is not dark 
outside). If there were a malfunction with the ambient 
light sensor circuit in which the CCM was always 
interpreting that it was daytime outside, the CCM 
would never turn the courtesy lights "ON.” To check 
this possibility, select the data display function, then 
select the ambient light sensor data (Data ID 03). 
When the data is displayed, cover the light sensor and 
see if the data value changes. If not, the light sensor 
may be malfunctioning, there may be a wiring 
malfunction, ete. This is an example of how the CCMs 
diagnostics can provide valuable information without 
any time spent on disassembly of the vehicle or 
probing of circuits. 

Data [D 
Number Data (Units) 
01 Fuel Level (Gallons. Tenths) 
02 (A) Dimming Potentiometer (A/D Counts) 
03 Ambient Light Sensor (A/D Counts) 
04 (B) Rear Defogger Timer (Seconds) 
05 Vehicle Speed (M.P.H.) 
06 — PASS-Key® A/D Counts 
07 Ignition Voltage (Volts. Tenths) 
08 Switched Battery Voltage (Volts. Tenths) 
09 Cluster Incandescent Lamp Dimming PWM 
(0-100%) 
10 Cluster LCD Backlight Lamps Dimming 
PWM (0-100%) 
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11 Radio & Climate Control LCD Backlight 
Lamps Dimming PWM (0-100%) 

12 LED Dimming PWM (0-100%) 

13 (©) Oil Monitor Effective Revolution 
(100,000 revolutions per count) 

14 (B)CCM Software Version 


NOTES: 
(A) Headlights or Parking Lights must be “ON” 
(B) Engine must be running 
(C) LT1: 0-200 counts/LTS: 0-250 counts 
(D) See Figure 5 for version number identification; 
note that the number 14 Data ID Number will not 
be displayed, due to the length of the version 
number. 


Display CCM Inputs Status 
(Diagnostic Mode 1.3) 


‘The CCM can display the status of its inputs. This 
can assist in determining if the CCM is “seeing” a 
system operate as intended. For example, courtesy 
light operation requires seeing a door open, indicated 
by the door ajar switch. If the courtesy lamps are not 
operating properly, a starting point might be selecting 
this diagnostic function and watching if the CCM 
recognizes the door opening and closing. 

Select the Display Inputs function by repeatedly 
pressing the “TRIP/ODO” button until “1.3” is shown 
in the trip monitor area of the cluster. Then, press the 
“ENG/MET” button until the identifying number for 
the item to be monitored is shown in the first two 
digits of the odometer. If it is necessary to go 
backward in the list, use the "FUEL INFO” button. 

The status of the item being monitored will appear 
in the last three digits of the odometer. The input 
status will be displayed as a"1” (“ON”) or “0” (“OFF”). 
The display will constantly move to the left, one digit 
at atime. The first two digits in the odometer show 
the last two states of the selected input; the third digit 
shows the current state of the input. If, again using 
the door ajar switch as our example, this mode was 
entered with the door open, a “1” would be displayed as 
the last digit in the odometer. If the door is then 
closed, the display would show “10” (system input 
“ON,” then "OFF”). If we were to open the door again, 
a “101” in the odometer would indicate the system was 
“ON,” then “OFF,” and is currently “ON.” 

If an input state display never changes when a 
system is operated, that system could be stuck. If the 
display is constantly a “1”, never changing to a"0", the 
input could be stuck “ON.” This could be a short, a 
malfunctioning switch, etc. If the input state is 
constantly a “0”, the problem could be an open, a 
malfunctioning switch, or a similar problem 
Exceptions to this are Input ID's 01, 02, 06, and 14, 
which should not change or cannot be changed during 
diagnostics. 
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BUTTON LABEL 
Diagnostic Usage 


XC______ OTRIP MONITOR 


FUEL INFO 


Previous 
Value 


GAUGES 
Previous 
Test 
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RESET 
Previous 
Module 


TRIP 
RESET 
Next 

Module 


Figure 4- Driver Information Center Buttons 


Example: 
92A0235 


ue Oa Ue 


1- TWO-DIGIT MODEL YEAR 
2- ONE-DIGIT RELEASE LEVEL CODE 

3- TWO-DIGIT RELEASE CODE 

4- TWO-DIGIT CALIBRATION TABLE CODE 


6-691 
MS9100-80 


Figure 5 - Software Version Number Identification 


Letters in parentheses before an item’s description 
indicate that there is a special note about that item. 
The notes are shown below the list. 


Input ID 

Number Input = 
01 PASS-Key® Fuel Enabled 
02 (A) English/Metric Status Metric 
03 Door Key Switch “ON” 
04 Right Door Ajar Open 
05 Left Door Ajar Open 
06 (8) Key In Ignition Closed 


07 ~— Hatch Ajar Open 
08 — Power Door Unlock Yes 
09 Power Door Lock Yes 
10 Parking Lights “ON” 
11 (C)Rear Defogger Input “ON” 
12 (D) Seat Belt Switch Buckled 
13. (E)High Beam Switch Input “ON” 
14 Low Oil Level Switch Low Oil 


NOTES: 
(A) English or metric status must be selected with 
the system in normal operating mode, before the 
diagnostic mode is entered by grounding DLC 
"12", 

(B) The key in ignition switch is closed only if 
there is a key in the ignition when the ignition 
switch is in the “OFF” or “ACC” position 
‘Therefore, if the input display shows a"1”, the key 
in ignition switch or its circuits must be 
malfunctioning; the CCM should not detect a key 
when in the “RUN” position, which is the switch 
position when in diagnostics. 

(C) The engine must be running to monitor this 
input. Also, with C68 HVAC systems, the rear 
defog switch sends a very short (90 millisecond) 
pulse when depressed. The CCM may not see the 
pulse the first. time, so pressing the button more 
than once may be required. 
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(D) Driver’s side seat belt only. 
(E) Headlights must be “ON.” 


Cycle CCM Outputs 
(Diagnostic Made 1.4) 


‘The CCM can cycle its outputs “ON” and “OFF.” 
This can be very helpful in determining if certain 
portions of a circuit or components are in working 
order. 

Select the cycle outputs function by repeatedly 
pressing the “TRIP/ODO” button until “1.4” is shown 
in the trip monitor area of the cluster. Then, press the 
“ENG/MET” button until the identifying number for 
the item to be cycled is shown in the first two digits of 
the odometer. If it is necessary to go backward in the 
list, use the “FUEL INFO” button. 

‘The status of the output being cycled is shown as a 
“0” (“OFF”) or a “1” (“ON”), in the last digit of the 
odometer. The output status cycles between “ON” and 
“OFF” every three seconds. 

Using the courtesy lamp system as an example, 
cycling the output to the courtesy lamp relay can 
indicate whether the circuitry from the CCM to the 
relay, the relay itself, and the circuitry from the relay 
to the bulbs are good. If, for example, when cycling the 
output to the courtesy lamp relay, the relay is heard to 
be clicking and the I/P output indicator is cycling from 
“0” to “1” to “0”, but the bulbs are not lighting when 
the display indicates “1” ("ON"), there is a good 
possibility that the problem lies in the wiring from the 
relay to the bulbs. In the same instance, if the relay 
were not cycling, it could be the wiring from the CCM 
to the relay, the relay, or in rare instances, the CCM 
itself. 

Letters in parentheses before an item’s description 
indicate that there is a special note about that item. 
The notes are shown below the list. 

Output ID 
Number Output 

01 Change Oil Indicator 

02 (A) Check Gauges Indicator 

03 ‘Fasten Seatbelt Indicator 

04 Security Lamp Indicator 

05 High Beam Indicator 

06 Chime 1 

07 Chime 2 

08 LCD Blanking Control 

09 Rear Defogger Relay 

10 Courtesy Lamp Relay 

11 Low Oil Indicator 

12 (B) Starter Enable Relay 

13 Delayed Accessory Bus Relay 

14 Horn Relay 


NOTES: 
(A) Engine must be running to see this indicator 
eycle; it will be “ON” without engine running 


because the gage systems it monitors will be 
outside their correct range. 

(B) The starter enable relay output will be cycled 
only if the proper PASS-Key? is in the ignition or 
if PASS Key® is unprogrammed. 


Clear CCM DTCs 
(Diagnostic Mode 1.7) 


After all diagnosis and repairs are completed, clear 
the CCM DTCs as follows (if already in CCM 
diagnostic mode, begin at Step 3): 

1. With ignition “OFF,” ground terminal "12” of 

DLC connector. 

2. Turn ignition “ON.” 

3. Press “TRIP/ODO” button on DIC until “1.7” 
appears in the trip monitor area of the 
instrument cluster. 

4, Press “ENG/MET” button on DIC and hold 
until “-” appears in speedometer area of 
cluster; this will clear CCM DTCs. 

5. Turn ignition “OFF.” 

6. Turn ignition “ON” and verify that no CCM 
DTCs are present. 

7, Turn ignition “OFF, 
ground to terminal "12”. 


then remove DLC 


Display PCM/ECM, ABS/ASR or SIR DTCs 
(Diagnostic Modes 4.1, 9.1 or A.1) 


To display DTC information do the following (if 
already in CCM diagnostic mode, begin at Step 3): 

1. With ignition “OFF,” ground terminal "12” of 
the DLC connector. 

2, Turn ignition “ON.” 

3. Press the “TRIP RESET” button on the DIC 
until the desired system is displayed in the trip 
monitor area of the cluster. Refer to 
“Diagnostic System Functions” on "8D-5” for a 
table of system functions. 

4. Press “TRIP/ODO” button on the DIC until the 
desired diagnostic mode is displayed on the 
trip monitor area of the cluster 

5. Press the "ENG/MET” button on the DIC to 
display the DTCs on the speedometer. “ 
displayed on the speedometer indicates the last 
DTC has been displayed. Refer to the 
appropriate section for DTC information and 
diagnostics 


Clear PCM/ECM, ABS/ASR or SIR DTCs 
(Diagnostic Modes 4.7, 9.7 or A.7) 


To clear DTC information do the following (if 
already in CCM diagnostic mode, begin at Step 3): 
1. With ignition “OFF,” ground terminal “12” of 
the DLC connector. 
2. Turn ignition “ON.” 
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3. Press the “TRIP RESET” button on the DIC 
until the desired system is displayed in the trip 
monitor area of the cluster. Refer to 
“Diagnostic System Functions” on “8D-5” for a 
table of system functions. 

4. Press “TRIP/ODO” button on the DIC until the 
desired diagnostic mode is displayed on the 
trip monitor area of the cluster. 

5. Press and hold the "ENG/MET” button on the 
DIC until "---” is displayed in the speedometer 
area of the cluster. 

6. Turn ignition “OFF.” 

7. Turn ignition “ON” and verify that the DTCs 
cleared are no longer present. 

8. Turn ignition “OFF,” then remove DLC 
ground to terminal "12”. 


HISTORY DTCs 


CCM history DTCs are those indicating that the 
CCM previously detected a malfunction which later 
disappeared. The reason could be either that the 
malfunction is an intermittent, only happening 
occasionally, or that the system for which the DTC is 
set is not currently being operated. An example of this 
would be the rear defogger system; it does not operate 
unless the engine is running. Since a technician would 
most likely be using CCM diagnostics with the engine 
“OFF,” a rear defogger DTC would always show as 
history, though the malfunction was currently 
present. For this reason, if a CCM DTC is displayed as 
a history DTC and the malfunction cannot be found 
easily, try clearing the DTCs and operating the system 
that the DTC applies to. Be sure to read the 
“Diagnostic Aids” portion of the DTC description page. 
“Diagnostic Aids” often contains information on 
certain settings the system must have before the DTC 
will set. If the DTC resets, it can be assumed that the 
condition is present. 


Important 

@ All PCM/ECM, EBTCM (ABS/ASR) and DERM 
DTCs will be displayed by the CCM as history 
DTCs, whether they are current or history. 


INTERMITTENTS AND POOR CONNECTIONS 


Refer to SECTION 8A-4 for a very thorough 
discussion of how to locate and repair intermittents 
and/or poor connections. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


CENTRAL CONTROL MODULE 8D-11 


$236 


oLUUUe 1640 oRN: 
i RF CHOKES 
$235 $213 1640 ORN 
SEEGA14 _g-— 851 BLKWHT —# i 851 BLKWHT 
SEESASI 851 BLKWHT 


6106 
$251 


TOIGN switch <————-"Ne— 141 BN ya oa 


com 
TOIGN SWITCH <—_—#"\p-_SEEGAS1 rag pnnx 


‘ 
8 sree LES 


aioe SEEGA-S1 atacand 
{SEOSED WITH KEY INSERTED, 
AND IGN IN “OFF” OR “ACCY") 


TOB+~« 


1640 ORN 


80LT_, 
GRN 


MODULE, SEE 


$217 


TO HEADLAMP 9aRN 
SWITCH TERMINAL "G” 
INSTOSTR SEEBA-12 


$215 1Qy, 


INCANDESCENT 
UPLAMPS (6) 


CLUSTER 
139 PNK. 


TOIGN SWITCH SEESA-11 


8213 $212 
SEESA-14 <—#— 851 BLKWHT —EPS i} LTGRN 262 LTGRN 


851 DOOR KEY Aree UP) 
BLKAVHT (NORMALLY OPE 


TO 
PKE 
MODULE 


TT GRR 


BATTERY INPUT 


BATTERY INPUT 
GROUND 


GROUND 
IGNITION 3 (WAKE-UP; “RUN”) 


IGNITION 1 ("RUN™ OR “START”! 


KEY-IN-IGNITION INPUT 
(WAKE-UP) 


PARK LAMP “ON” INPUT 
(WAKE-UP) 


INCANDESCENT 
VP LAMPS DIM. 
CONTROL 


SECURITY DISARM INPUT 


LOCK INPUT 
(WAKE-UP) 


295 GRY 


‘DOOR LOCK 


DOORLOCK 
MOTOR, Rit 


MOTOR, LH 


TO HATCH RELEASE 


us 
sav Moule 
DooR AR SWITCH LH 

(NORM. OPEN) 


$213 


pee BLKAWHT 


st DOOR AJAR SWITCH, RH 
auwuT SEESA-14 (NORM. OPEN) 


(CE seen ET, 


tis 
Tab aZts 
outer 
As 
onic ‘ 
44 vel —>"Dook aan” 


745 GRY/BLK 74S GRY/BLK 


746 BLKWHT 


—> 10 


746. 
beri PKE MODULE 


INDICATOR 
C&D = GRAY CONN 
ESP = GREEN CONN 


Figure 6 - CCM Wiring Diagram (1 of 6) 


‘UNLOCK INPUT = 
(WAKE-UP) 


‘AJAR INPUT (WAKE-UP) 


RH DOOR 
‘AJAR INPUT (WAKE-UP) 


10-28-93, 
95522860 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


8D-12 CENTRAL CONTROL MODULE 


COURTESY LAMP RELAY 


<= 150BLK sso cRvix —_(57z} -«%e— 
“= DIODE MODULE, INT SEE COURTESY LAMI 
LIGHT (COUPE ONLY) BA-11 CONTROL 
say “uD 9 
[ 2 } 840 oRN 840 RN -O\ 28+ 
=4 
fp 744 RED/BLK HATCH AJARINPUT 
ane (WAKE-UP) 


$460 


156 WHT HATCH AJAR SWITCH aot 
(NORMALLY OPEN) 


CARGO 
LAMPS 


TOCOURTESY AND. SEESA-14 


MAP LAMPS, 
TOHEADLAMP DIMMER 


TOUGHT wines cert 
10 <—tt1T6RN ay ineroaN 

HEADLAMPS =< tyuron gue vaatane 
iszamwoATOR 


Qf 
+ —T as | 1360.7 cenaix 
"CHANGE OIL” | HIBEAM 


INDICATOR + INDICATOR 


+ Qtr} — — 
FASTEN BELTS “CHANGE OIL” 


INDICATOR | INDICATOR 


cuuster $215 f=} Q ps] 
139 132 far] an 
237 YEL 
PNK iM PNK 
[=] FASTEN BELTS l 


SEE H H INDICATOR 
ony i CONTROL 


TOIGN CHECK GAUGES”: 
1377 LT BLU 
“CHECK GAUGES” 
INDICATOR 


SWITCH INDICATOR 


(OL PRESSURE SWITCH (CLOSED 
RESSURE) 


Low on LeveL - oe fe aret 
pecbeg id Team 74pRN 4 -— 1174880 
with Lowen) et ssopux 


~ 
sraa (ving = 6105 (VIN) sec gata 
130(VINP) 109(ViINP) 

. 


sys_ ung _fro 322 [| tr7aseuwet 
i" “Law OL" MDKATOR “ono | 
ste imoearOR 


BAIT CONTROL 


SEATBELT SWITCH (OPEN WITH 
Bi DRIVER'S SEAT BELT BUCKLED) 


# GRAY CONN 
F = GREEN CONN 


SEEBA-S1 


Figure 7- CCM Wiring Diagram (2 of 6) 
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Figure 8 - CCM Wiring Diagram (3 of 6) 
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ON IGNITION KEY ae 


IGNITION LOCK CYLINDER 


‘555 DK BLUAWHT- 
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AT BASE GF STEERING 
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5S YEL. 


TOIGN SWITCH 
TERMINAL “A” 


RANK PINT 
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pS VEL 


4 


(MANUAL) Tq 


CLUTCH START 
222 SWITCH 


— 


Fc Laeo ver— (MANUAL) 


| 06 | DtaGNostic ENABLE 


“security” 
INDICATOR CONTROL 
[ £12 | pass-key® INPUT 
Ls | pass-keys reTuRN 


STARTER ENABLE 


(auto) 


‘TRANSMISSION POSITION SWITCH 


cag 


/WW— 168 


30 PPL. 
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150 BLK =e ae 


SEAN 


‘TO INCANDESCENT POWER DRIVER TI 


TO RADIO, C68 HVAC CONTROLS 
TORADIO, C68 HVAC CONTROLS, LIGHT SWITCH 


Leo s221 
<=—\ 280 0RN eg 840 ORN 
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fhe: SN 


SEESA-11 


Figure 


4D 
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rary 


ERMINA 


<—— mx crn 


1381 GRY/LK 


1382 PPLWHT 


INSTCLSTR 
4 


LCD BACKLIGHT 
LAMPS (2) 


1359 GRYWHT 
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LCD BACKLIGHT PWM 
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DABRELAY = 
TOIGNITION ~*——4 BRN CONTROL 
SWITCH TERMINAL 


TOIGNITION SWITCH 
TERMINAL "D” 


TOIGNITION 


SEE BAS 


INSTRUMENT CLUSTER 


- - SRT Se 


1365 GRY 
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baTacsock ‘ssrevewet 


1368 WHT 


1 
Looicsurnr sseove 


conanone a} 1374GRY fon’ 
BLANKING = 


1 CONTROL 


Se a er | 


-o----- 5 
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Figure 10- CCM Wiring Diagram (5 of 6) 
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1 
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L 


procranacquesr [ae }——————s uw onocRaM REQUEST 


wwe eee eel 
PASSIVE KEYLESS ENTRY 
(PKE) MODULE 
(SEE 8A-132 FOR DETAILS) 


too < SERIAL DATA, 
TERMINAL “9” 
SERIAL DATA 


VEHICLE SPEED 
INPUT 


"AN17" (VINJ) 


Q00TAN 800 TAN sooran ‘800 TAN 


eo eee 


ELECTRONIC | | DIAGNOSTIC 7 

| csseuectrome 1 Geaceano |! OENenor I 

| peat vaSmer |! traction FT Reserve 

1 PEOGRAMMER | | CONTROL [| MODULE | 
a L_Mopute 


-_—-—----— ee 6 ee) 


ToL 
TERMINAL “2” 


t 


ra 
238, ¢ Tovenicie, TO VEHICLE 
‘SPEED INPUT. 
TERMINAL “E2” 


BO0TAN 800 TAN 800TAN 800 TAN 


| L 


POWERTRAIN DK GAN ENGINE DK GRN 
1 controt 1 CONTROL 
MODULE 1 MODULE 
LN, iN) 


1807 PPL ik Important: 


| SOME EARLY PRODUCTION VEHICLES 


fort} [jo te07 ee a (MAY HAVE ORN/BLK WIRES INSTEAD OF 


TAN FOR CKT800. nSize 


Figure 11- CCM Wiring Diagram (6 of 6) 
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GRAY CCM CONNECTOR 


|_ anno 


ot 


32-WAY FEMALE MICRO-PACK 


Important 


© IN SECTION “8A”, THIS CONNECTOR IS CALLED C1. THIS 
CONNECTOR HAS TERMINAL ROWS LABELED C AND D. THIS VIEW 
‘SHOWS THE SIDE OF THE CONNECTOR THE WIRES ENTER AT. 


WIRE] CIRCUIT cRcuIT 
CIRCUIT [TERMINAL| COLOR [NUMBER CIRCUIT [TERMINAL 


NUMBER 
GROUND “ar BLKAWHT ast LED LOGIC GROUND “Ir 352 


LED DIM CONTROL a" GRY/BLK 1381 
(RADIO, C68 HVAC) 


‘ARM UTD (PKE) “ar YeL 261 


LED DIM CONTROL “D2” 


(NOT USED) “03” 


POWERDOORLOCK | “ca” GRY 295 
INPUT 


POWER DOOR TAN 698 
UNLOCK INPUT INPUT 


“SECURITY” GRY DIAGNOSTIC ENABLE DK BLUAWHT 
INDICATOR CONTROL (OLC"12") 


(NOT USED) (NOT USED) 


DELAYED ACCESSORY 
BUS RELAY CONTROL 


REAR DEFOG SWITCH 


—sanaroe sacwuct ae ent | 
"CHANGE OIL’ GRY 
INDICATOR CONTROL DIMMING SIGNAL 


™ - HIBEAM INDICATOR LTGRN/BLK 
‘CHECK GAUGES" LTBLU 
INDICATOR CONTROL, CONTROL 


HATCH AJARINPUT RED/BLK REAR DEFOG CONTROL WHT 


KEY INIGNITION LTGRN BLANKING CONTROL GRY 
INPUT 


LH DOOR AJAR INPUT GRY/BLK ‘COURTESY LAMP GRY/BLK 
CONTROL 


FASTEN BELTS YEL “LOW OIL” INDICATOR BRNAWHT 


INDICATOR CONTROL |___controw 


‘CHIME 1 OUTPUT DK BLUWHT PARKLAMP “ON" INPUT BRN 


CHIME 2 OUTPUT PPLWHT ‘SECURITY DISARM INPUT UT Grn 


HORN CONTROL BLK RH DOOR AJARINPUT BLKAWHT 


11.993 
‘Ms 9450-80 


Figure 12 - CCM Gray Connector End View 
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32-WAY FEMALE MICRO-PACK 


important 
IN SECTION “BA”, THIS CONNECTOR IS CALLED C2. THIS CONNECTOR 
HAS TERMINAL ROWS LABELED E AND F. THIS VIEW SHOWS THE SIDE 
(OF THE CONNECTOR THE WIRES ENTER AT. 


ciRCUIT 


TERMINAL 


WIRE 
COLOR 


CIRCUIT 
NUMBER 


CIRCUIT 


TERMINAL 


CIRCUIT 
NUMBER 


LD LOGIC SUPPLY 


YEL 


1369 


BATTERY INPUT 


ore 


1640 


VEHICLE SPEED INPUT 


meaF 


‘OK GRNWHT 


a7 


BATTERY INPUT 


= 


1640 


INCANDESCENT /P 
LAMPS DIM CONTROL 


GRYIBLK 


1357 


(NOT USED) 


a 


IGNITION 3 
(7RUN” ONLY) 


Tea" 


BRN 


1481 


STARTER ENABLE 


ora 


IGNITION 1 
(°START™ OR “RUN") 


PN 


739 


PASS-KEY® RETURN, 


= 


(NOT USED) 


UTD STATUS (PRE) 


“Re 


VP DIM SWITCH INPUT 


PROGRAM REQUEST 
(PKE) 


7 


(NOTUSED) 


OIL LEVEL INPUT 


FUEL LEVEL SIGNAL 


PPL 


TURN FLASHER INPUT 


a 


‘AMBIENT LIGHT 
SENSOR INPUT 


WHT 


SEAT BELT INPUT 


BLKAWHT 


DIC SWITCH INPUT 


DK GRNWHT 


MCLOCK 


“Fat” 


LTBLUPBLK 


PASS-KEY® INPUT 


WHTBLK 


‘SERIALDATA2 


“FI” 


TAN 


SERIAL DATA1 


TAN 


DATA STROBE 


“F13" 


WHT 


(NOT USED) 


at 


DATA CLOCK, 


“F1a" 


BLKWHT 


‘REFERENCE GROUND 


HIBEAM INPUT 


“Fis” 


LTGRN 
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LED DATA 


“F16" 


GRY 


Figure 13- CCM Green Connector End View 
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SYSTEM 
DIAGNOSTIC CHECK 


TOOL MALFUNCTIONS. 


CAUTION: ALL SCAN TOOL TESTS SHOULD BE EXITED BEFORE CYCLING 
IGNITION “OFF” TO “ON” UNLESS DIRECTED OTHERWISE BY THE SCAN TOOL 
INSTRUCTIONS. ALWAYS FOLLOW THE OPERATING INSTRUCTIONS IN THE 
SCAN TOOL’S OPERATOR'S MANUAL. NOT FOLLOWING THE INSTRUCTIONS 
MAY SET DTCis), CAUSE VEHICLE SYSTEM MALFUNCTIONS AND/OR SCAN 


DOES SCAN TOOL COMMUNICATE? 


NO 
a _______ 


© SHORT TERMINALS "12" AND “S” 
(ON THE DLC CONNECTOR. 

© IGNITION “ON.” 
DOES ON-BOARD DIAGNOSTIC 
ENABLE? 


2 a 
© USING SCAN TOOL, READ CCM DTCs). 


YES 


ARE DTC(s) PRESENT? 


© RECORD ALL DTCIs! 
SPECIFYING CURRENT 
AND HISTORY ON 
REPAIR ORDER FOR 
FUTURE REFERENCE. 
GOTO APPROPRIATE 
DIAGNOSTIC SECTION 
TO REPAIR. 


© CHECK CCM 1, CCM2 AND CCM 3 FUSES. 


‘ARE ALL THE FUSES OK? 


SEE 8A-50 FOR SERIAL DATA 
DIAGNOSTICS. 


NO TROUBLE FOUND. 


CHECK POWER AND GROUND: 
CONNECTIONS TO THE CCM TO 
LOCATE POTENTIAL OPEN CIRCUITS. 
‘ARE POWER AND GROUND OK? 


If CONNECTORS ARE OK, THEN 
CONTACT TECHNICAL ASSISTANCE 
BEFORE REPLACING CCM. 


LOCATE SHORT TO GROUND IN THE 
CIRCUIT CONNECTED TO THE BLOWN 
FUSE. REFER TOBA-10. 


LOCATE AND REPAIR OPEN 
CIRCUIT IN BATTERY OR 
GROUND CONNECTION. 


11-19-93, 
5 19790 
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ENG/MET 1358 DK GRNWHT 


59.09 
FUELINFO ¢—e—@ 


L_picswitcn 
DETECTION INPUT 


H 
t 
H 4250 
i GAUGES ¢—e~ 

DRIVER 1 

H 


INFORMATION 
CENTER 


1280 
TRIPIODO ¢—e—e 


2050 
FUEL ¢—e-e 


weer 
rw 


9-7-93 


asronn ——[rvs Jacrenence aroun 923%%,0) 


DTC 13 


DRIVER INFORMATION SWITCHES CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO BATTERY VOLTAGE) 


Circuit Descrip' 

The Driver Information Center (DIC) switches circuit contains a number of resistors in series that create a 
voltage divider circuit. When a particular switch is pressed, the circuit resistance changes and alters the voltage 
level at CCM terminal “E11”. By monitoring the voltage level at CCM terminal “E11”, the CCM determines 
which switch was pressed and performs the desired function. 


DTC 13 Will Set When: CCM senses a voltage approximately equal to the 5 volt reference at the DIC switch 
detection input for longer than 3 seconds. 


Action Taken (CCM will default to): Sets a DTC 13, flashes the "SYS” indicator and does not recognize 
switch presses. 


DTC 13 Will Clear When: CCM senses a normal operating voltage (less than 5 volts) at the DIC switch 


detection input. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks the voltage from CKT 1358 reaching the 
DIC switches circuit. If 0 volts, the cireuit is open; 
if over 5.5 volts, the circuit has a short to B+; if 
4.5-5.5 volts, the circuit is good up to that point. 

2. Checks to see if the CCM is malfunctioning or if 
the circuit is open. If the reading is approximately 
5 volts, CKT 1358 between the CCM and the 
switches is open; if the reading is 0 volts, either the 
connection to the CCM is bad or the CCM is 
malfunctioning. 

3. Checks to see where the abnormally-high voltage 
is coming from. If voltage is measured, there is a 
short to B+ in CKT 1358; if no voltage is 
measured, there is an internal short in the CCM. 

4. Checks to see if the open is in the ground side 
(CKT 897) or in the DIC switch assembly. If 0 
volts is read, either CKT 897 is open or its 
connection to the CCM is bad. If 4.5-5.5 volts is 
read, CKT 897 is good 


5. Ifthe DTC displayed was a current DTC, the DIC 
switch assembly is open and should be replaced. If 
the DTC was a history DTC, the malfunction may 
be intermittent. See “Diagnostic Aids.” 


Diagnostic If the DTC is a history DTC, the 
problem may be intermittent. Try performing the 
tests shown while “wiggling” wiring and connectors; 
this can often cause the malfunction to appear. Check 
for poor connections at both the CCM and the DIC 
assembly; these could cause an open, short, or an 
intermittent malfunction. Refer to "Intermittents and 
Poor Connections” in SECTION 8A-4. 

If pressing a DIC switch does not give the desired 
result but performs another DIC switch function or no 
function at all, it is possible that the DIC switches are 
internally open or shorted. If a switch is shorted to 
B+, pressing it will send the wrong signal to the CCM, 
since the voltage added to the circuit from the short 
will confuse the CCM. If a switch is open, pressing it 
will give no result at all. Use the Tech 1 to monitor the 
DIC key selection while pressing the keys, 
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DTC 13 


DRIVER INFORMATION SWITCHES CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO BATTERY VOLTAGE) 


CONNECTOR. 


TERMINAL “2” AND GROUND. 
‘TURN IGNITION “ON.” 
NOTE VOLTAGE. 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
REMOVE DIC ASSEMBLY FROM UP AND DISCONNECT 


CONNECT DVM BETWEEN DIC CONNECTOR 


OVER 5.5V 


© CONNECT DVM BETWEEN 
GROUND AND CCM 
CONNECTOR TERMINAL “E11” 
BY BACKPROBING. 

© NOTE VOLTAGE. 


APPROX. SV 


A a 


REPAIR OPEN CHECK “E11” 
OPEN IN CKT 1358. | | CONNECTION; IF 
OK, CONTACT 
TECHNICAL 
ASSISTANCE 
BEFORE 
REPLACING CCM. 


TURN IGNITION “OFF.” 
DISCONNECT GREEN 
‘CCM CONNECTOR. 
CONNECT OVM 
BETWEEN GREEN 
‘CONNECTOR TERMINAL 
“E11” AND GROUND. 
TURN IGNITION “ON.” 
1S VOLTAGE PRESENT? 


REPAIR SHORT TO || CONTACT 
B+ INCKT1358._|| TECHNICAL 
ASSISTANCE 
BEFORE 
REPLACING 
ccm. 


‘CONNECT DVM BETWEEN 

DIC CONNECTOR 

TERMINALS “2” AND “3”. 
@ NOTE VOLTAGE. 


© CHECK FOR OPEN IN CKT 
897; IF OK, CHECK 
CONNECTION TO CCM, 
PIN “E15”. 
IF CCM CONNECTION OK, 
CONTACT TECHNICAL 
ASSISTANCE BEFORE 
REPLACING CCM. 


NO TROUBLE FOUND; tF DTC WAS 
DISPLAYED AS HISTORY, SEE 
“DIAGNOSTIC AIDS” ON FACING 
PAGE. 

IFDTC WAS DISPLAYED AS 
CURRENT, REPLACE DIC SWITCHES. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. soeateD: 
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FUELINFO $—e~—@ 
92.50 


GAUGES f—2-~s 


1240 
TRIP/ODO ¢—e~—e 


DRIVER 


INFORMATIOF 
CENTER 


1358 DK GRNWHT 


DIC WITCH 
DETECTION INPUT 


9-7-93 


[evs [reverence crouno 9432-0 


DTC 14 


DRIVER INFORMATION SWITCHES CIRCUIT 
(CIRCUIT SHORTED TO GROUND) 


Circuit Description: 


‘The Driver Information Center (DIC) switches circuit contains a number of resistors in series that create a 
voltage divider circuit. When a particular switch is pressed, the circuit resistance changes and alters the voltage 


level at CCM terminal “E11”, 


By monitoring the voltage level at CCM terminal “E11”, the CCM determines 


which switch was pressed and performs the desired function. 


DTC 14 Will Set When: CCM senses a voltage approximately equal to ground in CKT 1358 for longer than 3 


seconds. 


Action Taken (CCM will default to): Sets a DTC 14, flashes the “SYS” indicator and does not recognize 


switch presses. 


DTC 14 Will Clear When: CCM does not sense a low voltage level in CKT 1358. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for a short to ground in CKT 1358 from the 
CCM to the DIC switch assembly. If the voltage 
measured is 4.5-5.5 volts, the CCM and 
connections and wiring up to the DIC assembly are 
good; if the DTC wasa current DTC (C14), the DIC 
switches are malfunctioning and should be 
replaced. If the voltage measured is less than 4.5 
volts, the short to ground is either in CKT 1358, 
the DIC switches, or the CCM 

2. Checks to see if the short to ground is in the CKT 
1358 wire itself. 

3. Checks to see if the problem is in the DIC switches. 


Diagnostic Aids: Ifthe DTC is a history DTC, the 
problem may be intermittent. Try performing the 
tests shown while “wiggling” wiring and connectors; 
this can often cause the malfunction to appear. Check 
for poor connections at both the CCM and the DIC 
assembly; these could cause an open or an intermittent 
malfunction. Refer to “Intermittents and Poor 
Connections” in SECTION 8A-4. 

If pressing a DIC switch does not give the desired 
result, but performs another DIC switch function, it is 
possible that the DIC switches are internally shorted. 
Ifa switch is shorted, pressing it would send the wrong 
signal to the CCM, since the internal short would 
bypass some of the resistors needed to produce the 
correct switch signal. Use the Tech 1 to monitor the 
DIC key selection while pressing the keys. 
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DTC 14 


DRIVER INFORMATION SWITCHES CIRCUIT 
(CIRCUIT SHORTED TO GROUND) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
REMOVE DIC ASSEMBLY FROM LP. AND DISCONNECT CONNECTOR. 
CONNECT DVM BETWEEN DIC CONNECTOR TERMINAL “2” AND GROUND. 
TURN IGNITION “ON.” 

NOTE VOLTAGE. 


_————— _ 


LESS THAN 4.95 V av 


TURN IGNITION “OFF.” IF DTC DISPLAYED WAS HISTORY, SEE “DIAGNOSTIC AIDS” 
DISCONNECT GREEN (ON FACING PAGE. 

CONNECTOR AT CCM. ¢_ IF DTC DISPLAYED WAS CURRENT, REPLACE DIC SWITCHES. 
TURN IGNITION “ON.” 
CONNECT TEST LIGHT 
BETWEEN B+ AND GREEN 
CONNECTOR TERMINAL “E11”. 
NOTE TEST LIGHT. 


LIGHT “OFF” LIGHT "ON" 
—_—_—— 
¢ CONNECT DVM BETWEEN DIC REPAIR SHORT 
SWITCHES TERMINALS “2” AND TO GROUND IN 
"3"; DO NOT PRESS DIC xT 1358. 
BUTTONS. 
NOTE RESISTANCE; IS IT BETWEEN 
1950-2385 OHMS? 


YES NO 
2 as 
CONTACT TECHNICAL REPLACE DIC SWITCHES. 
ASSISTANCE BEFORE 
REPLACING CCM. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR OTC{s) AND VERIFY PROPER OPERATION. a8 382580 
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TOB+ Sue 


1640 ORN 


S235 $213 


“la ee 
6106 


=" (SEE 8A-14) SEE GREY 


os 
}EE BA-S1 


cM 5 
TOIGN SWITCH. 


04 


1 
Wr cHoKeS 
sea0. oan] F2_| BATTERY INPUT 
851 BLIAWHT GROUND 


251 LKAWHT-] 16 | GROUND 


IGNITION 3 (WAKE-UP; “RUN“) 


739PNK—]_E5_| IGNITION 1 ("RUN” OR “START*) 


24 
q Fa 
803 BLKWHT ig ‘J L 


KEY-INIGNITION SWITCH 


SWITCI 
(CLOSED WITH KEY INSERTED, 
IND IGN IN “OFF” OR "ACCY") 


DTC 


[er | kevnscurmion weut 
(WAKE-UP) 


10 PKE MODULE| 
BOLT CRN > TE GANSD 


BOLT GRN 


10-7-93 
‘Ms 9107-80 


16 


IGNITION 3 FUSE CIRCUIT 
(OPEN CIRCUIT) 


Circuit Description: 


The ignition 3 fuse circuit is at system voltage when the ignition switch is in the “RUN” position only, ahd 
open otherwise. If the CCM senses an open ignition 3 cireuit, a DTC 16, and certain conditions are met, the CCM 
will act as if the ignition 3 is present. These conditions must be true: ignition 1 is present, a DTC 41 is not 
present and the RPM data received is above a specified value. This is done to allow the CCM to function without 
ignition 3 being present. 


DTC 16 Will Set When: The ignition 3 fuse circuit is at a low voltage level when the CCM expects it to be 
high. 


Action Taken (CCM will default to): Sets a history DTC 16, on-board diagnostics cannot be enabled and 
flashes the “SYS” indicator. If ignition 1 is present, a DTC 41 is not present and the RPM data is above a specified 
value, the CCM will act if ignition 3 is present. 


DTC 16 Will Clear When: The ignition 3 signal is at a high voltage level when the CCM expects it to be high. 


OTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart, 


1. Checks to see if the fuse is blown. 

2. Checks to see if the CCM is receiving IGN 3 power 
from CKT 141; the CCM requires IGN 3 to enter 
its diagnostic mode 

3. Checks to see if the wiring up to the CCM 
connector terminal and the terminal-to-wire 
contact is good. 

4. Uses a mating terminal adapter as a test of the 
contact tension of CCM connector terminal “E4”. 

5. Checks for intermittents and the possibility of a 
malfunctioning CCM. 

6. Checks for a short to ground in CKT 141 


Diagnostic Aids: This DTC will always appear as a 
history DTC. IGN 8 power is required for the CCM to 
enter its diagnostic mode. Therefore, with the CCM 3 
fuse blown, as it would need to be for the DTC to show 
up as current, the CCM could not enter diagnostic 
mode to show the DTC. 

Try performing tests shown while “wiggling” 
wiring and connectors if the malfunction seems to be 
intermittent; this can often cause the fault to appear. 

Many other components/systems may be 
inoperative if the CCM 3 fuse is blown or CKT 141 is 
bad. Refer to SECTION 8A-11 for the other items 
using the CCM 3 fuse 
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DTC 16 


IGNITION 3 FUSE CIRCUIT 
(OPEN CIRCUIT) 


© CHECK CCM 3 FUSE. 
IS ITOK? 


YES 


TURN IGNITION “OFF.” TURN IGNITION “OFF.” 
CONNECT JUMPER BETWEEN DLC TERMINALS “12” AND “5”. REPLACE CCM 3 FUSE, 
TURN IGNITION “ON.” TURN IGNITION “ON.” 
DOES CCM ENTER AUTOMATIC DIAGNOSTIC DISPLAY MODE? DOES FUSE BLOW AGAIN? 


= 


ves 
Lys 
‘CONNECT DVM BETWEEN GROUND NO TROUBLE REPAIR SHORT CLEAR DTCs AND 
AND CCM CONNECTOR TERMINAL FOUND; SEE ‘TO GROUND IN SEE IF OTC 16 
““E4” BY BACKPROBING, “DIAGNOSTIC AIDS” xT 141. RESETS; IF SO, 
NOTE VOLTAGE. (ON FACING PAGE. RETURN TO STEP 1 
ISIT APPROXIMATELY 12 VOLTS? OF THIS CHART 
AND CONTINUE 
DIAGNOSIS. 


No 
— 
TURN IGNITION “OFF. REPAIR OPEN IN 
DISCONNECT GREENCCMCONNECTOR. | | CKT 141. 
USING ADAPTER FROM 335616, 
CONNECT DVM BETWEEN GROUND AND 
‘CCM CONNECTOR TERMINAL “E4”, 
TURN IGNITION “ON.” 

NOTE VOLTAGE. 

ISIT APPROXIMATELY 12 VOLTS? 


ves No 
a 


¢ SEE "DIAGNOSTIC AIDS” FOR REPAIR POOR CONNECTION 
INTERMITTENT INFORMATION. AT.CCM CONNECTOR 

© IF OK, CLEAR DTCs ANO SEE IF TERMINAL “Ea” 
DTC RESETS; IF SO, CONTACT 
TECHNICAL ASSISTANCE BEFORE 
REPLACING CCM. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. me vi0e-8o 
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100 
29oKGRN ———{ gs <T TOHORNS 
188 J 


28BLK ——» SEEGA-40 


2BBLK 


HORN RELAY 
640 ORN 
5-19-93 
955279-80 
DTC 21 
HORN RELAY COIL CIRCUIT 


(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 
Circuit Description: 

The horn relay coil circuit is part of a “standard” horn system, except for the addition of CCM control of the 
system through CKT 28. The CCM can activate the horns if the anti-theft system signals it to do so; the CCM 
completes the ground for the relay coil circuit, normally provided through the horn switches on the steering 
wheel. 


DTC 21 Will Set When: The CCM has attempted to energize the horn relay coil for 600 ms and the CCM 
senses a high voltage in the horn control circuit when it should be low. 


Action Taken (CCM will default to): Sets a DTC 21 and flashes the "SYS" indicator. 


DTC 21 Will Clear When: The CCM no longer requests an active horn relay or the CCM senses a low voltage 
in the horn control circuit when the relay is energized by the CCM. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If the DTC is a history DTC, the 


refer to circled number(s) on the diagnostic chart. problem may be intermittent. Try performing the 
1. Checks for a short to B+ in CKT 28. tests shown while “wiggling” wiring and connectors; 
2. Checks for a functional relay coil. this can often cause the malfunction to appear. Check 
3. Checks for an internal short to B+ in the relay for poor connections at both the CCM and the hor: 

from terminals “A1” to "A3”. relay connector; these could cause an open or an 


4. Cheeks for proper CCM control of the circuit by intermittent malfunction. Refer to “Intermittents and 
telling the CCM to cycle the ground at terminal Poor Connections” in SECTION 8-4. 
“Al” “ON” and “OFF.” If the connection at the If this DTC is present, the horn will not sound even 
CCM, the wiring, and the relay connector are good _ though the Universal Theft Deterrent (UTD) system is 
but the test light does not cycle “ON” and “OFF,” attempting to do so. 
the CCM is malfunctioning and should be 
replaced. 
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CENTRAL CONTROL MODULE 8D-27 


DTC 21 


HORN RELAY COIL CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR 
CCM INTERNAL OPEN) 


© REMOVE HORN RELAY. 


© CONNECT TEST LIGHT BETWEEN HORN RELAY CONNECTOR TERMINAL “A1” AND GROUND. 


© TURN IGNITION “ON.” 
© NOTE TESTLIGHT. 


ee 


LIGHT “OFF” 


© CHECK RESISTANCE BETWEEN RELAY TERMINALS "A2” 
AND "A1”; IS IT BETWEEN 50-80 OHMS? 


Yes 


© CHECK FOR CONTINUITY BETWEEN 
RELAY TERMINALS “A1” AND "A3”. 


NO CONTINUITY 


UGHT “ON” 


Ss ee 


REPAIR SHORT TO 
B+ INCKT 28. 


No 


REPLACE RELAY AND 
CONTINUE TEST AT STEP 4, 


CONTINUITY 


CONNECT TEST LIGHT BETWEEN B + AND RELAY CONNECTOR TERMINAL “AI”. 
CONNECT JUMPER BETWEEN DLC TERMINALS “12” AND 5”. 

TURN IGNITION “ON.” 

PRESS “TRIP/ODO™ BUTTON UNTIL “1.4” DISPLAYS IN TRIP MONITOR AREA OF 

cLusTER. 

PRESS “ENG/MET” BUTTON UNTIL “14...” DISPLAYS IN ODOMETER; DISPLAY 

WILL CYCLE BETWEEN “14.0” AND "14...1" (0 = “OFF"/1 = "ON") 

NOTE TEST LIGHT. 


REPLACE RELAY AND. 
CONTINUE TEST AT STEP 4. 


-———1 


“OFF” WHEN “14...1" 


“ON” WHEN "14.1 


CHECK FOR OPEN IN CKT 28 OR POOR CONNECTION AT CCM 
CONNECTOR TERMINAL “C16”; IF OK, CONTACT TECHNICAL 
ASSISTANCE BEFORE REPLACING CCM. 


NO TROUBLE FOUND; REFER TO 
“DIAGNOSTIC AIDS” ON FACING PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 
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8D-28 CENTRAL CONTROL MODULE 


[>> TO REAR DEFOGGER 
AND HEATED MIRRORS 
(REFER TO SECTION 84-61) 


193 WHT 


aoaret —La] P] 


od 
RR aa2_ Seg 4a2 
obey ae A [5] 
DEFOGGER RELAY 


«"e 
REAR DEFOG _b 
CONTROL 


AICCLUTCH 


41 BRN 


REFERTO 
SECTION 80-11 


5-21-93 
95 5280-80 


DTC 22 


REAR DEFOGGER RELAY COIL CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 


Circuit Description: 


The rear defogger relay coil circuit is completed by the CCM (if the engine is running) when it receives a 
defogger “ON” request from the rear defog switch or HVAC programmer; the CCM grounds CK'T 193, energizing 


the relay coil. 


DTC 22 Will Set When: The CCM has attempted to energize the rear defogger relay coil for 600 ms and the 
CCM senses a high voltage in the rear defogger control circuit when it should be low. 


Action Taken (CCM will default to): Sets a DTC 22 and flashes the "SYS” indicator. 


DTC 22 Will Clear When: The CCM no longer requests an active rear defogger relay or the CCM senses a low 
voltage in the rear defogger control circuit when the relay is energized by the CCM. 


DTC Chart Test Description: Number(s) below 

refer to cireled number(s) on the diagnostie chart. 

1. Checks for a short to B+ in CKT 193. 

2. Checks for a functional relay coil. 

3. Checks for an internal short to B+ in the relay 
from terminals “E2” to “E3” 

4. Checks for proper CCM control of the circuit by 
telling the CCM to cycle the ground at terminal 
“E3” “ON” and “OFF.” If the connection at the 
CCM, the wiring, and the relay connector are good 
but the test light does not cycle “ON” and “OFF,” 
the CCM is malfunctioning and should be 
replaced. 


Diagnostic Aids: If the DTC is a history DTC, the 
problem may be intermittent. Try performing the 
tests shown while “wiggling” wiring and connectors; 
this can often cause the malfunction to appear. Check 
for poor connections at both the CCM and the rear 
defogger relay connector; these could cause an open or 
an intermittent malfunction. Refer to “Intermittents 
and Poor Connections” in SECTION 8A-4. 
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DTC 22 


REAR DEFOGGER RELAY COIL CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE 
OR CCM INTERNAL OPEN) 


REMOVE REAR DEFOGGERRELAY. 


TURN IGNITION “ON.” 
NOTE TEST LIGHT. 


CONNECT TEST LIGHT BETWEEN DEFOGGER RELAY CONNECTOR TERMINAL "2” AND GROUND. 


UGHT “OFF” 


2 aes 


UGHT “ON” 


(© CHECK RESISTANCE BETWEEN RELAY TERMINALS "5S" AND “2”; 
1S IT BETWEEN 50-80 OHMS? 


ves 
—— 


REPAIR SHORT TO B+ IN CKT 193. 


ee. 


No 


© CHECK FOR CONTINUITY BETWEEN RELAY TERMINALS “1” AND “2”. 


NO CONTINUITY 
phe! 


REPLACE RELAY AND CONTINUE 
TEST AT STEP 4. 


CONTINUITY 


CONNECT JUMPER BETWEEN DLC TERMINALS “12” AND "5". 
TURN IGNITION “ON.” 

PRESS “TRIP/ODO” BUTTON UNTIL “1.4” DISPLAYS IN TRIP MONITOR AREA 
OF CLUSTER. 

PRESS “ENG/MET” BUTTON UNTIL “9...0* DISPLAYS IN ODOMETER; DISPLAY 
WILL CYCLE BETWEEN “9..0” AND "9...1" (0 = “OFF"/1 = "ON”) 

NOTE TEST LIGHT. 


CONNECT TEST LIGHT BETWEEN B + AND RELAY CONNECTOR TERMINAL “2”. 


REPLACE RELAY AND CONTINUE 
TEST AT STEP 4. 


“OFF” WHEN “9.1” 
ft EEE a! 
CHECK FOR OPEN IN CKT 193 OR POOR CONNECTION AT 
CCM CONNECTOR TERMINAL “D10”; IF OK, CONTACT 
TECHNICAL ASSISTANCE BEFORE REPLACING CCM. 


oo 


“ON” WHEN “ 


NO TROUBLE FOUND; REFER TO 
“DIAGNOSTIC AIDS” ON FACING PAGE. 


5-25-93 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 9$3837.80 
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8D-30 CENTRAL CONTROL MODULE 


COURTESY LAMP RELAY 


690 GRY/BLK- 


SEESA-11 ‘COURTESY LAMP = 
CONTROL 


LD To 
840 ORN—#\ p> B+ 


3490 HATCH AJARINPUT 


a 744 REDIBLK 
aso 
708 
isAs0, 
ett [ee Ja} sso eu PY 


To HATCH AJAR SWITCH 101 = 
CARGO 4 1494 156 WHT; (NORMALLY OPEN) SEEBA-14 


OK GRN 
LAMPS; TO COURTESY AND 
MAP LAMPS 


TOUGHT switch «— 6.21.93 


985261-80 
DTC 24 


COURTESY LAMP RELAY COIL CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 
Circuit Description: 
The courtesy lamp relay coil circuit is completed by the CCM when it receives a courtesy lamps "ON” request 
from any of a number of different inputs (door lock switches, door ajar switches); the CCM grounds CKT 690, 
energizing the relay coil. 


DTC 24 Will Set When: The CCM has attempted to energize the courtesy lamp relay coil for 600 ms and the 
CCM senses a high voltage in the courtesy lamp control circuit when it should be low. 


Action Taken (CCM will default to): Sets a DIC 24 and flashes the “SYS” indicator. 


DTC 24 Clear When: The CCM no longer requests an active courtesy lamp relay or the CCM senses a 
low voltage in the courtesy lamp control circuit when the relay is energized by the CCM. 


DTC Chart Test Description: Number(s) below Diagnostic A\ If the DTC is a history DTC, the 


refer to circled number(s) on the diagnostic chart. problem may be intermittent. Try performing the 
1, Checks for a short to B+ in CKT 690. tests shown while “wiggling” wiring and connectors; 
2. Checks for a functional relay coil. this can often cause the malfunction to appear. Check 
3. Checks for an internal short to B+ in the relay for poor conneetions at the CCM and the courtesy lamp 

from terminals "E3” to“E1” relay connector; these could cause an open or an 


4. Checks for proper CCM control of the circuit by intermittent malfunction. Refer to “Intermittents and 
ling the CCM to cycle the ground at terminal Poor Connections” in SECTION 8A-4. 

1” “ON” and “OFF.” If the connection at the If CKT 690 is shorted to battery, the courtesy and 
CCM, the wiring and the relay connector are good cargo area lamps will not come “ON” as intended. 

but the test light does not cycle “ON” and “OFF,” 

the CCM is malfunctioning and should be 

replaced. 
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DTC 24 


COURTESY LAMP RELAY COIL CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE 
OR CCM INTERNAL OPEN) 


COVER AMBIENT LIGHT SENSOR ON DIC SWITCH ASSEMBLY WITH DARK 
TAPE TO SIMULATE DARKNESS. 

REMOVE COURTESY LAMP RELAY. 

‘CONNECT TEST LIGHT BETWEEN COURTESY LAMP RELAY CONNECTOR 
‘TERMINAL “E1” AND GROUND. 

‘TURN IGNITION “ON.” 

NOTE TEST LIGHT. 


———————— 


LIGHT “OFF” LIGHT "ON" 

I 4 See 

© CHECK RESISTANCE BETWEEN RELAY TERMINALS REPAIR SHORT TO B+ 
“£2” AND “EI”. IN CKT 690. 

1S IT BETWEEN 50-80 OHMS? 


YES NO 


ae 


@ CHECK FOR CONTINUITY BETWEEN RELAY TERMINALS “E3” AND “E1”. | | REPLACE RELAY AND 
CONTINUE TEST AT STEP 4. 


NO CONTINUITY CONTINUITY 


I 


CONNECT TEST LIGHT BETWEEN B + AND RELAY CONNECTOR REPLACE RELAY AND 
TERMINAL "E1”. CONTINUE TEST AT STEP 4. 
CONNECT JUMPER BETWEEN DLC TERMINALS 12” AND “5” 

TURN IGNITION “ON.” 

PRESS “TRIP/ODO" BUTTON UNTIL "1.4” DISPLAYS IN TRIP 
MONITOR AREA OF CLUSTER. 

PRESS “ENG/MET” BUTTON UNTIL "10...0"" IN ODOMETER; DISPLAY 
WILL CYCLE BETWEEN "10...0” AND "10...1° (0= “OFF"/1 = “ON”). 
NOTE TEST LIGHT. 


“OFF” WHEN "10. "ON" WHEN “10..1" 


2 


CONTACT TECHNICAL ASSISTANCE NO TROUBLE FOUND; 
BEFORE REPLACING CCM. SEE "DIAGNOSTIC AIDS” 
(ON FACING PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. asses 80 
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COURTESY LAMP RELAY 
150 BLK 690 GRY/BLK: 


SEEGA-11 ‘COURTESY LAMP 
CONTROL 


3450 HATCH AJARINPUT 


| een: D [744 REDIBLK: (WAKE-UP) 
e ” 


CARGO 4 156 WHT. 


RM 
LAMPS ~ OKGRN RORMALLY OPEN), SEEBA-14 


TO COURTESY AND 
MAP LAMPS. 


TOLIGHT swiTcH <—! 6-21-93 


DTC 25 


COURTESY LAMP RELAY COIL CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


Circuit Description: 

‘The courtesy lamp relay coil circuit is completed by the CCM when it receives a courtesy lamps “ON” request 
from any of a number of different inputs (door locks, door ajar switches); the CCM grounds CKT 690, energizing 
the relay coil. 


DTC 25 Will Set When: The CCM senses the courtesy lamp control circuit is at a low voltage level when the 
CCM is not attempting to energize the relay coil. 


Action Taken (CCM will default to): Sets a DTC 25 and flashes the "SYS" indicator. 


DTC 25 Will Clear When: The CCM is attempting to energize the courtesy lamp relay or the CCM senses a 
high voltage in the courtesy lamp control circuit when the CCM is not attempting to energize the relay. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If the DTC is a history DTC, the 


refer to circled number(s) on the diagnostic chart. problem may be intermittent. ‘Try performing the test 
1. Determines ifa short to ground exists in CKT 840. shown while “wiggling” wiring and connectors; this 
2. Determines if the problem is an open CK 840 or a can often cause the malfunction to appear. Check for 
relay problem. poor connections at both the CCM and the courtesy 
3. Checks for a functional relay coil. lamp relay connector; these could cause an open or an 
4. Checks for an internal short to ground in the relay intermittent malfunction. Refer to “Intermittents and 
from terminals "E5” to“E1”. Poor Connections” in SECTION 8A-4. 
5. Checks for an open or short to ground in CKT 690. If CKT 690 is shorted to ground, the courtesy 
6. Determines whether the open indicated in Test 5 lamps will be “ON” at all times. If CKT 690 is open, 


lies in the wiring or connection to CKT 690 or in _ the courtesy lamp will be “OFF” at all times. 
the CCM itself. 
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DTC 25 


COURTESY LAMP RELAY COIL CIRCUIT 
CHEE LED FUSEF TS IF. OR (CIRCUIT OPEN OR SHORTED TO GROUND) 


ves 


(@ Je coven snmsenr cn sson on ox Swe ASSenmLe wth DARKTAPETO SMMULATEDARNESS, | [REPAR SHORT 
scuowpcoumsrtuanane neem 

(CONNECT TEST LIGHT BETWEEN RELAY CONNECTOR TERMINAL "E1” AND GROUND. CKT 840. 

sna lawn sone 

wae 


S — 


“ON” “OFF” 


cae 
(2s carectearacd arrneta sav eA raraneOOE 


"£2" AND "E1”; IS IT BETWEEN 50-80 OHMS? ‘CONNECTION OR 
OPENIN CKT 840. 


YES NO 


© CHECK FOR CONTINUITY BETWEEN REPLACE RELAY AND 
RELAY TERMINALS “ES” AND “E1”. CONTINUE TEST AT STEP 4. 


f =e 


NO CONTINUITY CONTINUITY 
LS a Cee 
(© CONNECT TEST LIGHT BETWEEN RELAY || REPLACE RELAY AND 
CONNECTOR TERMINALS “E1” AND CONTINUE TEST AT STEP 4, 
“E". 
‘CONNECT JUMPER BETWEEN DLC 
‘TERMINALS “12” AND “S”. 
‘TURN IGNITION “ON.” 
PRESS “TRIP/ODO” BUTTON UNTIL '1.4° 
DISPLAYS IN TRIP MONITOR AREA OF 
CLUSTER. 
PRESS “ENG/MET” BUTTON UNTIL 
“10...0" DISPLAYS IN ODOMETER; 
DISPLAY WILL CYCLE BETWEEN “10...0” 
AND “10...1° (= “OFF™/1 = “ON"). 
NOTE TEST LIGHT. 


“OFF” WHEN "10...1" “ON” WHEN “10...1" “ON” CONTINUOUSLY 

—t x 

© REPEAT STEP 4 EXCEPT CONNECT NO TROUBLE FOUND; REPAIR SHORT TO 
TEST LIGHT TO RELAY CONNECTOR SEE “DIAGNOSTIC AIDS” GROUND IN CKT 690. 
TERMINAL "E2” AND BACKPROBE ‘ON FACING PAGE. 
CCM CONNECTOR TERMINAL "D12". 

© NOTE TEST LIGHT. 


Se 


“ON” WHEN "10...1” “OFF” WHEN "10...1° 


2 1 


REPAIR OPEN CHECK FOR POOR CONNECTION AT CCM CONNECTOR TERMINAL “012”; 
IN CKT690. IF OK, CONTACT TECHNICAL ASSISTANCE BEFORE REPLACING CCM. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 
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INSTRUMENT CLUSTER, 


1365GRY 


1366 LT BLU/BLK 


1367 BLKAWHT 


rage [0 voewr —Pr boars 


Losic crouno ss2auK Eee 
tocic surety | ats | 1369¥EL 
ven'maniang [131 ett 


DTC 26 


LCD BLANKING CONTROL CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 
Circuit Description: 
‘The LCD blanking control circuit carries a signal which allows all segments of the LCD to be turned “OFF” 
simultaneously; its purpose is to allow the CCM to blank the LCD panel with a single signal. 


DTC 26 Will Set When: The CCM has requested the circuit to be low, 600 ms has passed and the CCM senses 
ahigh voltage in CKT 1374. 


Action Taken (CCM will default to): Sets a DTC 26 and flashes the “SYS” indicator. 


DTC 26 Will Clear When: The CCM no longer senses a high voltage in CKT 1374 when it is requesting the 
circuit to be low or the CCM is no longer requesting the circuit to be low. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If this fault is present, the LCD 


refer to circled number(s) on the diagnostic chart. portion of the instrument cluster will be blank. 
1, Checks for a good signal to the instrument cluster [f the DTC is a history DTC, the problem may be 
from the CCM. intermittent. Try performing the tests shown while 


2. Replaces the cluster’s pull-up resistor and voltage “wiggling” wiring and connectors; this can often cause 
reference to allow testing of the CCM. If the DTC the malfunction to appear. Refer to "Intermittents and 
comes back, the CCM is probably at fault. If the Poor Connections” in SECTION 84-4. 

DTC does not come back, the cluster is probably 
the source of the problem 

3. Checks for another DTC being set. If that DTC 
was set, it is possible that the problems which set. 
that DTC also set this one. 
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DTC 26 


LCD BLANKING CONTROL CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR 
CCM INTERNAL OPEN) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
TURN IGNITION “OFF.” 

REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS 
CONNECTOR CAPTURED IN IP CARRIER. 

USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN 
CLUSTER HARNESS CONNECTOR TERMINAL “13” AND GROUND. 
TURN IGNITION “ON.” 

NOTE VOLTAGE 


VARYING 2 TOSV Bs 
p= 


WAS DTC27 STORED? REPAIR SHORT TO 
B+ INCKT 1374, 


= 


CONNECT RED LEADS OF J 33431-8 SIGNAL GENERATOR UP REPAIR OPEN IN 
TESTER TO DVM. KT 1374. 
USING OHMMETER FEATURE OF DVM AND THREE 
ADJUSTMENT DIALS ON J 33431-8, SET RESISTANCE OF 
4.33431-B TO 1200 + 50 OHMS. 

TURN IGNITION “OFF.” 

DISCONNECT DVM FROM J 33431-8. 

USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF 
133431-B TO CLUSTER HARNESS CONNECTOR TERMINAL 
“913”; CONNECT THE OTHER LEAD TO TERMINAL “A16”. 
INSTALL TECH 1 

‘TURN IGNITION “ON.” 

USE TECH 1 TO READ CCM DTCs; DOES DTC 26 RESET? 


NO 


eee eet ed ee es 


CONTACT TECHNICAL ASSISTANCE (CHECK FOR INTERMITTENT IN CKT 1374, 
BEFORE REPLACING CCM. REFER TO “DIAGNOSTIC AIDS" ON FACING 
PAGE; IF OK, REPLACE INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCIs) AND VERIFY PROPER OPERATION obB2h0 
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INSTRUMENT CLUSTER 


1365 GRY 


1366 LT BLU/BLK 


DATA CLOCK 1367 BLKWHT 


DATA STROBE ‘1368 WHT 


LOGIC GROUND S52BLK 
Logic suPPLY 1369 YEL 
LED BLANKING 1374GRY 


CONTROL 


DTC 27 


LCD BLANKING CONTROL CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 
Circuit Description: 
The LCD blanking control circuit carries a signal which allows all segments of the LCD to be turned “OFF” 
simultaneously; its purpose is to allow the CCM to blank the LCD panel with a single signal. 


DTC 27 Will Set When: The CCM has requested the circuit to be high, 600 ms has passed and the CCM senses 
a low voltage in CKT 1374. 


Action Taken (CCM will default to): Sets a DTC 27 and flashes the “SYS” indicator. 


DTC 27 Will Clear When: The CCM no longer senses a low voltage in CKT 1374 when it is requesting the 
circuit to be high or the CCM is no longer requesting the circuit to be high. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If the circuit is open, the LCD 


refer to circled number(s) on the diagnostic chart. display will be blank; if there is a short to ground, the 
1. Checks for a short to ground in the circuit. display will not update (will be “frozen” 
2. Checks for an open in the circuit. If the DTC is a history DTC, the problem may be 


3. Replaces the cluster’s pull-up resistor and voltage intermittent. Try performing the tests shown while 
reference to allow testing of the CCM. Ifthe DTC “wiggling” wiring and connectors; this can often cause 
comes back, the CCM is probably at fault. [f the the malfunction to appear. Refer to "Intermittents and 
DTC does not come back, the cluster is probably Poor Connections” in SECTION 84-4. 
the source of the problem. 
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ENTRAL CONTROL MODULE 8D-37 


DTC 27 


LCD BLANKING CONTROL CIRCUIT 


(CIRCUIT 


OPEN OR SHORTED TO GROUND) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS, 
CONNECTOR CAPTURED IN VP CARRIER. 

USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN GROUND. 
AND UP CLUSTER HARNESS CONNECTOR TERMINAL "A13". 

CHECK FOR CONTINUITY TO GROUND. 


NO CONTINUITY 


CONTINUITY 


L 


—_I 


——— 


CONTINUITY 


DISCONNECT GRAY CCM CONNECTOR. 
USING ADAPTERS FROM J 35616, CONNECT DVM BETWEEN 


REPAIR SHORT TO GROUND 
IN CKT 1374. 


CCM HARNESS CONNECTOR TERMINAL “D11” AND UP 
‘CLUSTER HARNESS CONNECTOR TERMINAL "A13”. 
CHECK FOR CONTINUITY. 


me 


NO CONTINUITY 


CONNECT RED LEADS OF J 33431-8 SIGNAL GENERATORIP 


REPAIR OPEN IN CKT 1374, 


TESTER TO DVM. 
USING OHMMETER FEATURE OF DVM AND THREE ADJUSTMENT 
DIALS OF J 3431-8, SET RESISTANCE OF J 3431-8 TO 1200 ¢ SO 
OHMS. 

TURN IGNITION “OFF.” 

DISCONNECT DVM FROM J 33431. 

USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF 

1 33431-B TO CLUSTER HARNESS CONNECTOR TERMINAL "A13"; 
CONNECT THE OTHER LEAD TO TERMINAL "A16”. 

CONNECT GRAY CCM CONNECTOR. 

INSTALL TECH 1. 

‘TURN IGNITION “ON.” 

USE TECH 1 TO READ CCM DTCs; DOES DTC 27 RESET? 


Yes 


‘CHECK FOR POOR CONNECTION AT CCM. 
‘TERMINAL “011” CAUSING INTERMITTENT 
OPEN. IF OK, CONTACT TECHNICAL 
ASSISTANCE BEFORE REPLACING CCM. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 


NO 


CHECK FOR INTERMITTENTS IN CKT 
1374, REFER TO “DIAGNOSTIC AIDS” 
‘ON FACING PAGE; IF OK, REPLACE 
INSTRUMENT CLUSTER 


5.2593 
95'5876-80 
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INSTRUMENT CLUSTER 


1365 GRY 


1366 LT BLU/BLK 


1367 BLWHT 


vata cock | Ata ] 


1368 WHT 


patastrose | A15 | 


552 BLK 
1369 VEL 
1374GRY 


togicerouno | ar7 | 
ce surety [ane 
conan: Cais] 


4-28-93 
955282-80 


DTC 31 


LCD DATA CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 
Circuit Description: 

The LCD data cireuit carries the actual 160-bit data stream that contains the desired states of all segments on 
the LCD panel. During CCM power-up, the LCD data circuit is brought low by the CCM for approximately 80 ms. 
‘The CCM takes samples of the LCD data circuit during the last 40 ms to ensure the circuit is responding to the 
CCM command. If all the samples show the circuit remaining high, a DTC 31 is set. 


DTC 31 Will Set When: The CCM senses all high samples on the LCD data circuit when they should be low 
during CCM power-up testing. 


Action Taken (CCM will default to): Sets a DTC 31 and flashes the "SYS" indicator. 


DTC 31 Will Clear When: ‘The CCM doesn’t sense all high samples on the LCD data cireuit during CCM 
power-up testing. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for a good signal to the instrument cluster 
from the COM. 

2. Replaces the eluster’s pull-up resistor and voltage 
reference to allow testing of the CCM. If the DTC 
comes back, the CCM is probably at fault. If the 
DTC does not come back, the cluster is probably 
the source of the problem. 

3, Checks for another DTC being set. If that DTC 
was set, it is possible that the problems which set 
that DTC also set this one. 


Diagnostic Aids: If the circuit is shorted to B+ or 
the CCM is internally open, the LCD will be blank. 

If the DTC is a history DTC, the problem may be 
intermittent. Try performing the tests shown while 
“wiggling” wiring and connectors; this can often cause 
the malfunction to appear. Refer to “Intermittents and 
Poor Connections” in SECTION 8A-4. 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


CENTRAL CONTROL MODULE 80-39 


DTC 31 


LCD DATA CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR 
CCM INTERNAL OPEN) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
‘TURN IGNITION “OFF.” 

REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS 
CONNECTOR CAPTURED IN IP CARRIER. 

USING ADAPTER FROM/J 35616, CONNECT DVM BETWEEN CLUSTER 
HARNESS CONNECTOR TERMINAL “A12” AND GROUND. 

TURN IGNITION “ON.” 

NOTE VOLTAGE. 


VARYING2 TO 5V Be 
= 


@J[wasoreazsrontor] —_[rerainsnonrro 
B+ INCKT 1365. 


CONNECT RED LEADS OF J 33431-B SIGNAL GENERATORMP TESTER REPAIR OPEN IN 
TODVM. KT 1365. 
USING OHMMETER FEATURE OF DVM AND THREE ADJUSTMENT 
DIALS OF 133431-8 , SET RESISTANCE OF 1 33431-8 TO 1200 +50 
‘OHMS. 

TURN IGNITION “OFF.” 

DISCONNECT DVM FROM 4 33431 

USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF 133431 
TO CLUSTER HARNESS CONNECTOR TERMINAL “A12"; CONNECT 
‘THE OTHER LEAD TO TERMINAL “A16™. 

INSTALL TECH 1. 

TURN IGNITION “ON.” 

USE TECH 1 TO READ CCM DTCs; DOES DTC 31 RESET? 


-}——————————_ 


YES NO 


CONTACT TECHNICAL ASSISTANCE CHECK FOR INTERMITTENTS IN CKT 1365, 
BEFORE REPLACING CCM. REFER TO “DIAGNOSTIC AIDS” ON. 
FACING PAGE; IF OK, REPLACE 
INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. of 3D 
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8D-40 CENTRAL CONTROL MODULE 


INSTRUMENT CLUSTER 


1365 GRY 


1366 LT BLU/BLK 


paractock | ata } 1367 BLEWHT 


patastrose | ats | 


LoGic GRouND 


vocic surety [are | 


1368 WHT [i3 [para stir ° 


S52 BLK 
1369 YEL 


LED BLANKING | 13 | 


1374GRY 


DTC 32 


LCD DATA CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


Circuit Descriptio 


The LCD data circuit carries the actual 160-bit data stream that contains the desired states of all segments on 
the LCD panel. During CCM power-up, the LCD data circuit is brought low by the CCM for approximately 80 ms, 
This is followed by a high level for 80 ms. The CCM takes samples of the LCD data circuit during the last 40 ms 
to ensure the circuit is responding to the CCM command. If all the samples show the circuit remaining low, a 


DTC 32is set. 


DTC 32 Will Set When: The CCM senses all low samples on the LCD data circuit when they should be high 


during CCM power-up testing. 


Action Taken (CCM will default to): Sets a DTC 32 and flashes the “SYS” indicator. 


DTC 32 Will Clear When: The CCM doesn't sense all low samples on the LCD data circuit during CCM 


power-up testing. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Cheeks for a short to ground in the circuit. 

2. Checks for an open in the circuit, 

3. Replaces the cluster’s pull-up resistor and voltage 
reference to allow testing of the CCM. If the DTC 
comes back, the CCM is probably at fault. If the 
DTC does not come back, the eluster is probably 
the source of the problem. 


Diagnostic Aids: If there is a short to ground, all 
segments of the LCD digits will be “ON”; if there is an 
open, the LCD display will be blank. 

If the DTC is a history DTC, the problem may be 
intermittent. Try performing the tests shown while 
“wiggling” wiring and connectors; this can often cause 
the malfunction to appear. Refer to “Intermittents and 
Poor Connections” in SECTION 8A-4. 
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CENTRAL CONTROL MODULE 8D-41 


DTC 32 


LCD DATA CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS, 
‘CONNECTOR CAPTURED IN VP CARRIER. 


AND UP CLUSTER HARNESS CONNECTOR TERMINAL “A12*. 
¢ CHECK FOR CONTINUITY TO GROUND. 


USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN GROUND 


NO CONTINUITY 


I 


ate ee 


CONTINUITY 


I 


© DISCONNECT GREEN CCM CONNECTOR. 
(© USING ADAPTERS FROM J 35616, CONNECT DVM 
BETWEEN CCM HARNESS CONNECTOR TERMINAL “F16" 
AND UP CLUSTER HARNESS CONNECTOR TERMINAL A12 
© CHECK FOR CONTINUITY. 


CONTINUITY 


—L 


eae 


REPAIR SHORT TO GROUND IN 
CKT 1365. 


NO CONTINUITY 


I 


‘© CONNECT RED LEADS OF | 33431-B SIGNAL GENERATORIP 
TESTER TO DVM. 

‘© USING OHMMETER FEATURE OF DVM AND THREE ADJUSTMENT 
DIALS OF J 33431-B, SET RESISTANCE OF J 33431-B TO 1200450 
‘OHMS. 

TURN IGNITION “OFF 

DISCONNECT DVM FROM J 33431-8. 

USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF 
4133431-B TO CLUSTER HARNESS CONNECTOR TERMINAL “A12”; 
CONNECT THE OTHER LEAD TO TERMINAL “A16”. 

CONNECT GREEN CCM CONNECTOR 

INSTALL TECH 1. 

TURN IGNITION “ON.” 

USE TECH 1 TO READ CCM DTCs DOES DTC 32 RESET? 


REPAIR OPEN IN CKT 1365. 


YES 


No 


CHECK FOR POOR CONNECTION AT CCM TERMINAL “F16" 
CAUSING INTERMITTENT OPEN. IF OK, CONTACT 
TECHNICAL ASSISTANCE BEFORE REPLACING CCM. 


‘CHECK FOR INTERMITTENTS IN CKT 
1365, REFER TO "DIAGNOSTIC AIDS” 
ON FACING PAGE; IF OK, REPLACE 
INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR OTC(s) AND VERIFY PROPER OPERATION. 
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8D-42 CENTRAL CONTROL MODULE 


INSTRUMENT CLUSTER 


1365 GRY 


MCLOCK 1366 LT BLU/BLK 


DATA CLOCK 1367 BLKAWHT 


DATA STROBE 1368 WHT 


LOGIC GROUND 552 BLK 


LOGIC SUPPLY 1369 VEL 


LCD BLANKING 


1374GRY 


4-28-93 
955282-8D 


DTC 33 


DATA CLOCK CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 


Circuit Description: 

The data clock cireuit provides the timing signal which causes each of the 160 bits of the LCD data signal to 
be clocked into the buffer of the LCD display. During CCM power-up, the data clock circuit is brought low by the 
CCM for approximately 80 ms. The CCM takes samples of the data clock circuit during the last 40 ms to ensure 
the circuit is responding to the CCM command. If all the samples show the circuit remaining high, a DTC 33 is 
set. 


DTC 33 Will Set When: The CCM senses all high samples on the data clock circuit when they should be low 
during CCM power-up testing, 


Action Taken (CCM will default to): Sets a DTC 33 and flashes the “SYS” indicator. 
DTC 33 Will Clear When: The CCM doesn’t sense all high samples on the data clock circuit during CCM 


power-up testing. 


If there is a short to B+ or the 


DTC Chart Test Description: Number(s) below Diagnostic Aids: 


refer to circled number(s) on the diagnostic chart. CCM is internally open, the cluster display will be 
1. Checks for a good signal to the instrument cluster random characters, and the display will be “frozen.” 
from the CCM. If the DTC is a history DTC, the problem may be 


2. Replaces the cluster’s pull-up resistor and voltage intermittent. Try performing the tests shown while 
reference to allow testing of the CCM. Ifthe DTC “wiggling” wiring and connectors; this ean often cause 
comes back, the CCM is probably at fault. If the the malfunction to appear. Refer to “Intermittents and 
DTC does not come back, the cluster is probably Poor Connections” in SECTION 8A-4. 
the source of the problem. 

3. Cheeks for another DTC being set. If that DTC 
was set, it is possible that the problems which set 
that DTC also set this one. 
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CENTRAL CONTROL MODULE 8D-43 


DTC 33 
DATA CLOCK CIRCUIT 


(CIRCUIT SHORTED TO BATTERY VOLTAGE 


OR CCM INTERNAL OPEN) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
TURN IGNITION “OFF.” 


REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS CONNECTOR 


CAPTURED IN VP CARRIER. 


USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN CLUSTER HARNESS. 


CONNECTOR TERMINAL “A14” AND GROUND. 
TURN IGNITION “ON.” 
NOTE VOLTAGE. 


VARYING 2 TO 5V 


yo 


WAS DTC 34 STORED? 


REPAIR SHORT TO 
B+ IN CKT 1367. 


io 


CONNECT RED LEADS OF J 33431-8 SIGNAL GENERATORMP TESTER 
TODvM. 

USING OHMMETER FEATURE OF DVM AND THREE ADJUSTMENT 
DIALS OF J 3431-8, SET RESISTANCE OF 1 33431-B TO 1200450 
OHMS. 

TURN IGNITION “OFF.” 

DISCONNECT DVM FROM J 33431-B. 


USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF }33431-8 


TO CLUSTER HARNESS CONNECTOR TERMINAL “A14”; CONNECT 
‘THE OTHER LEAD TO TERMINAL “A16”. 

INSTALL TECH 1. 

TURN IGNITION “ON.” 

USE TECH 1 TO READ CCM DTCs. 

DOES DTC 33 RESET? 


REPAIR OPEN IN 
KT 1367. 


NO. 


CONTACT TECHNICAL ASSISTANCE 
BEFORE REPLACING CCM. 


CHECK FOR INTERMITTENTS IN CKT 1367, 
REFER TO “DIAGNOSTIC AIDS” ON 
FACING PAGE; IF OK, REPLACE 
INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION, 
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8D-44 CENTRAL CONTROL MODULE 


insraumentc.usrer 
sassny 
MCLOCK 1366 LT BLU/BLK 
pata cock sa67 swe 
pata stone 1360 war 
Loaie erouno ss20K 
LOGIC SUPPLY 1369 VEL 
contancine [at | tracy 
conTnot 12093 
95 5282-80 
DATA CLOCK CIRCUIT 


(CIRCUIT OPEN OR SHORTED TO GROUND) 
Circuit Description: 

The data clock circuit provides the timing signal which causes each of the 160 bits of the LCD data signal to 
be clocked into the buffer of the LCD display. During CCM power-up, the data clock circuit is brought low by the 
CCM for approximately 80 ms. This is followed by a high level for 80 ms. The CCM takes samples of the data 
clock circuit during the last 40 ms to ensure the circuit is responding to the CCM command. If all the samples 
show the circuit remaining low, a DTC 34 is set. 


DTC 34 Will Set When: The CCM senses all low samples on the data clock circuit when they should be high 
during CCM power-up testing. 


Action Taken (CCM will default to): Sets a DTC 34 and flashes the “SYS” indicator. 
DTC 34 Will Clear When: The CCM doesn’t sense all low samples on the data clock cireuit during CCM 


power-up testing. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If there is a short to ground, 


refer to circled number(s) on the diagnostic chart. random segments of the LCD digits will be “ON,” and 
1. Checks for a short to ground in the circuit. the display will not update. If there is an open, all 
2. Checks for an open in the circuit, segments will be "ON” and the cluster display will be 
3. Replaces the cluster’s pull-up resistor and voltage “frozen,” or the LCD will be blank. 

reference to allow testing of the CCM. If the DTC If the DTC is a history DTC, the problem may be 


comes back, the CCM is probably at fault. If the intermittent. Try performing the tests shown while 

DTC does not come back, the cluster is probably “wiggling” wiring and connectors; this can often cause 

the source of the problem. the maifunetion to appear. Refer to "Intermittents and 
Poor Connections” in SECTION 8A-4 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


CENTRAL CONTROL MODULE 8D-45 


DTC 34 


DATA CLOCK CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS 
CONNECTOR CAPTURED IN UP CARRIER. 

USING ADAPTER FROM/J 35616, CONNECT DVM BETWEEN GROUND. 
AND VP CLUSTER HARNESS CONNECTOR TERMINAL “A14”, 

‘CHECK FOR CONTINUITY TO GROUND. 


——$—$—$————————_ 


NO CONTINUITY CONTINUITY 
I I 
© DISCONNECT GREEN CCM CONNECTOR. REPAIR SHORT TO GROUND IN 
© USING ADAPTERS FROM J 35616, CONNECT DVM KT 1367. 
BETWEEN CCM HARNESS CONNECTOR TERMINAL “F14” 
AND VP CLUSTER HARNESS CONNECTOR TERMINAL “A14”. 
© CHECK FOR CONTINUITY. 


SS 


CONTINUITY NO CONTINUITY 


_ L 

© CONNECT RED LEADS OF  33431-8 SIGNAL GENERATOR/P REPAIR OPEN IN CKT 1367. 
TESTER TO DVM 

‘© USING OHMMETER FEATURE OF OVM AND THREE ADJUSTMENT 
DIALS OF 133631-, SET RESISTANCE OF J 33431-8 TO 1200250 
OHMS. 
TURN IGNITION “OFF.” 
DISCONNECT DVM FROM ) 3343: 
USING ADAPTERS FROM J 35616, CONNECT ONE LEAO OF 
4133431-B TO CLUSTER HARNESS CONNECTOR TERMINAL “A14”; 
‘CONNECT THE OTHER LEAD TO TERMINAL “A16", 
CONNECT GREEN CCM CONNECTOR 
INSTALL TECH 1. 
TURN IGNITION “ON.” 
USE TECH 1 TO READ CCM DTCs; DOES DTC 34 RESET? 


YES NO 


—_— 


‘CHECK FOR POOR CONNECTION AT CCM TERMINAL CHECK FOR INTERMITTENTS IN CKT 
“F14" CAUSING INTERMITTENT OPEN, IF OK, CONTACT 1367, REFER TO “DIAGNOSTIC AIDS” 
‘TECHNICAL ASSISTANCE BEFORE REPLACING CCM. ON FACING PAGE; IF OK, REPLACE 
INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 
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8D-46 CENTRAL CONTROL MODULE 


INSTRUMENT CLUSTER 
1365 GRY 
13667 SLUBLK 
pataciock | at4 | 1367 BLEWHT 
pata strose | A15 | 1368 wHT 
isicendun Far] oe 
Toacdiveie [aoe ie 
icomoicns [a9] israenr 
4:28.93 
93526280 
DATA STROBE CIRCUIT 


(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 
Circuit Description: 

The data strobe circuit provides the timing signal which causes the contents of the LCD's buffer to be 
displayed. This occurs after all 160 bits have been clocked into the LCD's buffer. During CCM power-up, the data 
strobe circuit is brought low by the CCM for approximately 80 ms. The CCM takes samples of the data strobe 
circuit during the last 40 ms to ensure the circuit is responding to the CCM command. If all the samples show the 
circuit remaining high, a DTC 36 is set. 


DTC 35 Will Set When: The CCM senses all high samples on the data strobe circuit when they should be low 
during CCM power-up testing. 


Action Taken (CCM will default to): Sets a DTC 35 and flashes the “SYS” indicator. 
DTC 35 Will Clear When: The CCM doesn’t sense all high samples on the data strobe cireuit during CCM 


power-up testing. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If there is a short to B+ or the 


refer to circled number(s) on the diagnostic chart. CCM is internally open, random characters will be 
1. Checks for a good signal to the instrument cluster _ displayed and the cluster display will be “frozen.” 
from the CCM. If the DTC is a history DTC, the problem may be 


2. Replaces the cluster’s pull-up resistor and voltage intermittent. ‘Try performing the tests shown while 
reference to allow testing of the CCM. Ifthe DTC “wiggling” wiring and connectors; this can often cause 
comes back, the CCM is probably at fault. If the _ the malfunction to appear. Refer to "Intermittents and 
DTC does not come back, the cluster is probably Poor Connections” in SECTION 8A-4. 
the source of the problem. 

3. Checks for another DTC being set. [f that DTC 
was set, it is possible that the problems which set 
that DTC also set this one. 
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CENTRAL CONTROL MODULE 8D-47 


DTC 35 


DATA STROBE CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR 
CCM INTERNAL OPEN) 


© NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 

© TURN IGNITION “OFF.” 

© REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS 
‘CONNECTOR CAPTURED IN UP CARRIER. 

© USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN CLUSTER 
HARNESS CONNECTOR TERMINAL “A15” AND GROUND. 

© TURN IGNITION “ON.” 

© NOTE VOLTAGE. 


VARYING 2 TO SV 


WAS DTC.36 STORED? REPAIR SHORT TO 
B+ INCKT 1368. 


is 


© CONNECT RED LEADS OF J 33431-8 SIGNAL GENERATOR/P TESTER REPAIR OPEN IN 
TODVM. CKT 1368, 

‘© USING OHMMETER FEATURE OF DVM AND THREE ADJUSTMENT 
DIALS OF J 33431-B, SET RESISTANCE OF J 33431-8 TO 1200 #50 
OHMS. 

© TURN IGNITION “OFF.” 

© DISCONNECT DVM FROM 33431-8, 

© USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF J33431-B 
TO CLUSTER HARNESS CONNECTOR TERMINAL “A15”; CONNECT 
‘THE OTHER LEAD TO TERMINAL “A16". 

© INSTALL TECH 1. 

© TURN IGNITION “ON.” 

© USE TECH 1 TO READ CCM DTCs; DOES DTC 35 RESET? 


—— 


NO 


CONTACT TECHNICAL ASSISTANCE BEFORE CHECK FOR INTERMITTENTS IN CKT 1368, 
REPLACING CCM. REFER TO “DIAGNOSTIC AIDS” ON 
FACING PAGE; IF OK, REPLACE 
INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR OTC(s) AND VERIFY PROPER OPERATION, of aD 
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8D-48 CENTRAL CONTROL MODULE 


INSTRUMENT CLUSTER 


1365GRY 


1366 LT BLU/BLK 


patactock | ata | 1367 BLKAVHT 


bara srnone [ ats vacewis ——Tora oara noe" 


toicrouno [417 | 5520uK [01 | ecovosicarouno 
oaic surety [ ate} ‘60,e1 
ceomtantne [ara | tracey 


4-28.93 
98 5282-80 


DTC 36 


DATA STROBE CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 
Circuit Description: 

‘The data strobe circuit provides the timing signal which causes the contents of the LCD's buffer to be 
displayed. This occurs after all 160 bits have been clocked into the LCD's buffer. During CCM power-up, the data 
strobe line is brought low by the CCM for approximately 80 ms. This is followed by a high level for 80 ms. The 
CCM takes samples of the data strobe line during the last 40 ms to ensure the line is responding to the CCM 
command. If all the samples show the line remaining low, a DTC 36 is set. 


DTC 36 Will Set When: The CCM senses all low samples on the data strobe circuit when they should be high 
during CCM power-up testing. 


Action Taken (CCM will default to): Sets a DTC 36 and flashes the "SYS” indicator. 
DTC 36 Will Clear When: The CCM doesn’t sense all low samples on the data strobe circuit during CCM 


power-up testing. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If there is an open, random 


refer to circled number(s) on the diagnostic chart. characters will be displayed and the cluster display 
1, Checks for a short to ground in the circuit. will be “frozen”; if there is a short to ground, the 
2. Checks for an open in the circuit. cluster display will flash random digits of the LCD. 

3. Replaces the cluster’s pull-up resistor and voltage If the DTC is a history DTC, the problem may be 


reference to allow testing of the CCM. Ifthe DTC intermittent. ‘Try performing the tests shown while 
comes back, the CCM is probably at fault. If the “wiggling” wiring and connectors: this can often cause 
DTC does not come back, the cluster is probably _ the malfunction to appear. Refer to "Intermittents and 
the source of the problem. Poor Connections” in SECTION 84-4. 
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CENTRAL CONTROL MODULE 8D-49 


DTC 36 


DATA STROBE CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


NOTE ALL STORED CURRENT ANO/OR HISTORY DTCs. 
REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS 
CONNECTOR CAPTURED IN UP CARRIER. 
USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN GROUND 
‘AND CLUSTER HARNESS CONNECTOR TERMINAL "A15.” 

© CHECK FOR CONTINUITY TO GROUND. 


_—————— es 


NO CONTINUITY CONTINUITY 
I I 
‘© DISCONNECT GREEN CCM CONNECTOR. REPAIR SHORT TO GROUND 
‘¢ USING ADAPTERS FROM J 35616, CONNECT DVM BETWEEN IN CKT 1368. 
CCM HARNESS CONNECTOR TERMINAL ”F13” AND 
CLUSTER HARNESS CONNECTOR TERMINAL “A15.”” 
© CHECK FOR CONTINUITY. 


_———————— 


CONTINUITY NO CONTINUITY 


= E I 

‘© CONNECT RED LEADS OF J 3431-8 SIGNAL GENERATOR /UP REPAIR OPEN IN CKT 1368. 
TESTER TO DVM. 

‘© USING OHMMETER FEATURE OF DVM AND THREE ADJUSTMENT 
DIALS OF J 33431-B, SET RESISTANCE OF J 33431-B TO 1200+ 50 
OHMS. 

TURN IGNITION “OFF.” 

DISCONNECT DVM FROM J 33431-8. 

USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF 
133431-8 TO CLUSTER HARNESS CONNECTOR TERMINAL “A1S; 
CONNECT THE OTHER LEAD TO TERMINAL “A16."" 

CONNECT GREEN CCM CONNECTOR. 

INSTALL TECH 1. 

TURN IGNITION “ON.” 

USE TECH 1 TO READ CCM DTCs; DOES DTC 36 RESET? 


YES NO 


“ 
‘CHECK FOR POOR CONNECTION AT CCM TERMINAL CHECK FOR INTERMITTENTS IN CKT 
“F13" CAUSING INTERMITTENT OPEN. IF OK, CONTACT 1368, REFER TO “DIAGNOSTIC 
TECHNICAL ASSISTANCE BEFORE REPLACING CCM. AIDS” ON FACING PAGE; IF OK, 

REPLACE INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC{s) AND VERIFY PROPER OPERATION. S230 
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8D-50 CENTRAL CONTROL MODULE 


INSTRUMENT CLUSTER 


1365 GRY 


1366 LT BLU/BLK 


patactock | ats | 1367 BLKWHT 


parastaose | A15 | 


LOGIC GROUND 


Locic surety | ats | 


1368 WHT 


5352 BLK 
1369 VEL 


teomsannns [ata | 


1374GRY 


4-28-93 
95 5282-80 


DTC 37 


M CLOCK CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 


Circuit Description: 


‘The M clock circuit carries a square wave signal which provides alternating voltage to the LCD’s backplane: 
this is required for proper operation of the LCD. During CCM power-up, the M clock circuit is brought low by the 
CCM for approximately 80 ms. The CCM takes samples of the M clock circuit during the last 40 ms to ensure the 
circuit is responding to the CCM command. Ifall the samples show the circuit remaining high, a DTC 37 is set 


DTC 37 Will Set When: The CCM senses all high samples on the M clock circuit when they should be low 


during CCM power-up testing. 


Action Taken (CCM will default to): Sets a DTC 37 and flashes the "SYS" indicator. 


DTC 37 Will Clear When: The CCM doesn’t sense all high samples on the M clock circuit during CCM power- 


up testing. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Checks for a good signal to the instrument cluster 
from the CCM. 

2, Replaces the cluster’s pull-up resistor and voltage 
reference to allow testing of the CCM. If the DTC 
comes back, the CCM is probably at fault. If the 
DTC does not come back, the cluster is probably 
the source of the problem. 

3. Checks for another DTC being set. If that DTC 
was set, it is possible that the problems which set 
that DTC also set this one. 


Diagnostic Aids: If the CCM is internally open, 
some segments of the digits in the display will be “ON” 
and some will be “OFF”; some segments of the digits 
will be dim, and others will be full-intensity. 

If the DTC is a history DTC, the problem may be 
intermittent. ‘Try performing the tests shown while 
“wiggling” wiring and connectors; this can often cause 
the malfunction to appear. Refer to "Intermittents and 
Poor Connections” in SECTION 8A-4. 
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DTC 37 


M CLOCK CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR 
CCM INTERNAL OPEN) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
TURN IGNITION “OFF.” 

REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS 
CONNECTOR CAPTURED IN UP CARRIER. 

USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN CLUSTER 
HARNESS CONNECTOR TERMINAL "A11” AND GROUND. 

TURN IGNITION “ON.” 

NOTE VOLTAGE. 


VARYING 2 TO 5V Be 
pa Ese 


@[wasoresestoneo? TEPARSHORTTO 
De INcKT 366 


[2 


CONNECT RED LEADS OF J 33431-8 SIGNAL GENERATORIP TESTER REPAIR OPEN IN 
TO DVM. KT 1366. 
USING OHMMETER FEATURE OF OVM AND THREE ADJUSTMENT 
DIALS OF 1 33431-8, SET RESISTANCE OF 1 33431-B TO 120050 
ons. 

TURN IGNITION “OFF.” 

DISCONNECT DVM FROM J 3343 

USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF J 33431-8 
TO CLUSTER HARNESS CONNECTOR TERMINAL “A11"; CONNECT 
THE OTHER LEAD TO TERMINAL “A16". 

INSTALL TECH 1 

TURN IGNITION “ON.” 

USE TECH 1 TO READ CCM DTCs; DOES OTC 37 RESET? 


SS 


NO. 


L LC 


CONTACT TECHNICAL ASSISTANCE CHECK FOR INTERMITTENTS IN CKT 1366, 
BEFORE REPLACEMENT CCM. REFER TO “DIAGNOSTIC AIDS” ON 
FACING PAGE; IF OK, REPLACE 
INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. ost 30 
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INSTRUMENT CLUSTER 


DATA 1365 GRY 


McLocK 1366 LT BLU/ELK 


DATA CLOCK 1367 BLKAWHT 


DATA STROBE 1468 WaT. 


LOGIC GROUND. 552.BLK 


LOGIC SUPPLY 1369 YEL 
LCD BLANKING 1374GRY 


DTC 38 


M CLOCK CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 
Circuit Description: 

The M clock circuit carries a square wave signal which provides alternating voltage to the LCD's backplane; 
this is required for proper operation of the LCD. During CCM power-up, the M clock line is brought low by the 
CCM for approximately 80 ms. This is followed by a high level for 80 ms. The CCM takes samples of the M clock 
line during the last 40 ms to ensure the line is responding to the CCM command. If all the samples show the line 
remaining low, a DTC 38 is set. 


DTC Will Set When: The CCM senses all low samples on the M clock circuit when they should be high during 
CCM power-up testing. 


Action Taken (CCM will default to): Sets a DTC 38 and flashes the “SYS” indicator. 
DTC Will Clear When: The CCM doesn’t sense all low samples on the M clock cireuit during CCM power-up 


testing, 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If there is an open or short to 


refer to circled number(s) on the diagnostic chart. ground, some segments of the digits in the display will 

1. Checks for a short to ground in the circuit. be “ON” and some will be “OFF”; some segments of the 

2. Checks for an open in the circuit. digits will be dim, and others will be full-brightness. 

3, Replaces the cluster’s pull-up resistor and voltage If the DTC is a history DTC, the problem may be 
reference to allow testing of the CCM, Ifthe DTC intermittent. Try performing the tests shown while 
comes back, the CCM is probably at fault. If the “wiggling” wiring and connectors; this can often cause 
DTC does not come back, the cluster is probably _ the malfunction to appear. Refer to “Intermittents and 
the source of the problem. Poor Connections” in SECTION 8A-4. 
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DTC 38 


M CLOCK CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


NOTE ALL STORED CURRENT AND/OR HISTORY DTCs. 
REMOVE INSTRUMENT CLUSTER TO EXPOSE CLUSTER HARNESS 
CONNECTOR CAPTURED IN UP CARRIER. 
USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN GROUND 
‘AND CLUSTER HARNESS CONNECTOR TERMINAL “A11. 

© CHECK FOR CONTINUITY TO GROUND. 


| 


NO CONTINUITY CONTINUITY 


I L 


‘© DISCONNECT GREEN CCM CONNECTOR. REPAIR SHORT TO GROUND 
‘© USING ADAPTERS FROM J 35616, CONNECT DVM BETWEEN IN CKT 1366. 
CCM HARNESS CONNECTOR TERMINAL “F11” AND CLUSTER 
HARNESS CONNECTOR TERMINAL "A11.”" 
@ CHECK FOR CONTINUITY. 


f| Setsnieteeeen ena 


TON 


(© CONNECT RED LEADS OF J 33431-B SIGNAL GENERATOR /UP REPAIR OPEN IN CKT 136. 
TESTER TO DVM. 

‘© USING OHMMETER FEATURE OF DVM AND THREE ADJUSTMENT 
DIALS ON J 33431-B, SET RESISTANCE OF J 33431-B TO 120050 
ons. 

TURN IGNITION “OFF.” 

DISCONNECT DVM FROM J 33431-8, 

USING ADAPTERS FROM J 35616, CONNECT ONE LEAD OF 
1.33431-B TO CLUSTER HARNESS CONNECTOR TERMINAL “A11"; 
CONNECT THE OTHER LEAD TO TERMINAL “A16.” 
CONNECT GREEN CCM CONNECTOR. 

INSTALL TECH 1. 

TURN IGNITION “ON.” 

USE TECH 1 TO READ CCM DTCs; DOES DTC 38 RESET? 


YES No 
I 
CHECK FOR POOR CONNECTION AT CCM TERMINAL CHECK FOR INTERMITTENTS IN CKT 
“£11” CAUSING INTERMITTENT OPEN. IF OK CONTACT 1366, REFER TO “DIAGNOSTIC 
TECHNICAL ASSISTANCE BEFORE REPLACING CCM. AIDS” ON FACING PAGE; IF OK, 
REPLACE INSTRUMENT CLUSTER. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 9838230 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


8D-54 CENTRAL CONTROL MODULE 


Topic, << 800 TAN ‘800 TAN 


TERMINAL “3” $222 
Toot \ 2 
eae Qe aon TAN 
s2z $222 SEEBA-50 


wt PPL 
rh ra rh 


Loy 2 


‘et ser — 


800TAN 800TAN 800 TAN 800 TAN 


ENGINE ‘POWERTRAIN 
1 contro. 1 1 CONTROL 
MODULE 4 1 Mooute 
(VIN) (VIN P) 


Loy Fy 


rope : 
resmansce2 LY] Important: 
© SOME EARLY PRODUCTION VEHICLES 
MAY HAVE ORN/BLK WIRES INSTEAD OF 
TANFOR CKT #00. 
1.1.99 
ad 98 5283-8D 


1807 PPL 
J 

ST 

1807 PPL—| 0 | 


DTc 41 


PCM/ECM SERIAL DATA CIRCUIT 
(LOSS OF COMMUNICATIONS) 


Circuit Descriptio: 

The serial data cireuit is a communications link between the CCM, PCM/ECM, EBTCM, DERM, and C68 
HVAC programmer, if equipped. It is a master/slave configuration, with the CCM acting as master, and all the 
other devices communicating with each other through the CCM. 


DTC 41 Will Set When: The CCM is the master of the bus and the PCM (LT1) or the ECM (LTS) does not 
respond to three CCM polls. 


Sets a DTC 41 and flashes the “SYS” indicator. 


Action Taken (CCM will default to): 


FEDS system 


processing is prohibited if the malfunction occurred when the engine was not running 


DTC 41 Will Clear When: The PCM (LT1) or the ECM (LTS) does respond to CCM polls. 


Important 


© Some early production vehicles may have ORN/BLK wires instead of TAN for CKT 800. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Determines if the CCM is having a problem 
communicating with the PCM (LT1) or ECM 
(LTS) 

2. Checks for an open between serial data 1 of the 
CCM and PCM (LT1) or ECM (LTS) serial data 
line 

3. Checks for an open between serial data 2 of the 

CCM and PCM (LT1) or ECM (LTS) serial data 

line 

Cheeks for a short to ground in CKT 800. 

Checks for a short to battery in CKT 800. 

Repeats Tests 2 through 5 using PCM (LT1) or 

ECM (LTS) serial data line 2 rather than line 1 


ea 


Diagnostic Aids: A short circuit on the serial data 
link will take the whole link down; an open circuit will 
take down only those devices which become open- 
circuited. 

A serial data malfunction may also cause an 
inoperative trip computer, loss of English/metrie 
temperature display control on the C68 electronic 
HVAC control head, and loss of the “Check Gauges” 
function. 

If this malfunction is present, a C68 electronic 
HVAC control head LED will flash. 

Check for a PCM (LT1) or ECM (LT5) DTC 51, 
which will cause this DTC to set. The PCM (LT1) or 
ECM (LTS) DTC 51 problem will also be evidenced by 
the inability to flash PCM (TL) or ECM (LTS) DTCs 
or to read PCM (LT1) or ECM (LT5) DTCs through the 
CCM. 
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DTC 41 


PCM/ECM SERIAL DATA CIRCUIT 
(LOSS OF COMMUNICATIONS) 


CONNECT JUMPER BETWEEN DLC TERMINALS “12” AND “S”. 
TURN IGNITION “ON.” 

PRESS “TRIP RESET” BUTTON UNTIL ” 
MONITOR AREA OF CLUSTER. 

NOTE SPEEDOMETER; DOES IT DISPLAY “Err”? 


1" DISPLAYS IN TRIP 


YES 


No 


TURN IGNITION “OFF.” 
DISCONNECT PCM/ECM CONNECTOR ” 

DISCONNECT GREEN CCM CONNECTOR. 

USING ADAPTERS FROM J 35616, CONNECT DVM BETWEEN CCM 
HARNESS CONNECTOR TERMINAL “E13” AND PCM/ECM. 
HARNESS CONNECTOR TERMINAL “D4” (VIN P) OR "D15" (VIN). 
CHECK FOR CONTINUITY. 


CONTINUITY 


2 Beane 


NO TROUBLE FOUND; SEE “DIAGNOSTIC 
AIDS” ON FACING PAGE. 


— 


NO CONTINUITY 


a Na 


‘© USING ADAPTERS FROM J 35616, CONNECT DVM BETWEEN CCM 
HARNESS CONNECTOR TERMINAL “F12” AND PCWECM. 
HARNESS CONNECTOR TERMINAL “D4” (VIN P) OR “D15” (VIN J). 
CHECK FOR CONTINUITY. 


CONTINUITY 


‘© USING ADAPTERS FROM J 35616, CONNECT DVM BETWEEN 
CCM HARNESS CONNECTOR TERMINAL “E13” AND GROUND. 
© CHECK FOR CONTINUITY TO GROUND. 


NO CONTINUITY 


cal EES 


eh 


_——— 


REPAIR OPEN IN CKT 800 TO CCM 
‘CONNECTOR TERMINAL “E13”. 


NO CONTINUITY 


| 


REPAIR OPEN IN CKT 800 TO CCM 
CONNECTOR TERMINAL "F12 


CONTINUITY 


USING ADAPTER FROM J 35616, CONNECT TEST LIGHT BETWEEN. 
CCM HARNESS CONNECTOR TERMINAL “E13” AND GROUND. 
TURN IGNITION “ON.” 

NOTE TEST LIGHT. 


“OFF” 


REPAIR SHORT TO 
GROUND IN CKT 800. 


von 
i 


@ REPEAT STEPS 2 THROUGH 5, EXCEPT USE PCM/ECM 
CONNECTOR TERMINAL “O15” WHERE “D4” IS 
SPECIFIED, AND "020" WHERE “D15" IS SPECIFIED. 

© IF PROBLEM IS NOT LOCATED, SEE “DIAGNOSTIC AIDS” 
(ON FACING PAGE. 


REPAIR SHORT TO 8 + IN 
KT 800, 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 
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PASS-KEY® RESISTOR 
ON IGNITION KEY 


IGNITION 
LOCK 
CYLINDER 


Fern | ascaayean 
[rs | pass-xeyereruan 


1073 WHT/BLK 


1074 PPLWHT 


ATBASE OF 
STEERING 
‘COLUMN 


DTC 51 


PASS-Keye DETECTION CIRCUIT 
(INVALID KEY DETECTION) 


Circuit Description: 


The PASS-Key® detection circuit is completed by the PASS-Key® (with embedded resistor pellet) in the 


ignition lock cylinder. 


Contacts in the ignition lock cylinder mate with those on the pellet, and the CCM 


‘compares the resistance value of the key pellet to the “valid” resistance programmed into the CCM 

DTe 51 Will Set When: Igmition 1s “ON” and the voltage level sampled at the CCM's PASS-Key® INPUT is 
above or below the valid voltage range stored in the CCM, signaling an invalid PASS-Key® resistance. 

Action Taken (CCM will default to): Sets a DTC 51, illuminates the "SECURITY” indicator, disables 
crank enable and FEDS system processing, disables sampling of the PASS-Key® resistance for a period of time 


and does not disarm an armed UTD system. 


DTC 51 Will Clear When: Ignition 1 is ON” and a valid PASS-Key® resistance has been detected at the 


CCM’s PASS-Key® INPUT. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. This test determines if the key itself is 
malfunctioning. 

2. This test uses the VATS/PASS interrogator test 
device to determine the key code number, based on 
its resistance value. Then, the CCM’s diagnostic 
function is used to read the key through the PASS- 
Key? circuit. The CCM-generated value from the 
odometer display is compared to a chart of CCM 
values vs. the corresponding key code number. 
The key code number from the PASS-Key® 
Interrogator is compared to the code number from 
the chart to see if they match. 

3. Ifthe key codes determined in Test 2 do not match, 
this test checks to see if PASS-Key® DTCs 52 
(short circuit) or 53 (open circuit) are set; the 
conditions that set these DTCs could cause the 
CCM to decide that a good key is actually 
malfunctioning 

4. This test checks to see if CKT 1073 and its 
connectors are good up to the ignition lock cylinder 
connector. 

5. This test checks to see if CKT 1074 is open. 

6. This test checks to see if the CCM is putting out 
the desired signal from terminal "E12” 


Diagnostic Aids: Check for poor connections at 
both the CCM and the ignition lock cylinder assembly, 
these could cause an open, incorrect PASS-Key® 
resistance, or intermittent fault. If the DTC is a 
history DTC, the problem may be intermittent. Try 
performing the tests shown while “wiggling” wiring, 
connectors, and the key; this can often cause the 
malfunction to appear. Refer to “Intermittents and 
Poor Connections” in SECTION 8A-4 

If the key resistor pellet is incorrect there will be 
no outputs from the CCM to the starter enable relay or 
the PCM (LT1) or ECM (LTS). This state will last 
approximately 3 minutes. If a key is inserted or the 
ignition is turned "ON” again before the 3 minute time 
frame is complete, the timer will reset to 3 minutes. 
Disconnecting the battery will not clear the timer 
sequence; it will reset to 3 minutes when battery 
power is restored. Even if a proper key is inserted 
during one of the timer periods, the vehicle will not 
start until the total time period has lapsed. 

While very unlikely, it is possible that extremely 
hot or cold ambient conditions may cause a DTC 51 
To eliminate this possibility, make sure both the 
vehicle and especially the key are near normal “room 
temperature” conditions when testing, 

Make sure the key resistor contacts are clean and 
free of any grease, oil, ete. These substances could 
interfere with the key detection cireuit and set a DTC 
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‘© TRY ALL KEYS PROVIDED TO THE OWNER (NOTE: IFA DTC 51 
KEY DOES NOT WORK, YOU MUST WAIT 3 MINUTES 

BEFORE TRYING THE NEXT KEY TO ALLOW THE PASS- 

Key® SYSTEM TO RESET. SEE “DIAGNOSTIC AIDS” FOR PASS-Key® DETECTION CIRCUIT 
SHORE INF CRMATION). (INVALID KEY DETECTION) 

DOES ONE OF THE KEYS WORK? 


NO YES 


© CHECK FOR OTHER PASS-Key® SYSTEM DTCs, SUCH AS DTC 52 OR 53; THESE REPLACE MALFUNCTIONING 
DTCs COULD CAUSE DTC 51 TO SET. ARE DTCs 52 OR S3 SET? KEY(S). 


YES 


USE PASS-Key® INTERROGATOR J 35628 TO DETERMINE KEY CODE NUMBER. (© REPAIR DTC52 AND/OR 
CONNECT JUMPER BETWEEN DLC TERMINALS “12” AND "5". 53 CONDITION. 

TURN IGNITION “ON.” @ CLEAR DTCs AND CHECK 
PRESS “TRIP/ODO™ BUTTON UNTIL “1.2” DISPLAYS IN TRIP MONITOR AREA OF CLUSTER. IF DTC51 RESETS; IF IT 
PRESS “ENG/MET™ BUTTON UNTIL “06 xxx" DISPLAYS IN ODOMETER. DOES, RETURN TO THIS 
NOTE “xxx” VALUE, TEST. 

FIND KEY CODE NUMBER FROM TABLE BELOW USING "xxx" VALUE. 

DOES KEY CODE FROM TABLE MATCH THAT FOUND USING INTERROGATOR? 


DISCONNECT IGNITION LOCK CYLINDER CONNECTOR AT BASE OF STEERING NO TROUBLE FOUND. SEE 
COLUMN. “DIAGNOSTIC AIDS” ON 
USING ADAPTER FROM J 35616, CONNECT OVM BETWEEN CCM SIDE OF FACING PAGE. 

IGNITION LOCK CYLINDER CONNECTOR TERMINAL B AND GROUND. 
TURN IGNITION “ON.” 

NOTE VOLTAGE; IS IT APPROXIMATELY 5 VOLTS? 


YES NO. 


HARNESS TERMINAL “A” AND CCM CONNECTOR TERMINAL ‘TERMINAL “E12” BY BACKPROBING. 


CONTINUITY NO CONTINUITY 
I 

NO TROUBLE FOUND; REPAIR CKT 1074 OR CONNECTORS; ‘CHECK FORPOOR ‘CHECK FORPOOR 

CONTACT TECHNICAL IF OK, SEE "DIAGNOSTIC AIDS” ON CONNECTIONS, PARTIAL ‘CONNECTION AT 

ASSISTANCE BEFORE FACING PAGE. SHORTS, OR DAMAGED. ‘CCM TERMINAL 

REPLACING CCM. WIRING IN CKT 1073. E12"; 


aioor IF OK, CONTACT 
XXX" VALUE _| KEY CODE NUMBER Tienmacar 


ASSISTANCE 
‘BEFORE REPLACING 
ccm. 


33:38 
a2a7 
5258 
e270 
7683 
5198 

106-113 

128-428 

e103 

149-156 

jout70 

beats) 

130.204 

i 10.28.03 

208-213 98 5887-80 


Geavausuns 
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[ e12 | pass-Key® INPUT 


[Fs | pass-eyreTuRn 


PASS-KEY® RESISTOR 
ON IGNITION KEY 


ocean bl 1073 WHT/ALK 


— ak [* | 1074 PPLWHT 


ATBASE OF 
STEERING 
COLUMN 


IGNITION 
‘LOCK 
CYLINDER 


11-9-93 
95 5284-80 


DTC 52 


PASS-Keye DETECTION CIRCUIT 
(SHORTED TO GROUND) 
Circuit Description: 
The PASS-Key® detection circuit is completed by the PASS-Key® (with embedded resistor pellet) in the 
ignition lock cylinder. Contacts in the ignition lock cylinder mate with those on the pellet and the CCM compares 
the resistance value of the key pellet to the “valid” resistance programmed into the CCM 


DTC 52 Will Set When: Ignition 1 is “ON” and sampling by the CCM of the voltage level at the CCM’s 
PASS-Key® INPUT detects a short circuit at the CCM’s PASS-Key® INPUT. 


Action Taken (CCM will default to): Sets a DTC 52, illuminates the “SECURITY” indicator, disables 
crank enable and FEDS system processing, disables sampling of the PASS-Key® resistance for a period of time 
and does not disarm an armed UTD system. 


DTC 52 Will Clear When: 
PASS-Key® INPUT. 


Ignition 1 is “ON” and a short circuit is no longer detected at the CCM’s 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 


Diagnostic If the DTC is a history DTC, the 
problem may be intermittent. Try performing the 


1. Determines if the CCM is reading a short to 
ground condition. 

2. This uses the tests described in SECTION 8A to 
determine if a problem lies in the lock cylinder or 
its harness. 

3. This checks if there is a short to ground in CKT 
1073, 

4, This checks if there is a short between CKT 1073 
and CKT 1074, whieh the CCM would interpret as 
a short to ground. 

5. Tries to induce an intermittent, checks the key 
itself for a shorted resistor pellet, and checks if the 
CCM is the cause of the malfunction. If, after 
clearing DTCs, the DTC resets, the CCM must be 
malfunctioning since the rest of the system has 
checked as “OK.” 


tests shown while “wiggling” wiring and connectors; 
this can often cause the malfunction to appear. Check 
for poor connections at both the CCM and the ignition 
lock cylinder assembly; these could cause an open, 
short, incorrect PASS-Key® resistance, or an 
intermittent fault. Refer to "Intermittents and Poor 
Connections” in SECTION 8-4. 

Make sure the key resistor contacts are clean and 
free of any grease, oil, etc. These substances could 
interfere with the key detection circuit and set a DTC. 

If there is a short to ground in CKT 1073, the 
vehicle will exhibit a no-crank condition. 
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DTC 52 


CHECK IGNITION KEY RESISTOR PELLET FOR A PASS-Keye DETECTION CIRCUIT 


RESISTANCE OF LESS THAN 50 OHMS; IF SO, (SHORTED TO GROUND) 
REPLACE KEY, CLEAR DTCs, AND SEE IF DTC 
RESETS. IF IT DOES, CONTINUE WITH THIS CHART. 


CONNECT JUMPER BETWEEN DLC TERMINALS “12” AND “5”. 

TURN IGNITION “ON.” 

PRESS “TRIP/ODO” BUTTON UNTIL ‘1.2' DISPLAYS IN TRIP MONITOR 
AREA OF CLUSTER, 

PRESS “ENG/MET” BUTTON UNTIL ‘06 xxx’ DISPLAYS IN ODOMETER, 
WITH ‘exe’ BEING A NUMBER FROMO TO 255. 

NOTE ‘xxx’ VALUE; IS IT 0 TO 5? 


a 


ves No 
L = 
¢ PERFORM "LOCK CYLINDER AND HARNESS TEST” NO TROUBLE FOUND; SEE “DIAGNOSTIC AIDS” 
[AS OUTLINED IN SECTION 8A-133 OF ON FACING PAGE. 
“ELECTRICAL DIAGNOSIS" (SECTION 8A). 
WAS A PROBLEM FOUND IN ABOVE TEST FROM 
SECTION 3A? 


NO YES 


‘TURN IGNITION “OFF.” REPAIR PROBLEM FOUND IN SECTION 8A TEST, 
DISCONNECT IGNITION LOCK CYLINDER CONNECTOR. | | THEN CLEAR DTC 52 AND SEE IF IT RESETS; IF SO, 
USING ADAPTER FROM J 35616, CONNECT DVM BEGIN AT STEP 1. 

BETWEEN CCM HARNESS SIDE CONNECTOR 
TERMINAL “B” AND GROUND. 

MEASURE RESISTANCE; IS IT 5 OHMS OR LESS? 


USING ADAPTERS FROM J 35616 AND DVM, 
‘MEASURE RESISTANCE BETWEEN CCM HARNESS REPAIR SHORT TO GROUND IN CKT-1073, 
SIDE CONNECTOR TERMINALS “A” AND “8; 1ST 
LESS THAN 1000 OHMS? 


@ REPEAT TESTS N THIS CHART WHILE ‘WIGGLING’ REPAIR SHORT BETWEEN CKTS 1073 AND 1074, 
WIRES, CONNECTORS, AND KEY IN IGNITION 

LOCK CYLINDER, TO TRY TO INDUCE AN. 

INTERMITTENT THAT MAY EXIST. 

IF ABOVE CHECKS ARE OK, CLEAR DTCs AND SEE 

IF DTC RESETS; IF SO, CONTACT TECHNICAL 

ASSISTANCE BEFORE REPLACING CCM. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 
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[ea | pass neyo nrut 
[re | pass-koyenerunn 


PASS-KEY® RESISTOR 
‘ON IGNITION KEY. 


—_ [® | 1073 WHT/BLK 


1074 PPLAWHT 


IGNITION 
LOCK 
CYLINDER 


AT BASE OF 
STEERING 
COLUMN 


11.9-93 
95'5284-80 


DTC 53 


DETECTION CIRCUIT 
PEN OR SHORTED TO B +) 


PASS-Ke 
(CIRCUIT 


Circuit Description: 

The PASS-Key® detection circuit is completed by the PASS-Key® (with embedded resistor pellet) into the 
ignition lock cylinder. Contacts in the ignition lock cylinder mate with those on the pellet, and the CCM 
compares the resistance value of the key pellet to the “valid” resistance programmed into the CCM. 


DTC 53 Will Set When: Ignition 1 is “ON” and sampling by the CCM of the voltage level at the CCM’s 
PASS-Key® INPUT detects an open circuit or short to B+ at the CCM’s PASS-Key® INPUT. 


Action Taken (CCM will default to): Sets a DTC 53, illuminates the “SECURITY” indicator, disables 
crank enable and FEDS system processing, disables sampling of the PASS-Key® resistance for a period of time 
and does not disarm an armed UTD system. 


DTC 53 Will Clear When: Ignition 1 is “ON” and an open circuit or short to B+ is no longer detected at the 


CCM’s PASS-Key® INPUT. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. Determines if the CCM is reading an open circuit 
condition. 

2. Determines if the CCM output to the ignition lock 

cylinder and CKT 1073's wiring and connectors 

are good. 

Checks for a short to B+ in CKT 1074. 

Determines if the CCM return path wiring, 

connectors, and CCM internal ground are good. If 

all are good, the ignition lock cylinder is 

malfunctioning and should be replaced. 

Checks for poor contact or connection. 

Checks for CCM output at terminal “E12.” 


Be 


5 
6 
Diagnostic Aids: If the DTC is a history DTC, the 
problem may be intermittent. Try performing the 


tests shown while “wiggling” wiring and connectors; 
this can often cause the malfunction to appear. 


Check for poor connections at both the CCM and 
the ignition lock cylinder assembly; these could cause 
an open, incorrect PASS-Key® resistance, or an 
intermittent malfunction. Refer to “Intermittents and 
Poor Connections” in SECTION 8A-4. 

Many other CCM-controlled circuits use the 
internal CCM ground mentioned in Test Description 4. 
Other inoperative or malfunctioning circuits, such as 
fuel gage, DIC switches, ambient light sensor, 
dimming potentiometer, etc., may indicate that the 
CCM internal ground is bad. 

Make sure the key resistor contacts are clean and 
free of any grease, oil, etc. These substances could 
interfere with the key detection circuit and set a DTC. 

If there is an open in CKT 1073 or CKTT 1074, the 
vehicle will exhibit a no-erank condition. If there is a 
short to B+ in CKT 1073, there will also be a no-crank 
condition. 
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DTC 53 


PASS-Key® DETECTION CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO B +) 


CONNECT JUMPER BETWEEN DLC TERMINALS “12” AND “5”. 

TURN IGNITION “ON.” 

PRESS “TRIP/ODO” BUTTON UNTIL “1.2” DISPLAYS IN TRIP MONITOR AREA OF CLUSTER 
PRESS “ENG/MET” BUTTON UNTIL “06 xxx" DISPLAYS IN ODOMETER, WITH “xxx” 
BEING A NUMBER FROM 070 255. 

NOTE “xxx” VALUE; IS IT BETWEEN 226 AND 255? 


© REPEAT TEST 1 WHILE “WIGGLING” KEY AND 
IGNITION LOCK CYLINDER. 
IS “wex” VALUE EVER BETWEEN 226 AND 255? 


DISCONNECT IGNITION LOCK CYLINDER CONNECTOR. 

USING ADAPTER FROM J 35616, CONNECT DVM 

BETWEEN CCM HARNESS SIDE CONNECTOR TERMINAL 

“"B" AND GROUND. 

NOTE VOLTAGE. NO TROUBLE FOUND; SEE 
“DIAGNOSTIC AIDS” ON 

FACING PAGE. 


APPROX. 5 V_ ‘OVERS.5 V 
I i 
© USING ADAPTER FROM J 35616, CONNECT DVM. REPAIR SHORT TO USING ADAPTORS 
BETWEEN CCM HARNESS SIDE CONNECTOR TeRMINAL | | B+ INCKT 1073 FROM 35616, 
“A” AND GROUND. CONNECT DVM 
IS A SHORT TO VOLTAGE INDICATED? BETWEEN GREEN CCM 
‘CONNECTOR TERMINAL 
"£12" AND GROUND. 
NOTE voLTaGE. 


TURN IGNITION “OFF.” REPAIR SHORT TO ASS. 

‘© USING ADAPTER FROM 35616, CHECK FOR B+ INCKT 1074 —_ 
CONTINUITY BETWEEN CCM HARNESS SIDE IF CONNECTOR AND REPAIR OPENIN 
CONNECTOR TERMINAL “A” AND GROUND. TERMINAL CONNECTION || CkT 1073. 

TO TERMINAL "E12" IS OK, 

THEN CONTACT 

TECHNICAL ASSISTANCE 

BEFORE REPLACING CCM. 


CONTINUITY NO CONTINUITY 
REPLACE IGNITION LOCK CYLINDER REPAIR OPEN OR POOR CONNECTIONS IN. 
CKT 1074; IF OK, CONTACT TECHNICAL 
ASSISTANCE BEFORE REPLACING CCM. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. os se3380 
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DTC 54 
FEDS FUEL ENABLE CIRCUIT 
(FUEL ENABLE FAILURE) 


Circuit Description: 


‘The FEDS fuel enable system uses the serial data link between the CCM and the PCM (LT1) or ECM (LTS) to 
perform a password exchange routine when ignition 1 is “ON.” A successful password exchange enables fuel 


injectors. 


DTC 54 Will Set When: [gnition 1 is"ON,” DTC 41 


is not set and an unsuccessful CCM to PCM (LT1) or ECM 


(LT5) FEDS password exchange occurred within the specified time period 
Action Taken (CCM will default to): Sets a DTC 54, sets FEDS fuel enable bit, flashes the “SECURITY” 


indicator and “SYS” indicator and disables fuel injector: 


$s. 


DTC 54 Will Clear When: Ignition 1 is “ON” and the CCM successfully exchanges the CCM to PCM (LT1) or 


ECM (LTS5) FEDS password. 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 

1. Checks for PCM (LT1) or ECM (LTS) operation. If 
the Malfunction Indicator Lamp (MIL) "Service 
Engine Soon” is not “ON,” the PCM (LT1) or ECM 
(LT5) may not be available for FEDS exchange for 
one of many reasons. Perform the “On-Board 
Diagnostic (OBD) System Check” in SECTION 
6E3-A to determine if there is a problem with the 
PCM (LT1) or ECM (LTS). 

Checks for a PCM (LT1) or ECM (LT5) DTC 51. If 
PCM (LT1) or ECM (LT5) DTC 51 is set, the PCM 
(LTD or ECM (LTS) and/or PROM may have a 
problem which could prohibit successful FEDS 
exchange. Repair the PCM (LT1) or ECM (LTS) 
DTC 51 condition using the PCM (LT1) or ECM 
(LT5) DTC 51 chart in SECTION 6E3-A before 
continuing. 

Checks for CCM DTCs 51, 52 or 53. These DTCs 
define a problem with the PASS-Key’ itself or the 
PASS-Key® detection circuitry. If the PASS-Key? 
is not correct, the FEDS exchange will not take 
place. 

Checks for a CCM DTC 54 reset after most items 
that could affect FEDS fuel enable have checked 
out as OK. If DTC 54 resets, replace the CCM 


Diagnostic Aids: It is very important that a 
thorough inspection of the wiring and connectors be 
performed, Failure to carefully and fully inspect 
wiring and connectors may result in misdiagnosis, 
causing part replacement with reappearance of the 
malfunction. See “Intermittents and Poor 
Connections” in SECTION 84-4. 

If a serial data link malfunction oceurs while the 
vehicle is running, FEDS will keep PCM (LT1) or ECM 
(LTS) fuel enabled to prevent a no-start condition on 
the next start attempt. If the serial data link 
malfunction occurs with the vehicle at rest and the 
engine not running, FEDS will not enable fuel 

If the vehicle exhibits a cranks but won't run 
condition, the FEDS exchange has not been 
successfully completed. If the vehicle will not crank, 
the CCM is not satisfied with the PASS-Key® and is 
not allowing cranking, or there is a problem in the 
cranking system itself. 

Early production vehicles may have ORN/BLK 
wires instead of TAN wires for the “Serial Data” 
connections. 
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DTC 54 


FEDS FUEL ENABLE CIRCUIT 
(FUEL ENABLE FAILURE) 


IMPORTANT! IF IGNITION 11S “ON” AND A 
SCAN TOOL TEST HAS BEEN SELECTED, CYCLING 
IGNITION 1 “OFF” TO “ON” WITHOUT FIRST 
EXITING THE CURRENT SCAN TOOL TEST CAN SET 
ADTCS4, THIS WILL LIKELY BE VIEWED AS 
HISTORY ONLY. 


2 ee 


‘© IGNITION “ON,” ENGINE NOT RUNNING. 
IS “SERVICE ENGINE SOON" INDICATOR “ON”? 


NO 


M/ECM DTC S1 SET? PERFORM “DIAGNOSTIC CIRCUIT CHECK™ 
IN SECTION 6E3-A. 


El Iptra e eee eee 


IS CCM DTC 51, 52, OR 53 ALSO SET? REPAIR PCM/ECM OTC 51. 


© CLEARDTCs. REPAIR CCM DTC 51, 52, OR 53. 
© IGNITION “OFF.” 
© IGNITION “ON.” 

DOES CCM DTC 54 RESET? 


CONTACT TECHNICAL ASSISTANCE NO TROUBLE FOUND; SEE “INTERMITTENTS 
BEFORE REPLACING CCM. AND POOR CONNECTIONS" IN SECTION 8A-4. 
ALSO SEE “DIAGNOSTIC AIDS” ON FACING 
PAGE. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR OTC(s) AND VERIFY PROPER OPERATION. Ms i305 
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DTC 61 


PASS-Key* #1 PROGRAMMING CIRCUIT 
(PROGRAMMING RESISTANCE OUT OF RANGE) 
Circuit Description: 

When a CCM is replaced, it must be programmed to accept the resistance value of the existing vehicle keys to 
allow PASS-Key® operation. See SECTION 9D for programming procedure. The CCM prompts the technician to 
insert the keys in succession. The CCM compares the resistances of each of the keys inserted and, if they are both 
within the same resistance “window,” the programming sequence ends and the PASS-Key® system is ready for 
operation. 

‘The PASS-Key® detection circuit is completed by the PASS-Key® (with embedded resistor pellet) in the 
ignition lock cylinder. Contacts in the ignition lock cylinder mate with those on the pellet, and the CCM reads 
the key pellet resistance. 


DTC 61 Will Set When: Key #1 is inserted and the CCM senses a voltage at the PASS-Key® INPUT that is 
not within the allowed range, indicating Key #1 resistance is out of the allowable resistance range. 


Action Taken (CCM will default to): Sets a DTC 61. 


DTC 61 Will Clear When: The CCM senses a voltage level at the PASS-Key® INPUT that is within the 
allowed range. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: Check for poor connections at 


refer to circled number(s) on the diagnostic chart 

1. Checks to see if the PASS-Key® resistor pellet is 
within the allowable range of PASS-Key® 
resistances. 

2. Checks if the CCM output and CKT 1073's wiring 
and connectors are good up to the ignition lock 
cylinder connector. 

3. Checks if the CCM internal ground and CKT 
1074's wiring and connectors are good up to the 
ignition lock cylinder connector. 

4. Quick-checks the wiring lock cylinder and key 
assembly for resistance within the PASS-Key® 
range 

5. Checks to see if'a problem indicated in Test #2 lies 
in the CKT 1073 wiring or connectors or in the 
CCM itself 


both the CCM and the ignition lock cylinder connector; 
these could cause an open, short, incorrect PASS-Key® 
resistance, or an intermittent malfunction. Refer to 
“Intermittents and Poor Connections” in SECTION 
8A-4, 

Make sure the key resistor contacts are clean and 
free of any grease, oil, ete. These substances could 
interfere with the key detection circuit and set a DTC. 

Before replacing a CCM due to a PASS-Key® DTC, 
make sure the key resistor is clean, clear the CCM 
DTCs, and try the programming sequence again. If 
the DTC resets and the problem is not found in the 
DTC chart, replace the CCM. 

If the DTC is a history DTC, the PASS-Key® 
programming sequence was never successfully 
completed, This will also be indicated by a flashing 
“SECURITY” lamp whenever the ignition is “ON.” 
Refer to SECTION 9D for programming information 
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DTC 61 


PASS-Keye #1 PROGRAMMING CIRCUIT 
(PROGRAMMING RESISTANCE OUT OF RANGE) 


CHECK FOR DTCs 52 OR 53 BEFORE BEGINNING TESTING. IF ONE OR 
‘GOTH OF THESE DTCs ARE SET, CORRECT THE PROBLEM, CLEAR THE 
DTCs, AND CHECK IF DTC 61 RESETS. IF IT DOES, RETURN TO THIS CHART. 


‘@ CONNECT OHMMETER TO PASS-KEY RESISTOR PELLET 
CONTACTS. 
¢_NOTE RESISTANCE; IS IT BETWEEN 394 - 12,036 OHMS? 


YES NO 


a 


INSERT KEY IN IGNITION, 
DISCONNECT IGNITION LOCK CYLINDER CONNECTOR 
USING ADAPTER FROM J 35616, CONNECT DVM BETWEEN 
IGNITION LOCK CYLINDER CCM HARNESS SIDE 
‘CONNECTOR TERMINAL “B” AND GROUND. 

NOTE VOLTAGE; |S IT APPROXIMATELY 5 VOLTS? 


REPLACE KEY 


YES NO 


DT 
‘© USING ADAPTER FROMJ 35616, ‘© CONNECT DVM BETWEEN GROUND AND. 
CONNECT TEST LIGHT BETWEEN B+ AND CCM CONNECTOR TERMINAL “E12” BY 
IGNITION LOCK CYLINDER CCM HARNESS BACKPROBING. 
SIDE CONNECTOR TERMINAL “A”. ‘© NOTE VOLTAGE; IS IT APPROXIMATELY 5 
© NOTE TESTLIGHT vouTs? 


-——— 


UGHT “ON” LIGHT “OFF” 


—L I 


INSERT KEY IN IGNITION. CHECK FOR OPEN IN 


CHECK FOR POOR 


ves 


USING ADAPTERS FROM J 35616, 
CONNECT DVM BETWEEN LOCK 
CYLINDER HARNESS CONNECTOR 
TERMINALS "A* AND “B” 

NOTE RESISTANCE; IS IT BETWEEN 
394-12,036 OHMS? 


kT 1074 AND 
CONNECTORS; IF OK, 
CONTACT TECHNICAL 
ASSISTANCE BEFORE 

REPLACING CCM. 


NO 


NO TROUBLE FOUND; SEE 
“DIAGNOSTIC AIDS” ON 
FACING PAGE. 


PERFORM “LOCK CYLINDER AND 
HARNESS TEST” AS OUTLINED IN 
SECTION 88-133 OF “ELECTRICAL 
DIAGNOSIS” (SECTION 8A) AND 
REPAIR AS DIRECTED, 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC{s) AND VERIFY PROPER OPERATION. 


REPAIR OPEN IN 
kT 1073 


CONNECTION AT CCM 
TERMINAL “E12”; IF OK, 
CONTACT TECHNICAL 
ASSISTANCE BEFORE 
REPLACING CCM. 


8-26-93 
95 6084.80 
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DTC 62 


PASS-Keye #2 PROGRAMMING CIRCUIT 
(PROGRAMMING RESISTANCE HIGH) 
Circuit Description: 

When a CCM is replaced, it must be programmed to accept the resistance value of the existing vehicle keys to 
allow PASS-Key® operation. See SECTION 9D for programming procedure. The CCM prompts the technician to 
insert the keys in succession. The CCM compares the resistances of each of the keys inserted and, if they are both 
within the same resistance “window,” the programming sequence ends and the PASS-Key® system is ready for 
operation. 

The PASS-Key® detection circuit is completed by the PASS-Key® (with embedded resistor pellet) in the 
ignition lock cylinder. Contacts in the ignition lock cylinder mate with those on the pellet, and the CCM reads 
the key pellet resistance. 


DTC 62 Will Set When: Key #2 is inserted and the CCM senses a voltage at the PASS-Key® INPUT that 
exceeds the upper limit set by the programming of Key #1, indicating Key #2 resistance is greater than Key #1 
resistance. 


Action Taken (CCM will default to): Sets a DTC 62. 


DTC 62 Will Clear When: The CCM senses a voltage level at the PASS-Key® INPUT that is within the 
allowed range. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: Check for poor connections at 

refer to cireled number(s) on the diagnostic chart. both the CCM and the ignition lock cylinder connector; 

1. Checks if Key #2 is in the same resistance _ these could cause an open, short, incorrect PASS-Key® 
“window” as Key #1, which the CCM is resistance, or an intermittent malfunction. Refer to 
programmed to from the first step of the  “Intermittents and Poor Connections” in SECTION 
programming sequence. If itis, the DTC problem  8A-4 


may be due to intermittents. Make sure the key resistor contacts are clean and 
2. Checks for contaminants on the key resistor free of any grease, oil, etc. ‘These substances could 
pellets being the problem. interfere with the key detection circuit. 


Make sure the key resistor is clean, clear the CCM 
DTCs, and try the programming sequence again. If 
the DTC resets, replace the CCM. 
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DTC 62 


PASS-Key® #2 PROGRAMMING CIRCUIT 
(PROGRAMMING RESISTANCE HIGH) 


CHECK FOR DTCs 52 OR S3 BEFORE BEGINNING TESTING. 
If ONE OR BOTH OF THESE DTCs ARE SET, CORRECT THE 
PROBLEM, CLEAR THE DTCs, AND CHECK IF DTC 62 RESETS. 
IF IT DOES, RETURN TO THIS CHART. 


I 


© USE VATS/PASS INTERROGATOR J 35628-A TO DETERMINE 
KEY CODE NUMBER OF KEY #1 AND KEY #2. 
ARE THEY THE SAME? 


ves 


ue 


(© CHECK FOR POSSIBLE INTERMITTENTS IN CONNECTORS 
AND WIRING OF CKTS 1073 AND 1074, INCLUDING THE 
LOCK CYLINDER AND ITS HARNESS. 

© IF THE ABOVE CHECK OK, SEE “DIAGNOSTIC AIDS” ON 
FACING PAGE. 


© CHECK BOTH KEYS FOR CONTAMINANTS 
(ON THE SURFACE OF THE KEY PELLETS. 


(00 BOTH KEYS APPEAR OK? 


REPLACE SECOND CLEAN KEV(S) AND 
KEY WITH A KEY START AGAIN AT STEP 1. 


THAT HAS THE SAME 
KEY CODE NUMBER 
AS THE FIRST KEY, 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY OPERATION. 


10-793 
95 6096-80 
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DTC 63 


PASS-Key* #2 PROGRAMMING CIRCUIT 
(PROGRAMMING RESISTANCE LOW) 
Circuit Description: 

When a COM is replaced, it must be programmed to accept the resistance value of the existing vehicle keys to 
allow PASS-Key® operation. See SECTION 9D for programming procedure. The CCM prompts the technician to 
insert the keys in succession. The CCM compares the resistances of each of the keys inserted and, if they are both 
within the same resistance “window,” the programming sequence ends and the PASS-Key® system is ready for 
operation. 

The PASS-Key® detection circuit is completed by the PASS-Key® (with embedded resistor pellet) in the 
ignition lock cylinder. Contacts in the ignition lock cylinder mate with those on the pellet, and the CCM reads 
the key pellet resistance 


DTC 63 Will Set When: Key #2 is inserted and the CCM senses a voltage at the PASS-Key® INPUT that is 
lower than the lower limit set by the programming of Key #1, indicating Key #2 resistance is less than Key #1 
resistance. 


Action Taken (CCM will default to): Sets a DTC 63. 


DTC 63 Will Clear When: The CCM senses a voltage level at the PASS-Key® INPUT that is within the 
allowed range. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: Check for poor connections at 
refer to circled number(s) on the diagnostic chart. both the CCM and the ignition lock cylinder connector: 
1. Checks if Key #2 is in the same resistance these could cause an open, short, incorrect PASS-Key® 

“window” as Key #1, which the CCM is resistance, or an intermittent malfunction. Refer to 


programmed to from the first step of the  “Intermittents and Poor Connections” in SECTION 

programming sequence. If it is, the DTC problem — 8A-4. 

may be due to intermittents Make sure the key resistor contacts are clean and 
2. Checks for contaminants on the key resistor free of any grease, oil, ete. ‘These substances could 

pellets being the problem. interfere with the key detection circuit. 


Make sure the key resistor is clean, clear the CCM 
DTCs, and try the programming sequence again. If 
the DTC resets, replace the CCM 
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DTC 63 


PASS-Key® #2 PROGRAMMING CIRCUIT 
(PROGRAMMING RESISTANCE LOW) 


‘CHECK FOR DTCs 52 OR 53 BEFORE BEGINNING TESTING. 
IF ONE OR BOTH OF THESE DTCs ARE SET, CORRECT THE 
PROBLEM, CLEAR THE DTCs, AND CHECK IF DTC 63 RESETS. IF 
IT DOES, RETURN TO THIS CHART. 


I 


(© USE VAT/PASS INTERROGATOR J 35628-A TO DETERMINE 
KEY CODE NUMBER OF KEY #1 AND KEY #2. 
‘ARE THEY THE SAME? 


© CHECK FOR POSSIBLE INTERMITTENTS IN CONNECTORS 
AND WIRING OF CKTS 1073 AND 1074, INCLUDING THE 
LOCK CYLINDER AND ITS HARNESS. 

© IF THE ABOVE CHECK OK, SEE “DIAGNOSTIC AIDS” ON 
FACING PAGE. 


© CHECK BOTH KEYS FOR CONTAMINANTS 
(ON THE SURFACE OF THE KEY PELLETS. 
DO BOTH KEYS APPEAR OK? 


REPLACE SECOND CLEAN KEY(S) AND 
KEY WITH A KEY START AGAIN AT STEP 1. 


THAT HAS THE SAME 
KEY CODE NUMBER 
AS THE FIRST KEY. 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 
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DTC71 


LCD DIMMING OUTPUT CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 
Circuit Descri 
‘The LCD dimming output circuit, which controls the back lighting on the radio control head (and the HVAC 
control head when equipped with C68 Electronic Climate Control), receives its ground in the form of a PWM 
output from the CCM through CKT 1381. Power is supplied to the circuit internally through the radio control 
head (and HVAC control head, if equipped) 


DTC 71 Will Set When: All the following are true: ignition 3 is “ON,” headlamps or parking lamps “ON,” 
PWM dimming control is not set for 0% or 100%, no transition captured over a specified time span at CCM 
terminal “C2” and PWM feedback shows a high logic state over the complete capture time. 


Action Taken (CCM will default to): Sets a DTC 71 and flashes the “SYS” indicator. 

DTC 71 Will Clear When: Any of the following are true: ignition 3 is “OFF,” headlamps or parking lamps are 
“OFF,” PWM dimming control is set for 0% or 100%, a transition captured over a specified time span at CCM 
terminal “C2” or PWM feedback does not show a high logic state over the complete capture time. 


Diagnostic Aids: If the DTC is a history DTC, the 
problem may be intermittent. Try performing the 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 


1, Checks for a short to B+ in CKT 1381 

2, Checks for proper operation at the radio control 
head end of the circuit. 

3. Checks for proper operation of the circuit at the 
CCM; if there is a problem and the connection is 
OK, replace the CCM. 

4, Reconnects each of the possible problem parts back 
into the system one by one; if a DTC resets after a 
certain device is plugged back into the circuit, that 
device is causing the malfunction and should be 
replaced. 


tests shown while “wiggling” wiring and connectors; 
this can often cause the malfunction to appear. Check 
for poor connections at the CCM, the radio control 
head, and the HVAC control head (if equipped with 
C68 Electronic Climate Control); these could cause an 
open or an intermittent malfunction. Refer to 
“Intermittents and Poor Connections” in SECTION 
BA-4. 
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DTC 71 


LCD DIMMING OUTPUT CIRCUIT 
(CIRCUIT SHORTED TO BATTERY 
VOLTAGE OR CCM INTERNAL OPEN) 


COVER AMBIENT LIGHT SENSOR WITH DARK TAPE, TURN PARKING LAMPS “ON,” AND OPERATE DIMMER 
CONTROL. CLUSTER AND L/P LIGHTING SHOULD RESPOND TO DIMMER; IF NO DIMMING OCCURS. 
ANYWHERE ON UP, REFER TO 8A-117 TO REPAIR DIMMER CONTROL BEFORE BEGINNING TESTING. 


‘TURN PARKING LAMPS “OFF.” 
‘COVER AMBIENT LIGHT SENSOR WITH DARK TAPE TO SIMULATE DARKNESS. 

REMOVE RADIO CONTROL HEAD AND C68 HVAC CONTROL HEAD (IF EQUIPPED); DISCONNECT 
CONNECTORS FROM BOTH CONTROL HEADS. 

‘CONNECT TEST LIGHT BETWEEN GROUND AND 7-WAY RADIO HARNESS CONNECTOR TERMINAL “3”. 
TURN IGNITION “ON.” 

NOTE TEST LIGHT. 


OFF ON 


TURN IGNITION “OFF.” REPAIR SHORT TO B+ IN CKT 1381 
CONNECT TEST LIGHT BETWEEN B + AND 7-WAY RADIO 
HARNESS CONNECTOR TERMINAL "3". 

TURN PARKING LAMPS “ON.” 

PUT DIMMER CONTROL IN "FULL BRIGHT” POSITION. 
NOTE TEST LIGHT BRIGHTNESS, THEN MOVE DIMMER 
THROUGHOUT ITS OPERATING RANGE; DOES THE TEST 
LIGHT BRIGHTNESS CHANGE SIGNIFICANTLY? 


CONNECT TEST LIGHT BETWEEN B + AND CCM {CONNECT RADIO HEAD; 
CONNECTOR TERMINAL “C2” BY BACKPROBING. OPERATE DIMMING - 

TURN PARKING LAMPS “ON.” DOES DTCRESET? 

NOTE TEST LIGHT BRIGHTNESS, THEN MOVE DIMMER ‘© IFDTCDOES NOT RESET, PLUGIN HVAC 
‘THROUGHOUT ITS OPERATING RANGE; DOES THE HEAD AND OPERATE DIMMING - 

TEST LIGHT BRIGHTNESS CHANGE SIGNIFICANTLY? DOES DTCRESET? 


DTC SETS 
———— 

REPLACE CONTROL CHECK FOR 

HEAD THAT CAUSED, INTERMITTENTS; SEE 
DTC TO SET AGAIN. "DIAGNOSTIC AIDS” ON 
FACING PAGE. 


NO TROUBLE FOUND; SEE ” DIAGNOSTIC AIDS” ON ‘CHECK FOR POOR CONNECTION AT CCM; IF OK, CONTACT 
FACING PAGE. TECHNICAL ASSISTANCE BEFORE REPLACING CCM, 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTCs) AND VERIFY PROPER OPERATION. 9303.80 
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DTC 72 


LCD DIMMING OUTPUT CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


Circuit Description: 

The LCD dimming output circuit, which controls the back lighting on the radio control head (and the HVAC 
control head when equipped with C68 Electronic Climate Control) receives its ground in the form of a PWM 
output from the CCM through CKT 1381. Power is supplied to the circuit internally through the radio control 
head (and HVAC control head, if equipped). 


DTC 72 Will Set When: All the following are true: ignition 3 is “ON,” headlamps or parking lamps “ON,” 
PWM dimming control is not set for 0% or 100%, no transition captured over a specified time span at CCM 
terminal “C2” and PWM feedback shows a low logic state over the complete capture time 

Action Taken (CCM will default to): Sets a DTC 72 and flashes the "SYS" indicator. 

DTC 72 Will Clear When: Any of the following are true: ignition 3 is OFF,” headlamps or parking lamps are 


“OFF,” PWM dimming control is set for 0% or 100%, a transition captured over a specified time span at CCM 
terminal “C2” or PWM feedback does not show a low logic state over the complete capture time. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: If the DTC is a history DTC, the 


refer to circled number(s) on the diagnostic chart. problem may be intermittent. Try performing the 

1. This checks for the appropriate signal up to the _ tests shown while “wiggling” wiring and connectors; 
point of connection with the radio control head. this can often cause the malfunction to appear. 

2, This checks if the radio control head is causing the Cheek for poor connections at the CCM, the radio 
fault: if the DTC resets, replace the radio control control head, and the HVAC control head (if equipped 
head. with C68 Electronic Climate Control); these could 


3. This checks if the C68 HVAC control head is cause an open or an intermittent malfunction. Refer to 
causing the fault; if the DTC resets, replace the “Intermittents and Poor Connections” in SECTION 


HVAC control head BA-4. 
4, Checks for intermittents; if none and the DTC A DTC 72 and 74 may set if an aftermarket radio is 
resets, replace the CCM. installed and the original radio control head dimming 


control lines have been left open. Refer to dealer 
service bulletin for repair information. 
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DTC 72 


LCD DIMMING OUTPUT CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


‘COVER AMBIENT LIGHT SENSOR WITH DARK TAPE, TURN PARKING LAMPS “ON,” AND OPERATE DIMMER 
CONTROL. CLUSTER AND L/P LIGHTING SHOULD RESPOND TO DIMMER; IF NO DIMMING OCCURS 
ANYWHERE ON UP, REFER TO 8A-117 TO REPAIR DIMMER CONTROL BEFORE BEGINNING TESTING. 


I 


© TURN PARKING LAMPS “OFF.” 

COVER AMBIENT LIGHT SENSOR WITH DARK TAPE TO SIMULATE DARKNESS. 

REMOVE RADIO CONTROL HEAD AND C68 HVAC CONTROL HEAD (IF EQUIPPED); DISCONNECT 
CONNECTORS FROM BOTH CONTROL HEADS. 

TURN IGNITION “OFF.” 

CONNECT TEST LIGHT BETWEEN B + AND RADIO CONTROL HEAD CONNECTOR TERMINAL “3”. 
TURN PARKING LAMPS “ON” AND OPERATE DIMMER CONTROL. 

NOTE TEST LIGHT WHILE OPERATING DIMMER CONTROL. 


) 


. 
° 


BRIGHTNESS VARIES LIGHT “ON” STEADY NO LIGHT 
x ——r 
REPAIR SHORT TO © CHECK FOR OPEN IN CKT 1381. 
GROUND IN CKT 1381. ©. IF OK, SEE "DIAGNOSTIC AIDS” FOR 
INTERMITTENT INFORMATION. 

@ CLEARDTCS. © IF OK, CONTACT TECHNICAL 

© CONNECT RADIO CONTROL HEAD. ASSISTANCE BEFORE REPLACING CCM. 

‘© TURN PARKING LAMPS "ON AND OPERATE DIMMER CONTROL. 

DOES DTC RESET? 


No Yes 
‘© CONNECT C68 HVAC CONTROL HEAD (IF EQUIPPED; IF NOT SKIP REPLACE RADIO CONTROL HEAD. 
TO STEP 4). 
‘© TURN PARKING LAMPS “ON” AND OPERATE DIMMER CONTROL. 


DOES DTC RESET? 


YES 


(@ CHECK WIRING AND CONNECTORS FOR REPLACE HVAC CONTROL HEAD. 
INTERMITTENTS. 

© CLEAR DTCs, THEN TURN ON PARKING LAMPS 
AND OPERATE DIMMER. 
DOES DICRESET? 


Yes No 


CONTACT TECHNICAL ASSISTANCE NO TROUBLE FOUND; SEE “DIAGNOSTIC 
BEFORE REPLACING CCM. AIDS ” ON FACING PAGE. 


10-7.93 
95 5835-80 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 
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11-10-92 
95 5836-80 


DTC 73 


LED DIMMING OUTPUT CIRCUIT 
(CIRCUIT SHORTED TO BATTERY VOLTAGE OR CCM INTERNAL OPEN) 
Circuit Description: 
‘The LED display dimming output circuit receives its ground in the form of a PWM output from the CCM 
through CKT 1382. The power for the circuit is supplied internally from the light switch, HVAC control head, 
and radio control head. 


DTC 73 Will Set When: All the following are true: ignition 3 is “ON,” headlamps or parking lamps “ON,” 
PWM dimming control is not set for 0% or 100%, no transition captured over a specified time span at CCM 
terminal “D2” and PWM feedback shows a high logic state over the complete capture time 


Action Taken (CCM will default to): Sets a DTC 73 and flashes the "SYS" indicator. 


DTC 73 Will Clear When: Any of the following are true: ignition 3 is “OFF,” headlamps or parking lamps are 
“OFF,” PWM dimming control is set for 0% or 100%, a transition captured over a specified time span at CCM 
terminal "D2” or PWM feedback does not show a high logic state over the complete capture time. 


DTC Chart Test Description: 


Number(s) below 


refer to circled number(s) on the diagnostic chart. 


1. 


2. 


3. 


Checks for a short to B+ in CKT 1382. 

Checks for proper operation at the radio control 
head end of the circuit. 

Puts the radio control head back into the circuit, 
which has checked OK up to this point. If the DTC 
resets, the radio control head must be causing it 
and should be replaced. 

Puts the light switch LED back into the circuit. [f 
the DTC resets, the light switch assembly must be 
causing it and should be replaced. 

Puts the (optional) C68 HVAC control head back 
into the circuit, If the DTC resets, the HVAC 
control head must be causing it and should be 
replaced 


Diagnostic Aids: If the DTC is a history DTC, the 
problem may be intermittent. Try performing the 
tests shown while “wiggling” wiring and connectors; 
this can often cause the malfunction to appear. Check 
for poor connections at the CCM, the radio control 
head, and the HVAC control head (if equipped with 
C68 Electronic Climate Control); these could cause an 
open or an intermittent fault. Refer to “Intermittents 
and Poor Connections” in SECTION 84-4. 

If CK 1382 is shorted to battery, none of the 
LEDs will operate 
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DTC 73 

seathelaus “onan onat omen contox LED DIMMING OUTPUT CIRCUIT 
CLUSTER AND UP LIGHTING SHOULD RESPOND TO DIMMER; IF (CIRCUIT SHORTED TO BATTERY 
NO DIMMING OCCURS ANYWHERE ON UP, REPAIR DIMMER. VOLTAGE OR CCM INTERNAL OPEN) 
— 
REMOVE RADIO CONTROL HEAD AND C68 CONTROL HEAD (If EQUIPPED); DISCONNECT CONNECTORS FROM BOTH CONTROL 
REMOVE LIGHT SWITCH ASSEMBLY; DISCONNECT CONNECTOR C2 ONLY (SMALLER OF THE TWO). 

TURN IGNITION “ON.” 


TURN IGNITION “OFF.” REPAIR SHORT TO B+ IN CKT 1382. 
CONNECT TEST LIGHT BETWEEN B + AND RADIO HARNESS 
CONNECTOR TERMINAL "2" 

COVER AMBIENT LIGHT SENSOR WITH DARK TAPE TO SIMULATE 
DARKNESS. 

TURN PARKING LAMPS “ON. 

PUT DIMMER CONTROL IN “FULL BRIGHT” POSITION. 

MOVE DIMMER THROUGHOUT ITS OPERATING RANGE; 

TEST LIGHT BRIGHTNESS CHANGE SIGNIFICANTLY? 


ves 
CLEAR DTCs. CHECK FOR INTERMITTENTS; IF OK, 
RECONNECT RADIO CONTROL HEAD. CONTACT TECHNICAL ASSISTANCE 
TURN IGNITION “ON.” BEFORE REPLACING CCM. 

‘TURN PARKING LAMPS “ON™ AND OPERATE DIMMER CONTROL. 
DOES DTC RESET? 


NO 
— 
CLEAR DTCs. REPLACE RADIO CONTROL HEAD. 
RECONNECT LIGHT SWITCH CONNECTOR C2. 

‘TURN IGNITION “ON.” 

‘TURN PARKING LAMPS “ON” AND OPERATE DIMMER 
CONTROL. 

DOES DTCRESET? 


CLEAR DTCs. REPLACE LIGHT SWITCH ASSEMBLY. 
RECONNECT HVAC CONTROL HEAD. 

TURN IGNITION “ON.” 

TURN PARKING LAMPS “ON” AND OPERATE DIMMER CONTROL. 
DOES DIC RESET? 


No 


NO TROUBLE FOUND; SEE “DIAGNOSTIC AIDS” ON FACING PAGE. REPLACE HVAC CONTROL HEAD. 


11-1-93, 


WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. ‘eb azzpa" 
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DTC 74 


LED DIMMING OUTPUT CIRCUIT 
(CIRCUIT OPEN OR SHORTED TO GROUND) 


Circuit Description: 
‘The LED display dimming output circuit receives 


its ground in the form of a PWM output from the CCM 


through CKT 1382. The power for the circuit is supplied internally from the light switch, HVAC control head, 


and radio control head. 


DTC 74 Will Set When: All the following are true: ignition 3 is “ON,” headlamps or parking lamps “ON,” 


PWM dimming control is not set for 0% or 100%, no 


transition captured over a specified time span at CCM 


terminal “D2” and PWM feedback shows a low logic state over the complete capture time. 


Action Taken (CCM will default to): Sets a DTC 


74 and flashes the "SYS" indicator. 


DTC 74 Will Clear When: Any of the following are true: ignition 3 is "OFF,” headlamps or parking lamps are 
“OFF,” PWM dimming control is set for 0% or 100%, a transition captured over a specified time span at CCM 
terminal “D2” or PWM feedback does not show a low logic state over the complete capture time. 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart, 

1. Checks for the appropriate signal up to the point of 
connection with the radio control head. 

Checks for proper dimmer control operation. 
Removes the radio control head from the dimming 
circuit. If the test light varies, the control head 
was the short to ground and should be replaced. 
Removes the light switch assembly from the 
dimming circuit. If the test light varies, the light 
switch was the short to ground and should be 
replaced. 

Removes the HVAC control head from the 
dimming circuit, If the test light varies, the 
control head was the short to ground and should be 
replaced. 

Checks for a short to ground in CKT 1382. If no 
short present, the short to ground exists in the 
CCM module. 

Determines whether an open circuit condition is 
due to malfunctioning wiring or connectors, or the 
CCM itself. 


2. 
3. 


Diagnostic Aids: If the DTC is a history DTC, the 
problem may be intermittent. Try performing the 
tests shown while “wiggling” wiring and connectoi 
this can often cause the malfunction to appear. Check 
for poor connections at the CCM, the light switeh, the 
radio control head, and the HVAC control head (if 
equipped with C68 Electronic Climate Control); these 
could cause an open or an intermittent fault. Refer to 
“Intermittents and Poor Connections” in SECTION 
8A-4. 

If CK'T 1382 is shorted to ground, the LEDs will 
stay at full brightness regardless of changes in 
ambient light level and/or dimmer control lever 
position. 

If CKT 1382 is open, the LEDs will always be 
“OF! 

If there is an open or short to ground in CKT 1382's, 
wiring found using the diagnostic chart, it is most 
likely between the CCM connector and splice S219. 
where it branches to the individual devices. 

A DTC 72 and 74 may set if an aftermarket radio is, 
installed and the original radio control head dimming 
control lines have been left open. Refer to dealer 
e bulletin for repair information. 


serv 
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COVER AMBIENT LIGHT SENSOR WITH DARK TAPE, TURN DTC 74 


PARKING LAMPS “ON,” AND OPERATE DIMMER CONTROL. 
LED DIMMING OUTPUT CIRCUIT 


CLUSTER AND I/P LIGHTING SHOULD RESPOND TO DIMME 
TO REPAIR DIMMER CONTROL BEFORE BEGINNING TESTING. (CIRCUIT OPEN OR SHORTED TO GROUND) 


NO DIMMING OCCURS ANYWHERE ON V/P, REFER TO 8A-117 


TURN PARKING LAMPS “ON.” 
PUT DIMMER CONTROL LEVER IN MIDDLE OF ADJUSTMENT RANGE. 

‘COVER AMBIENT LIGHT SENSOR WITH DARK TAPE TO SIMULATE DARKNESS. 

REMOVE RADIO CONTROL HEAD; DO NOT DISCONNECT CONNECTORS. 

‘CONNECT TEST LIGHT BETWEEN B + AND 7-WAY RADIO CONTROL HEAD CONNECTOR TERMINAL “2” 
BY BACKPROBING. 

TURN IGNITION “ON.” 

NOTE TEST LIGHT; IS IT "ON"? 


OPERATE DIMMER CONTROL @) © cueck ror open in cxt 1382 BETWEEN 
DOES TESTLIGHT BRIGHTNESS VARY? (CCM CONNECTOR AND SPLICE: 15 IT OK? 


—<—<——— 


No YES 

x = 

© DISCONNECT RADIO CONTROL HEAD © CLEAR OTCs. © CHECK FOR REPAIR CKT 1382. 
CONNECTORS. ¢ OPERATE DIMMER. INTERMITTENTS. 

© USING ADAPTER FROM J 35616, © IFOTCRESETS, © CLEARDTCs AND 
CONNECT TEST LIGHT BETWEEN 7-WAY CONTACT TECHNICAL OPERATE DIMMER 
RADIO CONTROL HEAD CONNECTOR ASSISTANCE BEFORE CONTROL. 
TERMINAL “2” AND B+ REPLACING CCM. IFDTCRESETS, 

© OPERATE DIMMER CONTROL. CONTACT TECHNICAL 
DOES TEST LIGHT BRIGHTNESS VARY? ASSISTANCE BEFORE 


——— REPLACING CCM. 
No VES 
a. sind _ 
© REMOVE LIGHT SWITCH ASSEMBLY. REPLACE RADIO. 
© DISCONNECT CONNECTOR C2 ONLY CONTROL HEAD. 
{SMALLER OF THE TWO). 
© OPERATE DIMMER CONTROL. 
DOES TEST LIGHT BRIGHTNESS VARY? 


No ves 
ee x 
© REMOVE C68 HVAC CONTROL HEAD. REPLACE LIGHT SWITCH ASSEMBLY. 
© DISCONNECT CONNECTORS. 
‘© OPERATE DIMMER CONTROL. 

DOES TEST LIGHT BRIGHTNESS VARY? 


NO ves 


ves 


x 
REPAIR SHORT TO GROUND IN CKT 1382. RECONNECT CCM. 
CLEAR DTCs ANO OPERATE DIMMER CONTROL. 


IF DTC RESETS, CONTACT TECHNICAL ASSISTANCE 
BEFORE REPLACING CCM, 


10-8-93 
WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR DTC(s) AND VERIFY PROPER OPERATION. 95 8229-80 
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DTC 81 


INVALID VEHICLE CONFIGURATION DETECTION 
(ENGINE TYPES DO NOT MATCH) 


Circuit Descrip 

The serial data cireuit is a communication link between the CCM, PCM (LT1) or ECM (LT5), DERM, EBTCM 
and C68 HVAC programmer if equipped. During start-up, the CCM requests and receives information from the 
PCM or ECM as long as a DTC 41 is not present. This information is compared to configuration information 
stored in the CCM. This determines if the CCM has been programmed for the current vehicle’s engine 
configuration. 


DTC 81 Will Set When: Start-up has occurred, a current DTC 41 is not present, and the CCM’s stored engine 
configuration does not match the configuration information received from the PCM or ECM. 


Action Taken (CCM will default to): Sets a DTC 81 and flashes the “SYS” indicator. 
DTC 81 Will Clear When: Upon start-up, the CCM receives configuration information from the PCM or ECM 


that matches the engine configuration stored in the CCM. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: Check for property loaded vehicle 


refer to cireled number(s) on the diagnostic chart. configuration option bytes following installation of a 
1. Checks for installation of a new CCM. new CCM. 
2. Checks for an invalid engine configuration stored Refer to the Tech 1 or CAMS (T-100) User's Guide 
in the CCM. for detailed programming information for the CCM, 
3. Checks for previous check of the ECM or PCM. PCM or ECM. 
4, Checks for an invalid engine configuration stored 
in the CCM. 


5. Checks for previous check of the CCM. 
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Important 


THE CCM CANNOT BE REPROGRAMMED IF THE 
SEASON ODOMETER HAS REACHED 100 MILES. 


WAS A CCM RECENTLY INSTALLED? 


‘© USING SCAN TOOL, CHECK VEHICLE 
‘CONFIGURATION STORED IN THE CCM. 
DOES THE CCM HAVE THE CORRECT 
ENGINE CONFIGURATION STORED? 


Yes No 


CENTRAL CONTROL MODULE 8D-79 


DTC 81 


INVALID VEHICLE 
CONFIGURATION DETECTION 
(ENGINE TYPES DO NOT MATCH) 


NO 


CONFIGURED. 


ves 


5S ea es 
USING A SCAN TOOL, CHECK THE PCM, 
OR ECM’S VEHICLE CONFIGURATION. 
1S THE PCM OR ECM CORRECTLY 


mt 


WAS STEP 4 ALREADY | | REPROGRAM THE CCM WITH 
PERFORMED? ‘THE CORRECT CONFIGURATION 
INFORMATION. 


HAS STEP 2 
ALREADY BEEN 
PERFORMED? 


NO 


Fa 


CONTACT TECHNICAL | | GOTOSTEP4AND 
ASSISTANCE BEFORE PERFORM TEST. 
REPLACING THE CCM. 


REPROGRAM THE 
ECM OR PCM WITH 
THE CORRECT 
CONFIGURATION 
INFORMATION. 


YES 


I 


CONTACT 
TECHNICAL 
ASSISTANCE 
BEFORE 
REPLACING 
THECCM. 


GOTO STEP 2 AND 
PERFORM TEST. 


10-25-93 
Ps 19793 
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ON-VEHICLE SERVICE 


CAUTION: This vehicle is equipped with 
Supplemental Inflatable Restraint (SIR). 
Refer to CAUTIONS in Section 9J under 
“ON-VEHICLE SERVICE” and the SIR 
Component and Wiring Location view in 
Section 9J before performing service on 
or around SIR components or wiring. 
Failure to follow CAUTIONS could result 
in possible air bag deployment, personal 
injury, or otherwise unneeded SIR system 
repairs. 


CCM REPLACEMENT 


‘The COM should only be replaced if diagnostics in 
this section or in SECTION 8A direct you specifically 
to do so. Most system malfunctions are traceable to 
faulty wiring and connectors, and occasionally 
components; the CCM itself is very reliable, and is not 
likely the cause of a malfunction. CCM replacement 
before complete diagnosis is performed will likely lead 
to a recurrence of the malfunction. 

For CCM replacement procedures, refer to 
SECTION 8C. 


NOTICE: ‘The CCM electrical connectors are 
designed with tabs and slots such that they only fit 
one way. They do not require excessive force if 
they are being installed correctly. Installing the 
connectors in the wrong mating half or upside 
down can cause damage to the connector, the CCM, 
or other vehicle components or systems. 


Important 


Be sure to read the information shown under 
“CCM Programming/EEPROM Download” before 
replacing a CCM 


(CCM Programming/EEPROM Download 


If a CCM is replaced, the service CCM must be 
programmed for the PASS-Keys® which came with the 
vehicle. Refer to SECTION 9D for CCM PASS-Key® 
programming procedures. When replacing the CCM, 
it will also be necessary to program the EEPROM 
(Electrically Erasable Programmable Read-Only 
Memory) chip in the new CCM. The EEPROM stores 
information such as option content, odometer mileage, 
etc. Refer to the Tech 1 (T-1) or CAMS (T-100) User 
Instructions for detailed programming information 


DO NOT drive the vehicle more than 100 miles 
after CCM replacement before performing the 
EEPROM downloading procedure; doing so will make 
it impossible to download odometer information. Also, 
until the odometer mileage is downloaded, until the 
vehicle is driven 16 miles or more, or until the Tech 1 
is used to communicate with any vehicle system, the 
interior (“dome”) light timer is set for only 10 seconds 
of operation. After one of these three situations occur, 
interior light operation will be normal, 

Before replacing a CCM due to a PASS-Key® DTC. 
(DTCs 51-65), make sure the PASS-Key® resistor 
contacts are clean and free of any grease, oil, ete 
These substances can interfere with the PASS-Key® 
detection circuit, possibly causing the CCM to set a 
DTC when a true malfunction does not exist. 


Component Locations/Removal Procedures 


Below is a listing of each component that a CCM 
diagnostic chart may direct you to replace. Use the list 
to determine which section in the manual contains the 
removal and replacement procedure for the component. 
in question 


Component Section 
cCM ac 
Courtesy Lamp Relay ac 
DIC Switches ac 
PCM/ECM 6E3-C1 
Horn Relay 8B 
HVAC Control Asm 8c 
Ignition Lock Cylinder 3F5B 
Instrument Cluster ac 
Headlight Switch Asm 8c 
PASS-Key® Ignition Key 10-1 
Radio Control Asm 8c 
Rear Defogger Relay ac 
SPECIAL TOOLS 


Refer to the full-page artwork at the end of this 
section for the special tools needed to diagnose the 
ccoM 
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4139200; DIGITAL MULTIMETER (5) 1 34142-8; unpowereo Test LiGHT 


94-00101-A ORT-1; TECH IDIAGNOSTIC COMPUTER [1] 1 33431-8: SIGNAL GENERATOR AND 
WITH 16-PIN DLC ADAPTER 3000055 INSTRUMENT PANEL TESTER 


135616-A; TERMINAL TEST ADAPTER KIT 4.35628-A; PASSIVATS INTERROGATOR 


[a] TECHUNE 1-100 (cams) 


Figure 14- Special Tools 
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BLANK 
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WINDSHIELD WIPER/WASHER SYSTEM _8E-1 
SECTION 8E 


WINDSHIELD WIPER/ WASHER SYSTEM 
(PULSE) 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to CAUTIONS 
in Section 9) under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location view in 
Section 9J before performing service on or around SIR components or wiring. Failure to follow 
CAUTIONS could result in possible air bag deployment, personal injury, or otherwise unneeded SIR 
system repairs. 

NOTICE: Refer to battery disconnect caution in Section 0A. 

NOTICE: When fasteners are removed, always reinstall them at the same location from which they were removed. If 
a fastener needs to be replaced, use the correct part number fastener for that application. If the correct part number 
fastener is not available, a fastener of equal size and strength (or stronger) may be used. The correct torque value 
must be used when installing fasteners that require it. If the above conditions are not followed, parts or system 


damage could result. 
CONTENTS 


General Description 


r sees BET Wiper/Washer Switch Assembly. 8E-14 
Wiper Operation : a 8E-1 Unit Repair .. BE-14 
Washer Operation 8E-3 Crank Arm ua 8E-14 

Diagnosis ........ ooo 8E-3 Wiper Motor Cover Assembly 8E-14 
On-Vehicle Service . 8E3 Park Switch Assembly . 8E-14 
Washer Solvent Container, Pump and Seal. 8-9 — Wiper Chatter Repair... BE-15 
Wiper Arm Assembly . sores BED Windshield Glass Cleaning 8E-15 

Wiper Arm Assembly Adjustment 8E-9 Blade Element Cleaning . 8E-15 
Wiper Blade Assembly : 8E-9 Wiper Arm Pressure Check BE-15 

Wiper Blade Element 8E-11 Blade Assembly Mounting Angle Chec! 8E16 
Windshield Washer . 8E-11 Blade Element Set Check . : 8E-17 
Wiper Motor Assembly . 8E-11 Specifications 8E-17 
Wiper Transmission Assembly 8E-13 Fastener Tightening Specifications 8E-17 


GENERAL DESCRIPTION 


Figures 1 and 2 


The windshield wiper/washer system consists of a 
permanent magnet depressed park wiper motor assem- 
bly (Figure 1), a transmission assembly, wiper arm 
and blade assemblies, a remote washer pump mounted 
‘on a washer solvent container, and a wiper/washer 
switch assembly (Figure 2) mounted on the turn signal 
lever. 

The pulse timing, along with the program and de- 
mand wash functions, are controlled by an electronic 
circuit board permanently attached to the wiper motor 
cover assembly. 


A CONNECTOR, CIRCUIT BOARD (C1) 1 COVER ASSEMBLY, 
B CONNECTOR, PARK SWITCH (C2) wre MOTOR 
‘© CONNECTOR, WIPER oR 2 FOR, WIPER 
WIPER OPERATION bticalss) 
Figure 1 - Wiper Motor Assembly 
Figures 2 and 3 


The electronic circuit board controls all the timing 
and washer commands. Wipe positions include: “DE- 
LAY” “LO” “HT, “MIST”, and “OFE". 


DELAY: With the wiper switch in “DELAY”, volt 
age is applied to the wiper motor assembly and current 
follows two paths. The first path is through the park 
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8E-2_WINDSHIELD WIPER/WASHER SYSTEM 


SWITCH, WIPER 
OPERATING MODE, WIPER 


‘SWITCH, WASHER 
MULTIFUNCTION TURN SIGNALCRUISE CONTROL 
HEADLIGHT BEAM CONTROLWINOSHIELD 

WIPER AND WASHER CONTROL 


ooa> 


Figure 2 - Wiper/Washer Switch Assembly 


relay switch coil to ground. The switch contact closes. 
The second path is through the circuit board, closed 
park relay/switch contacts, and wiper motor to ground. 
The wiper motor runs. A mechanism signals the cir- 
cuit board at the end of each sweep. When a sweep is 
completed, the circuit board interrupts power to the 
wiper motor, and waits for a period of time before 
allowing current to flow to the wiper motor for an- 
other sweep. The pulse delay switch controls the 
amount of time between sweeps and has five discreet 
settings. Each setting has a specific resistance value 


governing the timing voltage supplied to the solid state 
timing circuit in the wiper motor cover assembly. 

LO: Operation is similar except that voltage is ap- 
plied through the park relay/switch contacts, and the 
wiper motor. The wiper motor runs continuously rather 
than intermittently. 

HI: As the wiper switch is moved to “HI”, voltage 
is momentarily applied to the park relay/switch coil. 
Current flows through the park relay/switch coil to 
ground, The park switch contacts close, and the latch 
arm moves out of the way of the motor cam, 

If the wiper switch is left in the “HI” position, cur- 
rent flows through the high speed winding of the wiper 
motor to ground. Current also backfeeds through the 
wiper motor low speed terminal through the closed 
park switch contacts, the wiper switch, and back 
through the park switch coil to ground. This holds the 
park switch contacts closed, and keeps the latch arm 
clear of the rotating motor cam. 

MIST: When the wiper switch is moved to “MIST” 
and released, voltage is momentarily applied to the 
wiper motor. Current flows through the park relay/ 
switch coil to ground, The relay switch operates and 
current flows through the closed relay/switch contacts 
and the wiper motor to ground. The motor operates for 
one back-and-forth sweep. During this sweep, an arm, 
which is mechanically connected to the wiper arms, 
holds the park relay/switch contacts closed. When the 
sweep is completed, the arm allows the relay/switch 
contacts to open, and motor operation stops. 


WASH SWITCH POSITION 
SWITCH PUSHED AND HELD 
WASHER OFF SWITCH PUSHED LESS THAN ONE SECOND _| _MORE THAN ONE SECOND 
Wipers and washer are "OFF"; | Wipers start, run and wash in “LO” Wipers start, run and wash in 
w blades are at park position speed. Fluid flows approx. 2-172 seconds, | “LO” speed. Fluid flows as 
° followed by approx. 6 seconds of drying _| button is held, followed by 
' Fi wipes. Wipers then return to park and approx. 6 seconds of drying 
Plor shut “OFF. Wipes. Wipers then return to 
E park position and shut “OFF” 
R 
D__ | Wipers run one “LO” speed “DELAY* function is overridden and “DELAY" function is overrid- 
$ E__ | Wipe. Blades stop at inner wipe | followed by wash and dry cycle above. den and followed by wash 
wi position, next wipe is delayed | Blades then return to inner wipe and dry cycle above. Blades 
| L | for period of 0-25 seconds posititon and "DELAY” function resumes. | then return to inner wipe 
T A | (depending upon rheostat posititon and “DELAY” 
c | ¥ | setting), then cycle repeats. function resumes, 
H 
‘Wipers run in continuous “LO” | Wipers continue to run in "LO" Wipers continue to run in 
ii t_ | speed wash cycle above, and remain i *LO® during wash cycle 
ols speed after wash. above, and remain in "LO" 
s | speed after wash. 
1 
t 
1 Wipers run in continuous “HI” | Same as “LO” speed wash above except | Same as “LO” speed wash 
° H | speed, motor running in “HI* speed. above except motor running 
vn] ot in "HI" speed. 


Figure 3 - Wiper/Washer Operation Chart 
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SYMPTOMS 
Wipers 
Wiper jinoper- 
motor | ative in 
Blades | has “HI" | “DELaY™ 
cycle in speed mode, 
andoutof | only- | function ‘Wiper 
park | won't | ok in other intermittent | program 
PROBABLE CAUSE position | delay modes ‘operation 
Faulty Wiper Motor Cover 
(Electronic Gircuit 
Board) 
Faulty Wiper Motor 
Faulty Park Switch 


Damaged Gear Train 


Figure 4 - Wiper/Washer Mechanical Diagnostic Chart 


OFF: When the wiper switch is moved to “OFF”, 
current through the park relay coil is interrupted. Cur- 
rent flows through the park switch contacts and the 
wiper motor to ground. The wiper motor runs at low 
speed. The latch arm rides on the edge of the rotating 
cam, keeping the park switch closed until the notch 
comes around to park position. The latch arm falls into 
the notch and opens the park switch contacts. The wip- 
ers stop in the park position. 


WASHER OPERATION 


Figures 2 and 3 


When the washer switch is momentarily pushed 
(closed), current flows through the park switch coil to 
ground. The park switch contacts close, and current 
flows through the wiper motor to ground. The wiper 
motor runs at low speed. Current also flows through 
the circuit board and the park switch coil to ground. 
This keeps the park/switch contacts closed after the 
washer switch is released. The circuit board also allows 
current to flow through the washer pump for 2-1/2 
seconds (if the washer switch is pushed for less than 
‘one second), or for as long as the washer switch is 
held closed (if the washer switch is held closed for 


more than one second). The circuit board interrupts 
power to the park switch coil approximately six sec- 
onds after it interrupts the power to the washer pump. 
‘The wipers park. 


DIAGNOSIS 


Refer to Figures 5 through 9 for electrical system 
diagnosis and the appropriate symptom. Before per- 
forming system diagnosis, check the following: 

1. Check for open WPR fuse. 


2. If low tire pressure warning system option is 
used, check for a shorted capacitor in the wiper 
motor 2-way jumper harness. 

3. Check for binding or broken wiper arm trans- 
mission assembly. 

4. Check for bent or corroded connectors and ter- 
minals. 

5. _ If the washer does not operate, check that: 


© Washer solvent container is filled. 
© Hoses are not pinched or kinked. 
© Hoses are correctly attached. 
© Nozzles are not clogged. 

Refer to Figure 4 for mechanical diagnosis. 
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‘* DISCONNECT WIPER WASHER SWITCH 
CONNECTOR AND CONNECT A TEST LIGHT 
AND GROUND. 


BETWEEN TERMINAL “ 
‘IGNITION IN “ACCY” OR “RUN”. 
*18 TEST LIGHT “ON”? 


‘+ RECONNECT WIPER/WASHER 
‘SWITCH CONNECTOR AND 
DISCONNECT ALL THREE WIPER 
MOTOR CONNECTORS. 

‘© CONNECT TEST LIGHT BETWEEN 
‘TERMINAL “C” OF CONNECTOR 
2 AND GROUND. 

1S TEST LIGHT "ON"? 


© CONNECT TEST LIGHT 
BETWEEN TERMINAL “B” 
OF CONNECTOR C2 AND 
GROUND. 

* WIPER SWITCH IN “LO”, 

#1S TEST LIGHT “ON”? 


CHART 1 


WIPERS DO NOT OPERATE IN 
ANY MODE 


No 
et 
Pe check FoR OPEN wire | 
FUSE OR OPEN IN CKT 
| ¥43.1F OK, CHECK FOR | 
|AN OPEN WPR FUSE 
| FEED (cKT 4). REFER TO | 
“POWER DISTRIBUTION”, | 


Lsconenasa 1 


SWITCH ASSEMBLY. 


© CHECK FOR OPEN IN CKT 91. IF 
OK, REPLACE WIPERWASHER 


‘* RECONNECT WIPER MOTOR 
CONNECTORS C1 AND C2. 
LEAVE CONNECTOR C3 DISCON- 
NECTED. 

‘WITH WIPER SWITCH STILL IN 
‘LO, CONNECT TEST LIGHT 
BETWEEN TERMINAL “B” OF 
(CONNECTOR C3 AND GROUND. 
1S TEST LIGHT "ON"? 


* CONNECT TEST LIGHT BE- 
‘TWEEN TERMINAL “A” OF 
CONNECTOR C3 AND GROUND. 

‘* MOVE WIPER SWITCH TO “HI 

1S TEST LIGHT "ON"? 


© CHECK FOR OPEN IN CKT 
97. IF OK, REPLACE 
WIPER/WASHER SWITCH 
ASSEMBLY. 


© CHECK FOR OPEN IN 
CKT 196. IF OK, 
REPLACE WIPER 
MOTOR ASSEMBLY. 


‘* CHECK FOR OPEN OR SHORT 
TO B+ IN GROUND CKT 150. 
IF OK, REPLACE WIPER 
MOTOR ASSEMBLY. 


“CHECK FOR OPEN 
IN CKT 92. IF OK, 
REPLACE 
WIPER/WASHER: 
‘SWITCH ASSEMBLY. 


Figure 5 ~ Wiper/Washer System Diagnosis (1 of 5) 
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CHART 2 


WIPERS RUN AT HIGH SPEED ONLY 
(LOW SPEED INOPERATIVE) 


‘* DISCONNECT WIPER MOTOR CONNECTORS C2 AND C3. 


* IGNITION IN “ACCY" OR “RUN”. 
* WIPER SWITCH IN “LO”. 


® CONNECT A TEST LIGHT BETWEEN TERMINAL “C” OF CONNECTOR 


C2 AND GROUND. 
1S TEST LIGHT “ON’ 


YES 


No 


© CONNECT TEST LIGHT BETWEEN 
TERMINAL “B” OF CONNECTOR C2 
‘AND GROUND. 

18 TEST LIGHT “ON"? 


© CHECK FOR OPEN IN CKT 91. 1F 
Ok, REPLACE WIPERWASHER 
SWITCH ASSEMBLY. 


* RECONNECT CONNECTOR C2. 
* CONNECT TEST LIGHT BE- 
TWEEN TERMNAL “B” OF 
CONNECTOR C2 AND GROUND. 
#1 TEST LIGHT “ON"? 


REPLACE WIPER 
MOTOR ASSEMBL’ 


© CHECK FOR OPEN IN CKT 97. IF 
Ok, REPLACE WIPERWASHER 
SWITCH ASSEMBLY. 


‘© CHECK FOR OPEN IN CKT 196. 
IF OK, REPLACE WIPER MOTOR 
ASSEMBLY. 


WIPER/WASHER SWITCH ASSEMBLY 


196 


PARK SWITCH MoTOR 


WIPER MOTOR ASSEMBLY 


Figure 6 - Wiper/Washer System Diagnosis (2 of 5) 
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CHART 3 
WIPERS WILL NOT SHUT OFF 


* DISCONNECT THE THREE WIPER MOTOR CONNECTORS. 

‘* IGNITION IN “ACCY™ OR “RUN”. 

‘* WIPER SWITCH “OFF”. 

‘* CONNECT A TEST LIGHT BETWEEN TERMINAL “A” OF CONNECTOR C1 AND GROUND. 
1S TEST LIGHT “ON”? 


NO YES 
Bec 
© CONNECT TEST LIGHT BETWEEN © CHECK FOR SHORT TO B+ INCKT 
TERMINAL “B" OF CONNECTOR C2 96. IF OK, REPLACE WIPER/WASHER 
‘AND GROUND. SWITCH ASSEMBLY. 
I$ TEST LIGHT "ON"? 


YES 
a 
‘* RECONNECT CONNECTORS C1 AND C2. |_| » CHECK FOR SHORT TO B+ IN CKT 97. 
© CONNECT TEST LIGHT BETWEEN IF OK, REPLACE WIPERWASHER 
TERMNAL “B” OF CONNECTOR C3 SWITCH ASSEMBLY. 
‘AND GROUND. 
18 TEST LIGHT “ON”? 


‘* CONNECT TEST LIGHT BETWEEN ‘© CHECK FOR SHORT TO B+ IN 
‘TERMINAL “A” OF CONNECTOR C3 CKT 196. IF OK, REPLACE. 
‘AND GROUND. WIPER MOTOR ASSEMBLY. 

¢1S TEST LIGHT “ON"? 


REPLACE WIPER ‘* CHECK FOR SHORT TO B+ IN CKT 92. 
MOTOR ASSEMBLY. IF OK, REPLACE WIPERWASHER 
‘SWITCH ASSEMBLY. 


WIPER/WASHER SWITCH ASSEMBLY 


concur PARK SWITCH 


BOARD 
WIPER MOTOR ASSEMBLY 


Figure 7 - Wiper/Washer System Diagnosis (3 of 5) 
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CHART 4 


WIPERS RUN AT LOW SPEED ONLY 


‘+ DISCONNECT WIPER MOTOR CONNECTOR C3. (HIGH SPEED INOPERATIVE) 
‘IGNITION IN “ACCY" OR “RUN™. 

‘© WIPER SWITCH IN “HI”. 

‘CONNECT A TEST LIGHT BETWEEN TERMINAL 


CONNECTOR C3 AND GROUND. 
. “ON”? WIPER/WASHER 
a SWITCH ASSEMBLY 


YES No 


REPLACE WIPER MOTOR CHECK FOR OPEN IN CKT 92. IF 
ASSEMBLY. OK, REPLACE WIPERWASHER 


‘SWITCH ASSEMBL) 


ae ah 


Motor 
WIPER MOTOR 
ASSEMBLY 


CHART 5 


PULSE DELAY OPERATES INCORRECTLY 
OR NOT AT ALL 


‘* DISCONNECT WIPER MOTOR CONNECTORS C1 AND C2. 
‘* IGNITION “OFF”, 
‘* WIPER SWITCH IN “LO”. 
‘* WITH A DVM SET TO OHMS SCALE, MEASURE RESISTANCE 
ACROSS TERMINAL “A” OF CONNECTOR C1 AND TERMINAL “B” OF 
CONNECTOR C2. WIPER/WASHER 
‘* 1S RESISTANCE MORE THAN 24 KO? SWITCH ASSEMBLY 


YES NO 


‘© WITH DVM STILL ACROSS TERMINALS, © CHECK FOR OPEN IN CKT 96 
MOVE WIPER SWITCH THROUGH OR CKT 97. IF OK, REPLACE 
ENTIRE PULSE DELAY RANGE. WIPER/WASHER SWITCH 

* DOES RESISTANCE INCREASE TO ASSEMBLY. 
APPROXIMATELY 1.2 M0? 


REPLACE WIPER MOTOR REPLACE WIPER;WASHER TGRCUIT BOARD PARK SWITCH 


ASSEMBLY. ‘SWITCH ASSEMBLY. 


WIPER MOTOR 
ASSEMBLY 


Figure 8 - Wiper/Washer System Diagnosis (4 of 5) 
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CHART 6 


‘* DISCONNECT WASHER PUMP CONNECTOR. WASHER WILL NOT OPERATE 
IGNITION IN “ACCY” OR “RUN”. 

‘© CONNECT A TEST LIGHT BETWEEN TERMINALS “A” AND “8” 
OF WASHER PUMP CONNECTOR. 

‘* ACTIVATE WASHER SWITCH WHILE OBSERVING TEST LIGHT. 

© TEST LIGHT SHOULD REMAIN “OFF”. 
DOES IT? 


YES No 


‘* CONNECT TEST LIGHT BETWEEN REPLACE WASHER 
‘TERMINAL “A” AND A GOOD GROUND. PUMP. 

© ACTIVATE WASHER SWITCH. 

© TEST LIGHT SHOULD REMAIN “OFF”, 
DOES IT? 


YES NO 


* DISCONNECT WIPER MOTOR: REPAIR OPEN IN GROUND 
CONNECTORS C1 AND C2. CKT 150 (TERMINAL “B” 

* CONNECT TEST LIGHT BETWEEN OF PUMP CONNECTOR). 
ee WIPER/WASHER 
* ACTIVATE WASHER SWITCH. SWITCH ASSEMBLY, 
* TEST LIGHT SHOULD REMAIN “OFF”. 

DOES IT? 


Yes 

LY 

‘© CONNECT TEST LIGHT BETWEEN "AIR OPEN IN CKT 94. 
‘TERMINAL “A” OF CONNECTOR 


C1 AND GROUND. 
* ACTIVATE WASHER SWITCH. 
#1 TEST LIGHT “ON”? 


we: CIRCUIT PARK 
= BOARD SWATCH 


* CONNECT TEST LIGHT BETWEEN | | « CHECK FOR OPEN IN 
‘TERMINAL “B” OF CONNECTOR CKT 96. IF OK, REPLACE eye 
C2 AND GROUND. WIPER WASHER 

+ ACTIVATE WASHER SWITCH. SWITCH ASSEMBLY. 

#18 TEST LIGHT “ON"? 


NO 
—— 


REPLACE WIPER MOTOR © CHECK FOR OPEN IN 
ASSEMBLY. CKT 97. IF OK, REPLACE 
WIPERIWASHER 


‘SWITCH ASSEMBLY. 


Figure 9 - Wiper/Washer System Diagnosis (5 of 5) 
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WASHER SOLVENT CONTAINER, PUMP 
AND SEAL 


Figure 10 


fe] Remove or Disconnect 


Right front wheelhouse lower rear panel screws 

and panel. 

Right front fender upper bolt and shim. 

3. Wire harness retainers blocking container mount- 
ing screws (10). 

. Three screws (10), wire harness retainer brackets 

(13), and solvent container (9). 

Drain washer solvent from container. 

Electrical connector (11) at washer pump (12). 

Washer hose (8) at pump. 

Pump retaining nut from inside of solvent con- 

tainer and washer pump. 

‘Washer pump seal. 


[es] install or Connect 


NOTICE: Sce fastener “Notice” on page 8E-1 of 
this section. 


Washer pump seal into solvent container (9). 
Washer pump (12) into container and retaining nut. 


na} Important 


© Make sure washer pump is pushed all the 
way into the container seal. 
‘Washer hose (8) at pump. 
Electrical connector (111) at pump. 
Solvent container, wire harness retainer brackets 
(13), and three screws (10). 


yee 


Tighten 


© Screws (10) to 10 Nem (89 Ib. in.). 
Wire harness retainers into brackets. 
7. Right front fender upper bolt and shim. 
Right front wheelhouse lower rear panel and 
screws. 
Fill container with washer solvent, 


9. 
WIPER ARM ASSEMBLY 
Figures 11, 12 and 13 


=] Remove or Disconnect 


1. With wipers ON, turn ignition “OFF” when wiper 
is at mid-wipe position. 

Lift wiper arm assembly (5, Figure 11) from wind- 
shield and pull out retaining latch. 


2. 
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3. Lift wiper arm assembly from transmission drive 
shaft. 

Washer nozzle hose (4, Figure 12) at base end of 
wiper arm. 

Wiper blade assembly, if required. See “Wiper 
Blade Assembly” in this section. 


= Install or Connect 


1. Wiper blade assembly, if removed. See “Wiper 
Blade Assembly” in this section. 

Washer nozzle hose (4, Figure 12) at base end of 
wiper arm. 

Wiper arm assembly (5, Figure 11) on transmis- 
sion drive shaft. 

Push in retaining latch and return wiper arm and 
blade assembly to windshield, 


4, 
3 


2s 
3. 
4. 


Wiper Arm Adjustment 


If the wiper arm and blade assemblies were in cor- 
rect adjustment prior to wiper arm assembly removal, 
adjustment should not be required. However, if adjust- 
ment is required, it can be performed as follows: 

a. Remove the RH arm and blade assembly. 

b. Loosen, do not remove, the four transmission 

socket nuts (19, Figure 13). 

c. Rotate the LH arm and blade assembly to a po- 
sition slightly below the stops (15 & 16). 
Tighten the transmission socket nuts to specifi- 
cation. 
€. Position the RH arm and blade assembly slightly 

below the blade stop (16), and install wiper arm 

assembly on transmission drive shaft. 
f. Lift both arm and blade assemblies over the 
stops. 
Check wipe pattern and park position. Distance 
between top of driver's blade to windshield re- 
veal molding on outwipe should be approxi- 
mately 20 mm (0.8 in.). Distance between top 
of passenger's blade to windshield reveal mold- 
ing on outwipe should be approximately 50 mm 
(2.0 in.). When in park position, the tip of the 
passenger’s blade should be a maximum of 50 
mm (2.0 in, from the center of the driver’s 
blade. The correct park position and outwipe 
dimensions are determined with the wipers op- 
erating at low speed on a wet glass. 


‘WIPER BLADE ASSEMBLY 


The wiper blade assembly is retained to the wiper 
arm pin by spring tension. To remove the blade assem- 
bly, insert a screwdriver between the wiper arm and 
the wiper blade assembly. Twist screwdriver gently 
until the blade assembly is released from the wiper 
arm pin. 

To install, snap blade onto wiper arm pin. 
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eanseoon> 


DASH ASSEMBLY 7 HOSE 
‘SEAL, PLENUM PANEL 8 HOSE 

EVAPORATOR AND BLOWER ASSEMBLY 9 CONTAINER, WASHER SOLVENT 
SIDE MEMBER, INTERMEDIATE 10 SCREW (3), 10N-m (89.LB. IN.) 
NUT 11. CONNECTOR, ELECTRICAL 
HOSE, NOZZLE 12 PUMP AND SEAL, WASHER, 

ARM ASSEMBLY, WIPER. 18 BRACKET 


CONNECTOR, HOSE (TEE) 


Figure 10 - Washer Solvent Container and Pump 
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3. Slide element out of remaining tabs. 


Important 


© If a blade element is removed, it must be 
replaced. 


[e¢] instatt or Connect 


1. Element into retaining tabs until retained by last 
tab set. Be sure element is secure in all tabs. 

2. Wiper blade assembly. See “Wiper Blade Assem- 
bly” in this section. 


WINDSHIELD WASHER 


‘A. LATCH, RETAINING 


B SHAbT: TAANEARES ON ORIVE! ‘A correctly operating windshield wiper/washer sys- 


5 ARM ASSEMBLY, WIPER tem has a spray pattern that cleans 75% of the wipe 
pattern within ten wiper cycles. 
Figure 11 - Removing Wiper Arm Assembly If a nozzle becomes plugged, apply air pressure, or 


if frozen, allow to thaw. If the nozzle remains plugged, 
it must be replaced. 


WIPER MOTOR ASSEMBLY 


Figure 13 


ie] Remove or Disconnect 


1. Raise hood. 

2. Negative battery cable. 

3. Three electrical connectors from wiper motor as- 
sembly (24). 

LH wiper arm and blade assembly. See “Wiper 
Arm Assembly” in this section. 

5. LH plenum screen. 

6. Four transmission socket nuts (19). 

a 

8. 


B 


Both transmission sockets (18 & 20). 
. Crank arm nut and crank arm (VIN J). 
9. Three wiper motor mounting bolts (25). 
10. Wiper motor assembly. 


‘A PANEL, PLENUM 
Ace [e+] install or Connect 
4 HOSE, NOZZLE sages 
pape one NOTICE: See fastener “Notice” on page 8E-1 of 
get this section. 
14 CONNECTOR 
Figure 12 - Washer Nozzle Hose VIN P ONLY 
Wiper Blade Element 1, Seal (23) on wiper motor assembly (24). 


2. Wiper motor assembly by guiding crank arm 

through hole in plenum panel. Position crank arm 
[<>] Remove or Disconnect over both transmission halves (17 & 21). 
3. Three wiper motor mounting bolts (25). 


1. Wiper blade assembly. See “Wiper Blade Assem- 


bly” in this section. [a] Tighten 

2. Compress sides of element vertebra together and 
pull to release element from retaining tabs of blade * Bolts (25) to 3 Nem (27 Ib. in.). 
superstructure. 4, Electrical connectors. 
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2 
A PANEL, PLENUM 16 STOP, WIPER BLADE 22 RAMP, PARK (2) 
B ARM, CRANK 17 TRANSMISSION, RH 23 SEAL 
CONNECTOR, PARK SWITCH (C2) 18 SOCKET, LH TRANSMISSION 24 MOTOR ASSEMBLY, WIPER: 
D CONNECTOR, WIPER MOTOR (C3) 19 NUT (4), 3. Nem (27 LB. IN.) 25 BOLT (3), 3 Nem (27 LB. IN.) 
— CONNECTOR, CIRCUIT BOARD (C1) 20 SOCKET, RH TRANSMISSION 
18 STOP, WIPER ARM 21 TRANSMISSION, LH 
Figure 13 - Wiper Motor and Transmission Assemblies 

Both transmission sockets (18 & 20). Do not tighten Tighten 

four nuts (19). 

LH wiper arm and blade assembly. Adjust wiper © Screen screws to 1.4 Nem (12 Ib. in.). 


arm. See “Wiper Arm Assembly” and “Wiper Arm 10. LH wiper arm and blade assembly. See “Wiper 


Adjustment” in this section. 
Four transmission socket nuts (19). 


By} Tighten 


© Nuts (19) to 3 Nem (27 Ib. in.). 


Arm Assembly” in this section. 
11. Negative battery cable. 


Tighten 


© Battery cable bolt to 15 Nem (11 Ib. ft.). 


Remove LH wiper arm and blade assembly. 12. Close hood. 


Left plenum screen. 


Fe] Install or Connect 
NOTICE: See fastener “Notice” on page 8E-1 of 
this section, 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


WINDSHIELD WIPER/WASHER SYSTEM _ 8E-13 


VIN.J ONLY 


1 


ba as 


2; 


Remove crank arm from wiper motor assembly (24) 
if installing replacement motor. File shaft on mo- 
tor so that crank arm can slip over shaft. 

Crank arm to both sockets (18 & 20). Do not tighten 
nuts (19). 

Wiper motor assembly and seal (23). Align shaft 
to crank arm. 

Three wiper motor mounting bolts (25). 


a] Tighten 


© Bolts (25) to 3 Nem (27 Ib. in.). 
Crank arm nut. 


By Tighten 


© Nut to 42 Nem (31 Ib. ft.). 

Electrical connectors. 

LH wiper arm and blade assembly. Adjust wiper 
arm. See “Wiper Arm Assembly” and “Wiper Arm 
Adjustment” in this section. 

Four transmission socket nuts (19). 


Q] Tighten 


© Nuts (19) to 3 Nem (27 Ib. in,). 
Remove LH wiper arm and blade assembly. See 
“Wiper Arm Assembly” in this section. 


10, Left plenum screen. 


[a] Tighten 


© Screen screws to 1.4 Nem (12 Ib. 
11. LH wiper arm and blade assembly. 
Arm Assembly” in this section. 

12. Negative battery cable. 


[al Tighten 


© Battery cable bolt to 15 Nem (11 Ib. in.). 
13. Close hood. 


WIPER TRANSMISSION ASSEMBLY 


Figures 13 and 14 


| Remove or Disconnect 


1. Raise hood. 

2. Wiper arm and blade assemblies. See “Wiper Arm 
Assembly” in this section. 

LH plenum screen. 

Loosen four nuts (19, Figure 13). 

Six bolts (26, Figure 14) retaining transmission 

reinforcements (27) and transmission assembly (17 

& 21) to plenum panel, 

6. Transmission assembly by guiding assembly 
through access hole in plenum panel. 


BSH 


‘A PANEL, PLENUM 
17 TRANSMISSION, RH 
21 TRANSMISSION, LH 


LEFT SIDE 


26 BOLT (6), 7 Nem (62 LB. IN.) 
27 REINFORCEMENT, TRANSMISSION (2) 


Figure 14 - Wiper Transmission Assembly 
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fe] instatl or Connect 


NOTICE: Sce fastener “Notice” on page 8E-1 of 
this section. 


1. Transmission assembly (17 & 21) through access 
hole in plenum panel. 

2. Six bolts (26) retaining transmission assembly and 
transmission reinforcements (27) to plenum panel. 


a] Tighten 


© Bolts (26) to 7 Nem (62 Ib. in.). 
3. Transmission sockets (18 & 20) on crank arm balls 
of wiper motor. 
4. Four transmission socket nuts (19, Figure 13). 


] Tighten 


© Nuts (19) to 3 Nem (27 Ib. ft). 
5. Plenum screen. 


| Tighten 


© Screen screws to 1.4 Nem (12 Ib. in.). 
6. Wiper arm and blade assemblies. See “Wiper Arm 
Assembly” and “Wiper Arm Adjustment” in this 
section. 
7. Close hood. 


WIPER/WASHER SWITCH ASSEMBLY 


Figure 2 

The wiper/washer switch assembly is a non- 
replaceable component of the multifunction turn signal 
lever. For lever replacement, refer to the appropriate 
section in this manual. 


UNIT REPAIR 


CRANK ARM 
Figure 15 


[r+] Remove or Disconnect 


1. Clamp crank arm (31) in vise. Note position of 
arm. 

2. Nut (32). 

3. Crank arm 


fs] Install or Connect 


NOTICE: See fastener “Notice” on page 8E-1 of 
this section. 


1. Crank arm (31) on motor. Clamp crank arm in vise. 
2. Nut (32). 


Tighten 
© Nut (32) to 42 Nem (31 Ib. ft.). 


‘WIPER MOTOR COVER ASSEMBLY 


Figures 15 and 16 


Remove or Disconnect 


Three screws (28). 
2. Cover assembly (1). 


Install or Connect 


NOTICE: See fastener “Notice” on page 8E-I of 
this section. 


1. Cover assembly (1). 


NOTICE: Always install cover assembly with wiper 
motor (2) in park position and drive pin in large 
angled open area of cam (Figure 16). 


2. Three screws (28). 


] Tighten 


* Screws (28) to 2 Nem (18 Ib. in.). 


PARK SWITCH ASSEMBLY 


Figures 15 and 16 


fe] Remove or Disconnect 


1. Wiper motor assembly. See “Wiper Motor Assem- 
bly” in this section. 

2. Wiper motor cover assembly. See “Wiper Motor 
Cover Assembly” in this section 


Important 


© If wiper motor (2) is in park position (Fig- 
ure 16), operate wiper motor as required to 
remove pawl from relay slot. 
3. Screw (29, Figure 15) and park switch assembly 
30). 


= Install or Connect 


NOTICE: See fastener “Notice” on page 8E-1 of 
this section. 


New park switch assembly (30) and screw (29). 

2. Operate wiper motor (2) back into park position 
(pawl in relay slot) 

3. Wiper motor cover assembly. Follow “Wiper Motor 
Cover Assembly” replacement procedure carefully. 

4. Wiper motor assembly. See “Wiper Motor Assem- 

bly” in this section. 
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1 COVER ASSEMBLY 
2 MOTOR, WIPER 
28 SCREW (3), 2 Nem (18 LB. IN.) 
29 SCREW 
30 SWITCH ASSEMBLY, PARK 
(INCLUDES ASSEMBLY SCREW FOR SERVICE) 
31 ARM, CRANK 
32 NUT, 42 Nem (31 LB. FT.) 


Figure 15 — Wiper Motor Assembly Components 


WIPER CHATTER REPAIR 


Some vehicles may exhibit a condition where the 
windshield wipers chatter and/or wipe unevenly. 
Several items may contribute to this condition. To com- 
pletely repair this condition ALL items listed should 
be checked and repaired as necessary. 


WINDSHIELD GLASS CLEANING 


Clean windshield with windshield cleaner, GM PN 
1050011 or equivalent. The cleaner used should be 
one which will not harm paint finish or scratch glass. 
The glass is clean when water no longer beads, but 
sheets across entire glass surface. 


BLADE ELEMENT CLEANING 


Lift each blade assembly off windshield and clean 
element with a cloth saturated in full strength washer 
solvent. Rinse blade assemblies with water. 


CAUTION: Avoid prolonged skin contact with 
washer solvent. 


WIPER ARM PRESSURE CHECK 


Figure 17 


1. Run wipers to mid-wipe position. 

2. Remove blade assemblies from wiper arm 
assemblies. 

3. Attach a scale to wiper arm attaching pin and mea- 
sure the force required to lift wiper arm perpen- 
dicular to windshield to normal working height 
(height with blade assembly attached). 

4. If the force required is not within the specifica- 
tions given below, the wiper arm should be 
replaced. 

Tip Pressure — Newtons - 8.0 to 9.8 
(Ounces) ~ (29 to 35) 
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8E-16 WINDSHIELD WIPER/WASHER SYSTEM 


x 


‘A. DRIVE PIN MUST BE IN 
THIS OPEN AREA OF CAM 

B PIN, DRIVE 

WIPER MOTOR IN PARK POSITION 

(PAWL IN RELAY SLOT) 

CAM 

COVER ASSEMBLY 

MOTOR, WIPER 

‘SCREW (3), 2 Nem (18 LB. IN.) 


nao 


Figure 16 - Wiper Motor Cover Assembly Replacement 


SCALE, “FISH” 
PIN, BLADE ATTACHING 

LIFT ARM APPROXIMATELY 1/2 INCH 
ABOVE GLASS 


oo> 


+ WIPER SHOULD BE IN THE 
MIDDLE OF ITS WIPE PATTERN 


\ 


A PIN, BLADE ATTACHING 
B_ SURFACE, WINDSHIELD 


+ WIPER SHOULD BE IN THE MIDDLE OF 
ITS WIPE PATTERN 

+ ATTACHING PIN SHOULD BE PARALLEL 
‘TO THE WINDSHIELD SURFACE 


Figure 18 - Blade Assembly Mounting Angle Check 


BLADE ASSEMBLY MOUNTING 
ANGLE CHECK 


Figure 18 

With the wipers in the middle of a wipe stroke, 
remove the wiper blade assemblies. Visually check that 
the blade attaching pin on each wiper arm is parallel 
to the windshield. Replace the wiper arm assembly if 
necessary. 


33 


‘A BLADE ELEMENT SHOULD NOT BE BENT 
MORE THAN 15° IN EITHER DIRECTION 
93 ELEMENT, BLADE 


Figure 17 - Wiper Arm Pressure Check 


Figure 19 - Blade Element Set Check 
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BLADE ELEMENT SET CHECK 


Figure 19 
Remove the wiper blade assemblies from the 
wiper arm assemblies, being careful to note 


WINDSHIELD WIPER/WASHER SYSTEM _8E-17 


orientation for reassembly. Look down the length of 
the blade element. The rubber element which contacts 
the glass must be on the center line of the blade 
assembly +15 degrees. Replace the element if 
necessary. 


SPECIFICATIONS 


FASTENER TIGHTENING SPECIFICATIONS 


Battery Cable Bolt 
Crank Arm Nut (32)... 
Plenum Screen Screws .. 
Transmission Assembly Bolts (26) 
‘Transmission Socket Nuts (19) 


Washer Solvent Container Screws (10) .. 


Wiper Motor Assembly Bolts (25).. 


‘Wiper Motor Cover Assembly Screws (28) 


15 Nem (11 Ib. ft.) 
42 Nem (31 Ib. ft.) 
4 Nem (12 Ib, 
7. Nem (62 Ib. 
3. Nem (27 Ib. 
10 Nem (89 Ib. 

3 Nem (27 Ib. in.) 

2. Nem (18 Ib. in.) 
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AUDIO SYSTEMS 9A-1 


SECTION 9 

CONTENTS 
Audio Systems . . Section 9A Supplemental inflatable Restraint 
Cruise Control . Section 9B (SIR) System .. Section 9J 
Theft Deterrent Systems . Section 9D Passive Keyless Entry . + Section 9K 
Engine Coolant Heater Section 9E 


SECTION 9A 
AUDIO SYSTEMS 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). 
Refer to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR 
Component and Wiring Location view in Section 9J before performing service on or 
around SIR components or wiring. Failure to follow CAUTIONS could result in 
possible air bag deployment, personal injury, or otherwise unneeded SIR system 
repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread Incking compound will be ealled out. The eorrect 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts or system damage could result. 


CONTENTS 
General Description CrO2 Control .. . 9A-4 
Audio Systems . “STOP PLAY” 9A-4 
AM Mode . Reverse Tape 9A-4 
FM Stereo Mode. Fast Forward Tape . + 9A-4 
Delco-GM/Bose® System .  9A-2 Repeat Selection 1 9A-4 
Compact Disc Player (U1F) . 9A-2 Next Selection . . 9A6 
Speakers/Enclosures 9A-3 Scan Selection . «GAG 
Antenna ........ 9A-3 Eject Selection . » 9A-6 
Antenna Relay 9A-3 Compact Disc Player Controls (U1F) . » GAG 
AM/FM Stereo Radio Controls . 9A-3 Recall Selection .. » 9A-6 
On-OffVolume 9A-3 Replay Current Sel » 9A-6 
Recall Station . 9A-3 Replay Previous Selection . » 9A-6 
Time 9A-3 Next Track Selection . + 9A-7 
Speed Compensated Scan Selection ..... . 9A-7 
Volume Control (U1F) . Compression Selection . .9A-7 
“BASS-TREB" Control .. Fast Forward Selection . . 9A-7 
"FADE" Control (UU8/U1F) . 9A-3 Reverse Selection » 9A-7 
“BAU/FADE” Control (UM6) 9A-3 “STOP PLAY" Selection . » 9A-7 
"TUNE" Control . 9A-4 Eject Selection ... » 9A-7 
"AUTO" Control . 9A-4 “ERR” Operation » GAT 
"AM/FM" Control 9A-4 Diagnosis » 9A-7 
Stereo Indicator . 9A-4 Radio » 9A-7 
“SET” Button 9A-4 Static and Noise . » 9A-7 
Clock ....... 9A-4 Popping Noise . » 9A-7 
Cassette Tape Player Controls 9A-4 Cassette Tape Player . .9A-7 
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9A-2 AUDIO SYSTEMS 


Compact Disc Player 
Disc Noise ....... 
Power Antenna . 


On-Vehicle Service .... .9A-9 
Cassette Tape Player Care . 9A9 
Compact Disc Care ...... :9A-9 


Radio Control . 
Radio Receiver 
Amplifier (Bose Speaker) 
Relay (UU8 and U1F) .. 
Front Speaker/Enclosure . 
Front Cover ........ 
Base Speaker (UM6) 
Delco-GM/Bose® Speaker/Enclosure 
(UU8 and U1F) 


GENERAL DESCRIPTION 


AUDIO SYSTEMS 
Figure 1 


There are three audio systems available. Each sys- 
tem consists of a radio control located in the center con- 
sole, a radio receiver located in the right side rear 
storage compartment, four speaker enclosure locations 
and an electrically operated antenna. 

The system is an AM/FM stereo, Search/Scan auto 
reverse music search cassette, compact disc (RPO 
UI1F), clock and ETR radio. The Electronically Tuned 
Receiver (ETR) utilizes a programmer and snythesizer 
to provide optimum sound reproduction. The ETR 
incorporates an electronic memory for preselected sta- 
tion and digital clock function. The memory must be 
reset whenever the battery is disconnected. 

The system has a Liquid Crystal Display (LCD) 
that is coordinated with the other digital displays on 
the instrument panel. The Central Control Module 
(CCM) controls the dimming of the LCD based on the 
adjustment of the rheostat on the headlamp switch. 
The Light Emitting Diode (LED) and back lighting of 
the radio face is done with incandescent light powered 
directly by the headlamp switch rheostat. 


AM MODE 

‘The range of most Amplitude Modulation (AM) 
stations is greater than FM stations, especially at 
night. The AM band tuning is 580 KHz to 1710 KHz. 
‘An AM stereo broadcast is being received when “ST” is 
illuminated on the LCD. 


FM STEREO MODE 

The Frequency Modulation (FM) stereo mode has 
better sound than the AM mode, but steady reception is 
‘usually limited to 10-40 miles (16-64 km) depending on 
station power, antenna height and terrain. Tall build- 
ings, hills and other objects can cause signal flutter or 
noise. This can be eliminated by tuning to a stronger 
station. The FM band tuning is 87.7 MHz to 107.9 
MHz. 


Rear Speaker/Enclosure 9A12 
Rear Grille ... Loa 12 
Base Speaker (UM6) vee GAZ 
Delco-GM/Bose® Speaker/Enclosure 

(UU8 and U1F) . » 9A-13 

Electric Antenna + 9A-13 
Antenna Care » 9A-13 
Antenna Cleaning . . 9A-13 
‘Antenna Replacement - Coupe .9A-13 
Antenna Replacement - Convertible .. 9A-16 
Antenna Mast Replacement . » 9A-16 

Antenna Relay . .9A-17 

Specifications .. .9A-18 


An FM stereo broadcast is being received when 
“ST” is illuminated on the LCD. 


DELCO-GM/BOSE® SYSTEM 

The Delco-GM/Bose® system (RPO UUS8 and U1F) 
is an advanced automotive sound system that is tuned 
to the interior of the vehicle. The six speakers, and four 
amplifiers in four enclosures are designed to deliver 
acoustically customized sound. This includes the shape 
and location of the windows, type of upholstery and 
carpeting, and the position of the passengers. The 
result is a carefully calculated distribution of sound. 
The sound does not seem to come from the speaker 
which results in a resemblance of a live concert perfor- 
mance. 

When the system is turned “ON,” a Bose speaker 
(amplifier) relay coil (Figure 6) is energized through 
the radio receiver. The relay contacts close and apply 
current from the “CTSY” fuse to each speaker/amplifier 
unit. This causes a slight delay from the time the sys- 
tem is turned on until sound is heard. 

Loud bass volume is possible while maintaining 
sound clarity. Each enclosure contains a specially 
designed amplifier and speaker to assure clear sound 
reproduction at high volume levels. 

‘Some of the features of the system are: 

© Full-time loudness control. 

© Built-in Dolby® B tape noise reduction. 

© Direct and reflected sound design. 

e Front and rear tuned enclosures containing 

speakers and amplifiers with overall system 
power of 200 watts. 


COMPACT DISC PLAYER (U1F) 

The Compact Disc (CD) player provides exceptional 
clarity and low background noise through digital repro- 
duction. A selectable audio compression circuit pro- 
cesses the audio signal, bringing quiet and loud music 
passages into a more desirable listening range, which 
is especially useful in the automotive environment. 
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With compression, a demanding recording can be lis- 
tened to without continually adjusting the volume. 

The automotive environment can be a difficult one 
for sophisticated electronics, and the CD player design 
takes into account many of the problems seen in auto- 
mobiles. The player is designed to protect its optics 
from humidity and excessive heat by automatically 
shutting down, ejecting the disc or displaying “ERR.” A 
special nylon filter across the disc opening protects 
from moisture and dust as well as sunlight which can 
interfere with the disc mechanism's optics. The loading 
system not only gently draws the disc into the mecha- 
nism, but when ejected, the disc extends out almost 
halfway, allowing the user to easily manage the disc. 
‘The loading system also prevents damage to the disc if 
insertion of a second disc is attempted. 

The use of the laser beam to read digital informa- 
tion means the disc will rarely wear out. Since there is 
no physical contact with the disc, an occasional skip 
due to rough roads will not damage the disc. 


SPEAKERS/ENCLOSURES 


NOTICE: Installing an add-on tape or CD player, 
a CB, or other unit that use the speakers on the 
vehicle, may damage the audio system and impair 
operation of the added unit. 


All audio systems use ungrounded speakers. The 
base system utilizes four speakers, two high perfor- 
mance units located on each of the door sill panel and 
two extended range rear speakers. The Delco/Bose® 
system uses speaker/enclosures as described below: 

Each front tuned, ported reflex enclosure contains 
a 4.5 inch HVC high performance full range driver with 
a high efficiency tweeter, and a 50 watt power amplifier 
that has a built-in active equalization network and dis- 
tortion limiting circuity. 

Each rear enclosure contains a 6.6 inch full range 
driver and a 50 watt power amplifier with built-in 
active equalization network and distortion limiting 
circuity. 


ANTENNA 

‘The electrically operated, rear-mounted, telescop- 
ing rod-type antenna extends fully (80 cm or 31 1/4 in.) 
whenever the receiver is in use and retracts below the 
surface of the fender whenever the receiver or ignition 
switch is turned “OFF.” 

The antenna is attached to a plastic cable that is 
driven up and down by an electric motor. The motor is 
automatically shut “OFF” when the antenna reaches 
the full up or full down position. The switching is 
accomplished by the thrust reaction of the motor arma- 
ture and worm gear assembly against the drive gear. 
The thrust reaction trips the reaction switch assembly 
which interrupts the flow of the power to the motor, 
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Antenna Relay 

With the ignition and audio system “ON,” the 
antenna relay coil is energized, relay contacts move 
and the antenna motor moves the mast to the up posi- 
tion. With the radio or ignition “OFF,” the relay coil is 
de-energized, relay contacts move and the mast moves 
to the down position. Antenna travel up and down is 
controlled by limit switches in the antenna. 


AM/FM STEREO RADIO CONTROLS. 


On-Off/Volume 

With the ignition in the “RUN” or “ACCESSORY” 
position, rotating the upper left knob clockwise will 
turn “ON” the system (with momentary delay on Deleo- 
GM/Bose®). The station frequency will be displayed 
and then time of day. The volume will increase or 
decrease as the knob is rotated clockwise or 
counterclockwise. 


Recall Station 
Press upper left control knob to Recall “RCL” sta- 
tion when radio is playing. 


Time 
With ignition or audio system “OFF,” pressing the 
upper left control knob will display the time. 


Speed Compensated Volume Control (U1F) 

The Speed Compensated Volume “SCV” is located 
behind the upper left control knob. Rotating the knob 
from “OFF” to either “L” (low) or “H” (high) position will 
automatically cause the volume to raise and lower as 
speed of the vehicle increases and decreases. “SCV” will 
be displayed on the LCD when in this mode. 


“BASS-TREB” Control 

Located in the center left hand side of the audio 
system are separate bass and treble controls to provide 
tone control. The normal position is when both controls 
are positioned in the up detent position, 

Rotate treble control (outside ring) to the left to 
decrease treble and the right to increase treble. 

Rotate bass control (inside knob) to the left to 
decrease bass and to the right to increase bass. 


“FADE” Control (UU8/U1F) 

Rotating the “FADE” control ring, located at the 
lower left hand side of the audio system, proportions 
the sound between the front and rear enclosures. There 
is a center detent position. 


“BAL/FADE” Control (UM6) 

Rotating the outside “FADE” control ring, located 
at the lower left hand side of the audio system, propor- 
tions the sound between the front and rear speakers. 
‘There is a center detent position. 
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9A-4 AUDIO SYSTEMS 


Rotating the inside “BAL” control knob proportions 
and balances the sound between the left and right 
speakers. 


“TUNE” Control 

Press “W TUNE” button and hold until a lower 
desired frequency is reached. Press “ TUNE” button 
and hold until a higher desired frequency is reached. 


“AUTO” Control 

“AUTO” allows the radio to seek up and down sta- 
tions. Press the “AUTO” button (the green indicator 
above the button will light). Now press “4 TUNE,” the 
radio will go to the next highest station, and so on. Now 
press “W TUNE,” the radio will go to the next lowest 
station, and so on, If the radio seeks a station that has 
been set up on a push button, the indicator above that 
button will light. 


“AM/FM” Control 
Press “AM/FM” button until desired band appears. 
Selection will appear on display. 


Stereo Indicator 
‘The LCD will illuminate “ST” whenever a stereo 
broadcast is selected. 


“SET” Button 

There are six preset AM or FM stations that can be 
selected by tuning in the desired station. Push the 
“SET” button, the green indicator above “SET” will 
appear, and then within five seconds, press one of the 
numbered buttons. The green indicator above the num- 
ber will appear when a station is set. 

‘The station frequency will now return whenever 
that button is depressed. Repeat procedure for each 
desired station. 


Clock 

‘The time will appear on the LCD. To set the time: 

© Push “SET.” The green indicator above “SET” 
will light. 

© Within five seconds, press “W TUNE” and hold 
until desired hour appears. 

Within five seconds, press “ TUNE” and hold 
until desired minutes appear, 

© If ignition is “OFF,” pressing “RCL” will display 
the time. 


CASSETTE TAPE PLAYER CONTROLS 

‘The operation of the cassette tape player requires 
that the cassette be inserted into the tape door edge- 
wise. The radio is automatically turned “OFF” when 
the cassette is inserted, but the “BASE-TREB” and vol- 
ume are regulated by the same controls. The tape 
player has an automatic reverse feature which auto- 
matically reverses the tape direction at the end of a 
side. Pressing “RCL” while the cassette tape is playing, 
will play the other side of the cassette tape. 


1. Turn “ON’ radio. 

2. On UIF, press “CA/CD” button so that light above 
“CA’ is illuminated, 

3. Insert tape cassette edgewise through the cassette 
door on system. The “CA IN” will illuminate on the 
display. Cassette begins to play. Arrows on LCD 
will indicate direction of cassette. 

‘The longer side with the tape visible goes in first. If 
you hear nothing or hear just a garbled sound, the tape 
may not be in squarely. Push “EJECT” to remove the 
tape and start over. 


CrO2 Control 

This button allows the tape player to provide 
proper amplification of the recorded sound because 
chrome “CrO,” tapes and iron (bias) tapes have differ- 
ent recording characteristics. Play bias tapes with 
green light above “CrO,” not illuminated and “CrO2” 
tapes when the green light above “Cr0,” is illuminated. 
Press button to make selection. 

‘Most prerecorded tapes will indicate type of mate- 
rial. Square holes on the end of the cassette indicates 
bias tape and rectangular depression indicate “CrO.” 
tape. 

A bias tape played in “CrO” position will sound 
slightly duller than normal, and a “CrO.” tape played 
in bias position will sound slightly brighter. 


“STOP PLAY” 

Pushing “STOP PLAY,” tape cassette will stop and 
the radio begins to play. The cassette will remain in the 
player. Pushing “STOP PLAY” again will return to tape 
cassette, 


Reverse Tape 

Press “REV” button, LED will light, and tape will 
rapidly rewind. Radio plays during “REV.” Press “REV” 
again to return to normal forward speed. 


Fast Forward Tape 

Press “FF” button, LED will light, and tape will 
rapidly advance tape. Radio plays during “FF.” Press 
“FF” again to return to normal speed. 


Repeat Selection 

Press “REPT” (Repeat), this will repeat the pre- 
vious selection or go back to the beginning of the cur- 
rent selection (the green indicator will light while 
“REPT” is active). If the current selection has been 
playing for less than 10 seconds when you press 
“REPT,” the player will go to the beginning of the pre- 
vious selection. If the current selection has been play- 
ing for more than 10 seconds when you press “REPT,” 
the player will go back to the beginning of the current 
selection. 
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RPO UM6 AND UB 


[5 vowume controt 


Garam = avtonnense (2) tune controt 


3] STOP/PLAY (TAPE) 


[2] casserre rare paver 


LED's 


FAST FORWARD (TAPE) 


REVERSE (TAPE) 


‘SEARCH/SCAN (TAPE) 


REPEAT (TAPE) 


AM/FM CONTROL 


5 
a 
m 
a 
Hl 
40] EJECT (TAPE) 
@ 
z 


SET STATION SELECTION 


fern CHROMIUM DIOXIDE CONTROL 


FADE CONTROL (BALANCE ONLY ON UM6) 


‘AUTO CONTROL (SEEK IF ACTIVATED AND. 
RADIO FREQUENCY CHANGED) 


BASS/TREBLE CONTROL 


RPO UIF 
‘SPEED COMPENSATED VOLUME CONTROL 
AM/FM CONTROL 

STOPIPLAY (TAPE/DISC) 

COMPACT DISC (CD) PLAYER 

LED's 

FAST FORWARD (TAPE/DISC) 

DYNAMIC COMPRESSION (DISC) 

REVERSE (TAPE/DISC) 

SEARCH/SCAN (TAPE/DISC) 

REPEAT (TAPE/DISC) 

EJECT (TAPE/DISC) 

SET STATION SELECTION 
‘CASSETTE/COMPACT DISC CONTROL 
‘CHROMIUM DIOXIDE CONTROL 

FADE CONTROL 


BASS/TREBLE CONTROL, 


AUTO CONTROL (SEEK IF ACTIVATED AND 
RADIO FREQUENCY CHANGED) 


TUNE CONTROL 
CASSETTE TAPE PLAYER 


MS 9382-98 
Figure 1 — Radio Control 
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Next Selection 

Pressing “SRCH” (Search) button activates feature 
and turns “ON” indicator light. The cassette tape will 
advance to beginning of the next selection. 


Scan Selection 

Pressing SCAN skips the tape ahead to the begin- 
ning of the next selection. It will play about 8 seconds of 
the selection and then skip to the next selection, and so 
on, 

The green indicator above the button tells you 
when SCAN is active. When you find the selection you 
want to listen to, press SCAN again. The indicator will 
go out and the tape will continue to play. 


Eject Selection 

Pressing “EJCT” (Eject) button will remove cas- 
sette from player. The cassette will be ejected regard- 
less of the mode engaged when the eject button is 
depressed, and the radio begins to play. The cassette 
tape can also be removed when “EJCT” is pressed and 
the ignition is “OFF” 


COMPACT DISC PLAYER CONTROLS (U1F) 

1. Turn “ON” system. 

2. Press “CA/CD” button so that light above “CD” is 
illuminated. (When both cassette and a CD are in 
the player, the display will show “CA IN” and “CD. 
IN”). The green indicators above the “CA/CD” but- 
ton tells you which system is active. 


Important 


© This player uses a 4.75 inch (120 mm), full size 
compact disc. If a 3 inch (76 mm) single com- 
pact disc is inserted, the disc will be ejected. 

Remove compact disc from case (Figure 2). 

Insert the disc part way into the slot with the 

LABEL SIDE UP (Figure 3). The player will pull 

the disc in automatically. If the disc is upside down, 

dirty, scratched or wet, the player will eject it and 

“BRR” will appear in the graphic display. “ERR” 

will also appear if moisture in the air has con- 

densed on the internal lens. Wait about an hour 
and try again. 

5. When successfully inserted, “CD IN” appears on 
the display and track 1 begins to play after a few 
seconds. Track number will appear on the display. 
The radio is automatically turned “OFF” when the 
disc is inserted, but the “BASS-TREB” and volume 
are regulated by the same controls. 


me 


Recall Selection 

Press “RCL” (Recall) to see elapsed time. Press it 
again to see the time of day. Press once more to see 
what track is playing. 


T] PRESS CENTER 
RETAINER CLIP 
[2] et up - Grasp 
ONLY BY EDGES 


95 7500-98 
jure 2 - Removing CD from Case 


INSERT BY EDGE 
UNTIL PULLED IN 


95 7501-98 
Figure 3 - Inserting CD into Player 


Replay Current Selection 

Press “REPT” button after current selection plays 
for longer than ten seconds. The track number will be 
displayed. 


Replay Previous Selection 

Press “REPT” (Repeat) to return to the beginning of 
the previous selection (the green “REPT” indicator will 
light). If the current selection has been playing for less 
than ten seconds when you press “REPT” the player 
will go to the beginning of the previous selection. If the 
current selection has been playing for more than ten 
seconds when you press “REPT” the player will go back 
to the beginning of the current selection. 
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Next Track Selection 

Press “SRCH" (Search) and release to hear the next 
track now (instead of waiting until the present track is 
finished). The green “SRCH” indicator is “ON” while 
“SRCH” is active. If you press this button more than 
once, or press and hold it, the disc will advance further. 


Scan Selection 

Press SCAN button to advance track and sample 
each selection. Press button again to stop scanning. 
‘The green indicator will be “ON” when SCAN is active. 


Compression Selection 

Press “COMP” (Compression) button to increase 
the volume of soft passages to compensate for road 
noise. Audio compression is designed to bring soft and 
loud sound into more desirable range. The green 
“COMP” light above the button will illuminate when 
active, Press again to cancel. 


Fast Forward Selection 

Press and hold “FF” to quickly advance within a 
track. Release it to resume playing. The display will 
show an increasing elapsed time. 


Reverse Selection 

Press and hold “REV” to rapidly return to a favorite 
selection. Release “REV” to play the selection. The dis- 
play will show a decreasing elapsed time. 


“STOP PLAY” Selection 

Pressing “STOP PLAY” button will stop compact 
dise player and radio will play. Pressing “STOP PLAY” 
button again will stop radio and player will play. The 
CD will continue to play where it previously stopped. 
Rotate the upper knob to the “OFF” position, or turn 
the ignition “OFF.” The disc will remain in the player 
and will continue playing where it stopped when power 
is turned “ON” again. 


Eject Selection 

Pressing “EJCT® button will remove CD from 
player if the player is in CD mode. Radio will turn 
“ON.” Disc starts at track 1 when reinserted. If you 
have a CD and a cassette inserted, and you press the 
“EJCT” when the ignition is “OFF,” both the CD and 
the cassette will eject. But, if you do not remove the dise 
within 30 seconds, the player will automatically reload, 
but not play. 

“ERR” Operation ‘ 

Under certain conditions, “ERR” will appear on the 
graphic display. This is an indication that operational 
and interior ambient and dash temperatures are too 
high (approx. 70°C/158°F). This “ERR” indicator will 
stay “ON? until the user operates the “RCL” switch 
‘The “ERR” display will go “OFF” momentarily if the 
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operator changes the volume, adjusts fade, ete., but 
“ERR” will reappear until “RCL” is depressed. 

The disc will be ejected and it should be allowed to 
cool and interior temperatures should be lowered with 
the climate control system. The unit may be more 
prone to skip or mute during such hot operation, “ERR” 
will also display below -20°C/-5°F. 


DIAGNOSIS 

Many conditions that affect an audio system opera- 
tion may be corrected without removing components 
from the vehicle. Before attempting to diagnose an 
audio system problem, be sure that the battery is fully 
charged. Batteries supplying less than 9 volts will 
cause erroneous diagnosis of the audio system. 

‘The audio system uses a serial data line to coordi- 
nate the operation of several independent units into an 
audio system. The serial data line allows each of the 
units to communicate with the others by digitally 
encoded voltage pulse streams or serial data. Access to 
the data is available at the Data Link Connector (DLC) 
connector under the instrument panel. The data can be 
read by a bi-directional scan tool (Tech 1). 

‘Always determine the exact nature of the audio 
system problem. Is the condition intermittent or 
constant? Does it occur with engine “OFF” or running, 
or with vehicle parked or moving? This will help to pin- 
point the problem. Radio and power antenna electrical 
diagnostic information is in SECTION 8A-150 and 
8A-151. 


RADIO 

Refer to SECTION 8A-150 for electrical diagnosis 
of the radio. 

Refer to “On-Vehicle Service” in this section and 
SECTION 8C for removal and installation procedures. 


Static and Noise 

Ground strap connections must be clean and tight; 
spark plug cables must be in good condition. The A/C 
blower motor has a built-in capacitor. Extra electrical 
equipment added to the vehicle could cause static if not 
properly grounded or wiring was improperly routed. 

Weak FM stations will be affected by nearby build- 
ings, vehicle speed and direction. These “flutter” and 
“fading” conditions are characteristics of weak FM sig- 
nals. Refer to SECTION 8A-150 for diagnosis. 


Popping Noise 

Operating devices such as turn signals, operating 
stop lamps, pushing in cigarette lighter, ete., may cause 
a popping noise on distant (weak) AM signals. Refer to 
SECTION 8A-150 for diagnosis. 


CASSETTE TAPE PLAYER 
For electrical diagnosis, refer to SECTION 8A-150. 
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oes eee 


‘SKIPPING OR MUTE COMPLAINT 
WITH NO ERROR DISPLAY. ©. 


ROUGH OR DIRT ROAD CONDITIONS. 


DEFECTIVE CD. 


“ERR” APPEARS ON DISPLAY. 


SCRATCHES DIRT OR FINGER PRINTS ON, 


INTERIOR AMBIENT AND DASH 
‘TEMPERATURES ARE TOO HIGH 


CHECK CD FOR PROPER INSERTION AND. 
CLEAN IF NECESSARY. 

CONDITION MAY BE NORMAL, CHECK 
SYSTEM ON GOOD ROAD SURFACE. 
‘TEST WITH KNOWN GOOD OR 
PREFERABLY NEW CD. SOME COMPACT 
DISCS MAY CONTAIN MARKS NOT 
READILY VISIBLE THAT MAY MAKE ONE 
‘TRACK OF THE ENTIRE CD UNPLAYABLE. 


ALLOW TIME TO COOL VEHICLE 
INTERIOR AND TRY SYSTEM AGAIN. 


(APPROXIMATELY 70°C/158°F). 
COMPACT DISC WILL EJECT. 


COMPACT DISC IS INSERTED UPSIDE 
DOWN, DIRTY, BADLY SCRATCHED OR 


WET. 


CONDENSATION ON COMPACT DISC. OR 
ACOLD CD IS INSERTED INTO A HOT 
PLAYER. COMPACT DISC WILL EJECT. 


CHECK CD FOR PROPER INSERTION 
AND INSPECT CD CONDITION. 


ALLOW UP TO AN HOUR TO 


EVAPORATE CONDENSATION OR 
INTERIOR TEMPERATURE IS STABLE. 


95 6941-98 


Figure 4 — Compact Disc Player Diagnosis, 


COMPACT DISC PLAYER 
Refer to Figure 4 for general diagnosis of compact 
disc player. For electrical diagnosis, refer to SECTION 
BA-150 
Despite the advantages of non-contact playing, the 
CD player can be affected by external environment and 
physical abuse. Two conditions may result if operating 
circumstances are not ideal: 
1. Skipping - intermittent music is heard along with 
noticeable tracking motor hum during the skips. 
2. Muting - In severe skip conditions or with detri- 
mental environmental conditions music may cease 
altogether. 


Important 


© While the CD player will handle many rough 
driving conditions without skipping or muting, 
certain environmental and harsh physical 
conditions will affect normal operation, Exces- 
sive heat or cold, moisture, extreme bumps and 
vibrations (speed bumps, large potholes), and 
bad dises can result in unwanted operations, 
Refer to “Compact Dise Player Diagnosis” for 
more details. 


Special care must be given to protect the dises 
themselves from scratching, moisture, cold, and finger- 
prints, or sound quality and disc player operation will 
be affected. Refer to “Compact Disc Care” in this 
section. 

Refer to “Compact Disc Player Diagnosis” and 
SECTION 8A-150 for more diagnosis. Some customer 
complaints may, in fact, be normal operation. 


Disc Noise 

Although CD technology is capable of providing 
some of the most noise-free audio listening available 
today, noise may still be introduced in certain ways. 
Complaints of background noise should be addressed 
by first examining the listeners disc for dirt, scratches, 
dust, or fingerprints on the top and mainly the bottom 
(side opposite the table) surfaces, Refer to “On-Vehicle 
Service” for cleaning tips. 

Some noise may also be attributed to the recording 
technology. While a clean, well kept disc should not 
introduce any new noise during play-back, the sound 
quality is only as good as the original recording. Many 
“Oldies” are recorded on CD's with AAD technology and 
some of the limitations of early recording equipment 
and techniques can be heard during playback. 
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POWER ANTENNA 
Refer to SECTION 8A-151 for diagnosis 


ON-VEHICLE SERVICE 


CASSETTE TAPE PLAYER CARE 

Store cassettes away from extreme heat or direct 
sunlight. Protect the open ends from dirt or damage; 
store them in their original cases or other protective 
cases. For best results, do not use tapes longer than 90 
minutes total (45 minutes per side). 

When leaving the vehicle, cassettes may be left in 
the tape player. 


Clean 
© Optimum performance of the cassette deck can be 

maintained by cleaning the internal tape head, 
capstan and pinch roller periodically (Figure 5). 
‘This can be done by inserting a non-abrasive clean- 
ing cassette in place of the music tape. This service 
should be performed after every 100 hours of opera- 
tion. NO lubricants should be used as this will 
cause the tape player to operate improperly, espe- 
cially at extreme temperatures. 

Magnetized tools (magnetized screwdrivers, sock- 
ets, etc.) should NOT be used near the tape head. If the 
head becomes magnetized, every tape used in the 
player will be degraded. 


COMPACT DISC CARE 

Storage and handling of compact discs should be 
given the same care as conventional records. Further 
cleaning will not be necessary if the disc is always held 
by the edges and is returned to the case immediately 
after playing 


USE NONABRASIVE 
CLEANER WITH 
CLEANING CASSETTE. 
FOLLOW DIRECTION 
IN PACKAGE. 


95 7517-94 
Figure 5 - Tape Head Cleaning 


Clean 


If the compact disc should become soiled by finger- 
prints, dirt or dust, it can be wiped (always in a 
straight line, from center to edge) with a clean, lint- 
free, soft, dry cloth. No solvent or abrasive cleaner 
should ever be used on the disc. Conventional 
record cleaner should NOT be used. Inexpensive, 
dedicated disc cleaning kits are available and are 
recommended, See Figures 2 and 3 for disc han- 
dling procedures. 


Inspect 

Although the discs are quite durable, certain condi- 

tions will affect playback performances, possibly 

resulting in noise, skipping, or muting. The disc 
and player should be inspected for the following 
items when diagnosing problems: 

— Scratches: On either top or bottom surface of 
the disc; particularly the bottom (opposite the 
label). 

~ Dirt, dust or fingerprints on either surface. 

— Warped dise: May result from playing a cold 
dise in a warm unit or vice versa. 

— Moisture (or condensation) on the disc, or in the 
player may result in the displaying of “ERR,” 
and either muting or ejection of the dise. 

- Excessive interior or operating temperatures 
may cause “ERR” to be displayed, although the 
unit may continue to operate normally. 

See Figure 5, “Compact Disc Player Diagnosis,” for 

possible playback problems that may result from 

scratched or dirty discs. 


RADIO CONTROL 
Refer to SECTION 8C for removal and installation 
of the radio control. 


RADIO RECEIVER 
Figure 6 


Remove or Disconnect 


T. Open right rear floor stowage compartment door. 
2. Tray. 
8. Receiver. 


© Pull firmly on receiver to separate hook and 
loop fastener. 

4, Antenna cable extension. 

5. Electrical connectors. 


Pd Install or Connect 

1. Electrical connectors. 

2. Antenna cable extension, 
3. Receiver. 
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FRONT BODY HARNESS 
RADIO RECEIVER 
ANTENNA EXTENSION CABLE 


RIGHT REAR STORAGE COMPARTMENT 
SPEAKER HARNESS 
AMPLIFIER RELAY 


Ms 13409-8¢ 


MOUNTING PLATE 


FRONT SPEAKER ASSEMBLY 


FRONT SPEAKER WIRING 
HARNESS CONNECTOR 


¢ Push firmly to engage hook and loop fastener. 
4, Tray. 


5. Close rear floor stowage compartment door. 


wn (BOSE SPEAKER) RELAY (UU8 AND 
U1 


Figure 6 


Remove or Disconnect 

1. Open right rear floor stowage compartment door. 
2. Tray. 

3. Amplifier relay. 


Install or Connect 

Amplifier relay. 

2. Tray. 

3. Close rear floor stowage compartment door. 


INNER INTERMEDIATE SIDE MEMBER 
SCREW 
REAR SPEAKER WIRING HARNESS 


Ms 9383-94 


Figure 7 — Front Base Speaker (UM6) 
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FRONT SPEAKER/ENCLOSURE 


Front Cover 


The front speaker/enclosure covers are integral 
with the door sill panel. Speakers/enclosures are 
accessed by removing the sill panel. Refer to SECTION 
10-10 for sill panel removal procedure. Do not attempt 
to pry covers from sill panel. 


Base Speaker (UM6) 
Figure 7 


cz) Remove or Disconnect 

1. Front cover. Refer to “Front Cover” in this section. 
2. Screws retaining speaker to mounting plate. 

3. Speaker electrical connection. 

4, Speaker from mounting plate. 


Install or Connect 


NOTICE: Refer to “NOTICE” on page 9A-1 of this 
section. 
1, Electrical connection. 


INNER INTERMEDIATE SIDE MEMBER 


FRONT ENCLOSURE WIRING 
HARNESS CONNECTOR: 


FRONT ENCLOSURE WIRING HARNESS 


FRONT (LEFT-HAND AND RIGHT-HAND) 
‘SPEAKERVENCLOSURE ASSEMBLY 


AUDIO SYSTEMS 9: 


2, Speaker to mounting plate. 
3. Retaining screws. 
4. Front speaker cover. 


Delco-GM/Bose® Speaker/Enclosure (UUS 
and U1F) 


Figure & 


5] Remove or Disconnect 

1. Front cover. Refer to “Front Cover” in this section. 

2, Screws retaining front enclosure assembly to inner 
intermediate side member. 

3. Speaker/enclosure electrical connection. 

4, Speaker/enclosure assembly from vehicle. 


Install or Connect 


NOTICE: 
section. 

1. Electrical connection. 

2. Screws retaining speaker/enclosure assembly to 
inner intermediate side member. 

3, Front cover. 


Refer to “NOTICE” on page 9A-1 of this 


&] PARKING BRAKE LEVER 


[rear encLosure wininG HARNESS 


Figure 8 - Front Speaker/Enclosure-Delco GM/Bose® (UUB & U1F) 
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2 AUDIO SYSTEMS 
REAR SPEAKER/ENCLOSURE 2, Screws to grille assembly. 


Rear Grille 


Tighten 


Figure 9 © Rear grille screws to 1.4 Nem (12 Ib. in.). 


Remove or Disconnect Base Speaker (UM6) 
I. Screws from grille assembly. 
2. Grille from rear speaker/enclosure 


[4 install or Connect [65] Remove or Disconnect 


Figures 10 and 11 


___ I Rear grille. Refer to “Rear Grille” in this section. 
NOTICE: Refer to “NOTICE” on page 9A-lofthis 2, Screws retaining speaker assembly plate. 
boeing 3. Speaker assembly from plate. 

1 uae assembly to rear speaker/enclosure 4 Blectrical connections from speaker assembly. 
Important Install or Connect 
© Make sure carpet is tucked completely and Electrical connection to speaker assembly. 

evenly under the perimeter of the grilleandthe 2: Speaker assembly to mount plate. 
wiring harness is properly positioned in the 3. Speaker retaining screws. 
mounting plate assembly. 4, Rear grille. 


CONVERTIBLE 


SECTION AA 


REAR BODY LOCK PILLAR REAR GRILLE SCREW 7] REAR GRILLE BRACKET 


REAR GRILLE (3) carrer ] rivet 


REAR BASE SPEAKER OR DELCO-GM/BOSE 
NAME PLATE BEAR BASE SPEAKER CE] eannoonranes 


Figure 9 Rear Grille 
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REAR SPEAKER WIRING HARNESS 
WIRING HARNESS GROMMET 
REAR SPEAKER ASSEMBLY 
‘SPEAKER MOUNTING PLATE 

NUT 

BOLT 


Ms 9395-98 


Figure 10 — Rear Speaker Assembly (UM6) 


Delco-GM/Bose® Speaker/Enclosure (UU8 
and U1F) 


Figure 11 


| Remove or Disconnect 

1. Rear grille. Refer to “Rear Grille” in this section. 
2. Electrical connection from speaker assembly. 

3. Screws retaining enclosure assembly. 

4, Speaker/enclosure assembly from vehicle. 


ba Install or Connect 


1. Speaker/enclosure to panel. 

2. Speaker/enclosure retaining screws. 

3. Electrical connector to enclosure assembly. 
4. Rear grille. 


ELECTRIC ANTENNA 


Antenna Care 
Figure 12 


‘The antenna requires periodic cleaning for proper 
performance, extended life, and appearance purposes. 


AUDIO SYSTEMS 9A-13 


Antenna Cleaning 


Clean 


1. Turn “ON” the ignition and radio to raise the 
antenna to full extension. 

2. Dampen a clean cloth with mineral spirits. 

8. Wipe cloth over antenna sections, removing any 
dirt (particularly at the antenna section joints). 


4. Turn the radio “OFF” and “ON” to retract and 
extend the antenna. 


5. Repeat Steps 1 through 4 at least two more times. 


Antenna Replacement - Coupe 
Figures 13 and 14 


Remove or Disconnect 

1. Release hatch. 

2. Negative battery cable. 

3. Hatch rear trim panel. Refer to SECTION 10-8. 

4. Left rear speaker/enclosure grille. 

5. Reposition hatch left side trim panel. 

6. Shade latch. 

7. Rear carpet retainer and sound insulator. 

8. Reposition carpet to gain access to antenna cable. 

9. Antenna cable. 

10. Electrical connector from antenna relay. 

11. Push rubber grommet, electrical harness and 
antenna cable through body hole. 

12, Raise vehicle. Refer to SECTION 0A. 

13, Body ground strap and antenna from bracket. 

14, Antenna from bezel. 

15. Screw securing ground plane terminals. 

16. Screw securing antenna ground strap to bracket. 

17. Antenna. 


Install or Connect 


NOTICE: Refer to “NOTICE” on page 9A-1 of this 
section. 


1. Screw securing antenna ground strap to bracket. 


al Tighten 


© Antenna ground strap screw to 5 Nem (44 Ib. 
in). 


Screw securing ground plane terminals. 
8. Antenna to bezel and vehicle. 
4, Body ground strap and antenna to bracket. 


Important 


Be sure ground strap is positioned correctly 
under mounting screw and surface is clean. 


ny 
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DELCO-GM/BOSE 
SPEAKER/ENCLOSURE 


BASE SPEAKER 
‘CONVERTIBLE 


(71) REAR FLOOR PANEL [3] mountine ptate screw 
[E rean speaxen MOUNTING PLATE E] MOUNTING PLATE NUT 
REAR DELCO-GM/BOSE 
[3] Rear winine Harness SPEAKER/ENCLOSURE ASSEMBLY 


@] REAR BASE SPEAKER ASSEMBLY [@ ousine 


MS 9386-94 
Figure 11 - Rear Speaker/Enclosure 
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CLEAN WITH MINERAL 
SPIRITS 
95 7510-90 


z 


TERMINAL ORIENTATION 
IS NOT TO EXCEED 90" 


SCREW 
GROUND PLANE TERMINALS 
GROMMET 

BEZEL-EXCEPT ZR1 

BEZEL-ZR1 

RADIO NOISE SUPRESSION SHIELD 
BRACKET 


BEBE 


[QI Tighten 

@ Bracket bolts to 9.5 Nem (84 Ib. in.). 

Push electrical harness, antenna cable with grom- 
met through hole in body. 

Lower vehicle. 

Blectrical connector to antenna relay. 

Antenna cable. 

Carpet retainer and sound insulator. 

Shade latch. 


. Hatch left side trim panel. 


Left rear speaker enclosure grille. 
Hatch rear trim panel. 
Negative battery cable. 


[7] evectric ANTENNA 
‘NUT 

BODY GROUND STRAP 
‘SCREW 

REAR FLOOR PANEL 
ANTENNA GROUND STRAP 


95 7511-98 


Figure 13 - Antenna 
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al Tighten 


© Negative battery cable bolt to 15 Nem (11 Ib. 
ft). 


Antenna Replacement - Convertible 


Figures 13 and 14 


} Remove or Disconnect 


Release convertible top storage lid. 

Negative battery cable. 

Left-side carpet retainers and pull back carpet. 
Electrical connector from antenna relay. 
Antenna cable. 

Push rubber grommet through hole in body. 
Electrical and antenna leads through body hole. 
Raise vehicle. Refer to SECTION 0A. 

Ground strap from bracket. 


. Ground strap from antenna to bracket. 
. Screw securing ground plane terminals. 
. Antenna from bezel and vehicle. 

. Antenna from bracket. 


<} Install or Connect 


2 


s 


6. 
7. 
8. 


9. 


10. 
1. 
12. 


NOTICE: Refer to “NOTICE” on page 9A-1 of this 
section. 


Screw securing antenna ground strap to bracket. 


al Tighten 


© Antenna ground strap screw to 5 Nem (44 Ib. 
in). 

Screw securing ground plane terminals. 

Antenna to bezel and vehicle. 

Body ground strap and antenna to bracket. 


Important 


© Be sure ground strap is positioned correctly 
under mounting screw and surface is clean. 


Tighten 

© Bracket bolts to 9.5 Nem (84 Ib. in.), 
Push electrical harness, antenna cable with grom- 
met through hole in body. 

Lower vehicle. 

Relay electrical connector. 

Coaxial connector. 

Antenna relay. 

Left-side carpet and carpet retainers. 
Close convertible top storage lid. 
Negative battery cable. 


(7) antenna 


Z] ANTENNA GROUND STRAP 
J] wracker 
[2] sooy crouno strap 95 8058.9 


Figure 14 - Antenna and Bracket 


A Tighten 


© Negative battery cable bolt to 15 Nem (11 lb. 
ft.). 


Antenna Mast Replacement 
Figure 15 


The antenna is serviced as a complete unit only, but 
an antenna (mast) that has been bent or broken can be 
replaced rather than replacing the complete antenna. 


Remove or Disconnect 

T. Remove the antenna mast nut using the socket pro- 
vided with service antenna (mast). 

2, With the ignition “ON,” turn “ON” the radio to raise 
the antenna. 

3, Antenna (mast) with contact spring. It may be nec- 
essary to gently pull mast up by hand to remove. 

4, Turn ignition “OFF.” 


Install or Connect 


ignition and radio “ON.” 

2. Insert replacement mast plastic cable into housing 
with serrated side of cable facing left side of 
vehicle. When resistance is felt, continue to gently 
push until tip of cable engages. 
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1] socket 


[2] antenna mast nur 
eH) 
4 | CONTACT SPRING 


SERRATED SIDE OF PLASTIC CABLE MUST 
FACE TOWARD LEFT SIDE OF VEHICLE 


ANTENNA (MAST) 


FLARED END OF CONTACT SPRING 
95.8116-98 


Figure 15 - Antenna (Mast) Replacement 


While guiding cable, second person turns radio 
“OFF.” Guide mast into housing. 

Push contact spring (flared end up) over mast and 
into housing. 

Mast nut using provided socket to tighten. 

Cycle antenna several times to check operation and 
until mast fully extends and retracts. 

‘Tum ignition “OFF” 


ANTENNA RELAY 
Figure 16 


| Remove or Disconnect 


1 


3 
8. 
4, 


Release coupe hatch or convertible top storage lid. 
Hatch rear trim panel. Refer to SECTION 10-8. 
Body and antenna electrical connector. 

Relay from bracket. 


install or Connect 
NOTICE: 


section. 


Refer to “NOTICE” on page 9A-1 of this 


ae 


Relay to bracket. 
Body and antenna electrical connector. 

Hatch rear trim panel. 

Close coupe hatch or convertible top storage lid. 


REAR FLOOR PANEL, a 


ANTENNA RELAY 


[2] Rear storacesrackeT [5] ANTENNA HARNESS 


3] BODY HARNESS 


95 8059-94 
Figure 16 - Antenna Relay 
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SPECIFICATIONS 


Antenna Ground Screw . 
Antenna Bracket Bolts .. 
Rear Speaker Grille Screws... 
Relay Bracket Nuts = 
Negative Battery Cable Bolt . 


. 5 Nem (44 Ib. in.) 

9.5 Nem (84 Ib. in.) 

. 1.4Nem (12 Ib. in.) 
6.0 
1 


Nem (53 Ib. in.) 
5 Nem (11 Ib. ft.) 
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SECTION 9B 
CRUISE CONTROL 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 


to CAUTION! 


Section 9J under “ON-VEHII 


LE SERVICE” and the SIR Component and 


Wiring Location view in Section 9J before performing service on or around SIR 
components or wiring. Failure to follow CAUTIONS could result in possible air bag 
inj 


deployment, personal 


jury, or otherwise unneeded SIR system repairs. 


CONTENTS 


General Description 98-4 
Circuit Operation 98-1 
Diagnosis ........ 9B-1 
Cruise Control System Surges 98-2 
Cruise Set Speed High or Low 98-2 
Excessive Cruise Speed Loss On 98-2 
Cruise “Tap-Up” or “Tap-Dowt 98-2 
On-Vehicle Service 98-2 
Vacuum Hose Routing . 98-2 
Vehicle Speed Sensor 98-2 


GENERAL DESCRIPTION 


Cruise control is a speed control system which 
maintains a desired vehicle speed under normal 
driving conditions. However, steep grades up or down 
may cause variations in the selected speeds. The 
electronic cruise control system has the capability to 
cruise, coast, resume speed, accelerate and raise (“tap- 
up”) or lower (“tap-down”) set speed in increments of 
1.6 km/h (1 mph). 

The main parts of the cruise control system are 
the cruise control set and engage switches, module 
servo, vacuum tank, switch assembly, vacuum hoses, 
electrical harness and cruise control servo cable. 

Vacuum to operate the cruise control system is 
supplied directly from the engine. A vacuum tank is 
connected to the cruise control system to supply 
vacuum reserve. In the event that the engine vacuum 
drops, such as during acceleration, the vacuum tank 
will maintain the necessary vacuum to maintain 
cruise control operation. 


CIRCUIT OPERATION 


The cruise control system works a mechanical 
linkage to the throttle by means of a vacuum motor 
inside servo. This is a diaphragm moved by a vacuum 
applied to one side. A solenoid driven valve connects 
the vacuum motor to a vacuum tank. Another 
solenoid valve vents the vacuum. The cruise control 
module controls the servo and the throttle by pulsing 
these solenoid valves “ON” and “OFF.” 


Vacuum Tank . 98-2 
Servo ... 98-2 
Cruise Control Cable 98-4 
Switch Assembly (Brake) - Automatic 

and Manual Transmission 98-4 
Release Switch (Clutch) - 

Manual Transmission 98-5 
Cruise Control Module 98-6 
Cruise Control Set 

and Engage Switches s+ 9B7 

Specifications . + 9B-7 


One input to the module is the vehicle speed. This 
input comes from the Engine Control Module (ECM) 
after the ECM buffers the speed signal sent by the 
Vehicle Speed Sensor (VSS). If the actual speed signal 
is different from the speed that was set into and 
remembered by the module, the module gives off 
pulses to change the vacuum and return the vehicle to 
the set speed. Other inputs to the module are from the 
cruise engage switch and the set switch. A disengage 
input to the module comes from a switch on the brake 
pedal. In vehicles with a manual transmission, a 
switch, when the clutch pedal is depressed, 
electrically will release the cruise control system. 

The two outputs of the module operate the coils of 
the vacuum valve and the vent valve. Both valves are 
found in the cruise control servo. These valves move 
the throttle by means of the vacuum motor. The servo 
position sensor coil senses the position and motion of 
the vacuum motor. It feeds this information back to 
the module to provide smooth performance while the 
vehicle is in cruise control system. 

When Acceleration Slip Regulation (ASR) is 
active, the cruise control is switched “OFF” 
electronically. Refer to SECTION 6E2 for circuit 
operation. 


DIAGNOSIS 


Improper operation can be caused by one or a 
combination of mechanical, electrical and vacuum 
problems. In resolving any cruise system operating 
problem, first make a visual inspection. 
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Check the system to ensure there are no bare, broken, 
or disconnected wires or any pinched, damaged, or 
disconnected vacuum hoses. The servo and throttle 
cable linkage should operate freely and smoothly. The 
servo cable linkage should be adjusted as described in 
“On-Vehicle Service” in this section. 

Since any problem in this system is either 
vacuum, mechanical, or electrical, perform a few 
initial checks before turning to Page 8A-34-0. This 
can be done by first eliminating a vacuum or 
mechanical problem by starting the engine and using 
finger to feel for source vacuum at the servo, and by 
visual inspection of switch assembly, throttle linkage, 
vacuum hoses, ete. If preliminary inspection reveals 
no solution and the system is inoperative, refer to 
SECTION 8A-34. 

Several versions of a quick check instrument 
similar to tool J 34185-B are available. J 34185-B is 
installed in place of the controller and determines 
which part of the system has a problem. Instructions 
on the operation of the instrument should be provided 
by the manufacturer. 


CRUISE CONTROL SYSTEM SURGES 


© The servo and throttle linkages should operate 
freely and smoothly. This linkage should be 
adjusted as described in SECTION 5E2. 

© Check hose routing for pinches, leaks or 
restrictions. See vacuum schematics in “On- 
Vehicle Service” in this section. 

© Refer to SECTION 84-34. 


CRUISE SET SPEED HIGH OR LOW 


@ Check vacuum hoses for proper routing, 
restrictions, or leaks. Adjust or replace as 
required. Refer to “On-Vehicle Service” in this 
section. 

© Check servo linkage for excess slack and adjust. 
Refer to SECTION 5E2. 

© Ifno system problem is noted, replace the module. 
Refer to “On-Vehicle Service” in this section. 


EXCESSIVE CRUISE SPEED LOSS ON HILLS 
@ Check hoses for vacuum leaks (Figure 1). 
CRUISE “TAP-UP” OR “TAP-DOWN” 


If all other functions of cruise control are working 
except “tap-up” and “tap-down,” replace the module. 


ON-VEHICLE SERVICE 
VACUUM HOSE ROUTING 


Refer to Figure 1 for vacuum hose routing. 
VEHICLE SPEED SENSOR 

The speed sensor is located on the left-hand side of 
the transmission case extension housing. Refer to 


SECTION 7B for service information. 


VACUUM TANK 
Figure 1 


Remove or Disconnect 


‘Vacuum hose from vacuum tank. 
Screw securing vacuum tank. 
Vacuum tank. 


Install or Connect 


1. Vacuum tank. 
2. Screws to vacuum tank. 


Tighten 
© Screw to 5.75 Nem (50 Ib. in.). 
3. Vacuum hose to vacuum tank. 


SERVO 
Figure 2 


+] Remove or Disconnect 


Shegatlie battery cable at battery. 
Electrical connector from servo. 
Vacuum hoses from servo. 

Cruise control cable from servo. 

Three screws securing servo to 
Insulators remain in bracket. 

6. Servo unit from vehicle. 

7. Bracket (if required). 

© Twobolts. 


oR 


bracket. 


Install or Connect 
T._ Bracket (if removed). 


Tighten 


@ Bolts to 30 N-m (22 Ib. ft.) 
2. Cruise control servo screws. 


Tighten 


@ Cruise control servo screws to 1.6 N-m (14 lb. 
in.). 
3. Cruise control cable to servo. 
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VIN P ENGINE 


[3] Hose -FRom MANIFOLD VACUUM 
[B] GROMMET - APPLY LUBRICANT @] VACUUM TANK 
MANIFOLD VACUUM TE amvatve 
SERVO [E] screw 
[2] Hose -10 switch assemBLy UNUT 


Figure 1 - Vacuum Hose Routing 
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SERVO TAB 


BOLT 


INSULATOR 
SLEEVE 


SCREW 


BRACKET 


CRUISE CONTROL SERVO 
CABLE SPRING RETAINER 
VACUUM SOURCE HOSE 
VACUUM RELEASE VALVE HOSE 
SERVO CABLE ASSEMBLY 


Figure 2 - Removing/Installing Servo 


A Adjust 

@ Cruise control cable. Refer to SECTION 5E2 
for adjustment. 

‘Vacuum hoses to servo. 

Electrical connector onto servo. 


Negative battery cable at battery. 


Tighten 
@ Negative battery cable bolt to 15 Nem (11 
Ib. ft.). 


CRUISE CONTROL CABLE 


aoe 


The cruise control cable is connected to the ASR 
adjustment assembly. 

Refer to SECTION 5E2 for adjustment and 
replacement of the cruise control cable. 


SWITCH ASSEMBLY (BRAKE) - AUTOMATIC 
AND MANUAL TRANSMISSION 
Figures 3 and 4 


‘The switch assembly is positioned over the brake 
pedal and will release vacuum to servo and open 
electrical circuit when the brake pedal is depressed. 


| Remove or Disconnect 


Negative battery cable at battery. 
Instrument panel sound insulator. 
SECTION 8C. 

Pull switches from retainer. 

Hose from switch. 

Electrical connectors from switches. 
Retainer from bracket. 


Rel 


Refer to 


pone 
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| Install or Connect 


Check gap between retainer and switches. 

Hose onto switch. 

Electrical connectors onto switches. 

While maintaining gap, insert retainer and 

switches into stop lamp bracket until retainer is 

fully seated into bracket. 

5. Hold brake pedal fully rearward against pedal 
stop and push each switch into retainer one-at-a- 
time until stopped by brake pedal and audible 
“click” sound stops. 


ba Important 


© Remove slack from vacuum hose where it 
comes from the dash to assure no kinks are 
present when assembly is complete. 


ee at kaa 


Instrument panel sound insulator. 
Negative battery cable at battery. 


bole 


Tighten 


© Negative battery cable bolt to 15 N-m (11 
Ib. ft). 
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RELEASE SWITCH (CLUTCH) - MANUAL 
TRANSMISSION 
Figure 4 


The switch is positioned over the clutch pedal and 
will open electrical circuit when the clutch pedal is 
depressed. 


| Remove or Disconnect 


I, Negative battery cable at battery 

2. Instrument panel sound insulator. 
SECTION 8C. 

3. Pull switch from retainer. 

4. Electrical connector from switch. 

5. Retainer from bracket if replacement required. 


Refer to 


ke Install or Connect 


If replaced, insert retainer into stop lamp switch 
bracket until fully seated into bracket. 

Electrical connector onto switch. 

Hold clutch pedal fully rearward against pedal 
stop and push switch into retainer until stopped 
by clutch pedal and audible “click” sound stops. 


Ny 


GAP BETWEEN RETAINER AND 
‘SWITCHES SHOULD BE 12-15mm_ 
(5-6 in.) BEFORE INSTALLATION 
‘AND ADJUSTMENT. 


HOSE (TO SERVO) 


‘SWITCH ASSEMBLY (STOP LAMP, TCC 
‘AND CRUISE CONTROL SWITCH) 


RETAINER 


‘STOP LAMP SWITCH BRACKET 


BRAKE PEDAL 


Ms 9951.98 


Figure 3 - Switch Assembly - Automatic Transmission 
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GAP BETWEEN RETAINER AND 
‘SWITCHES SHOULD BE 12-15 mm 
(5-.6 in.) BEFORE INSTALLATION 
AND ADJUSTMENT 


HOSE (TO SERVO) 


‘SWITCH ASSEMBLY (STOPLAMP 
AND CRUISE CONTROL SWITCH) 


RELEASE SWITCH (CLUTCH - 
CRUISE CONTROL SWITCH) 


RETAINER 


STOPLAMP SWITCH BRACKET 


CLUTCH PEDAL 


BRAKE PEDAL 


95 7621-98 


4. Instrument panel sound insulator. 
5. Negative battery cable at battery. 


Tighten 
© Negative battery cable bolt to 15 Nem (11 
Ib. ft.). 


CRUISE CONTROL MODULE 
Figure 5 


The control module is mounted in the right side of 
the instrument panel. 
e For diagnosis, refer to SECTION 8A-34. 
For replacement, refer to SECTION 8C. 


[2] cruise contro: Mopute 
[2] were narness 
(3) muctuse retay Bracket 
[2] vewire HARNESS BRACKET 
(1) wazarp rLasHer 


J DIODE 156105-8¢ 


Figure 5 - Cruise Control Module 
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CRUISE CONTROL SET SWITCH 


CRUISE CONTROL ENGAGE SWITCH 


MULTIFUNCTION TURN SIGNAL/CRUISE CONTROL 
HEADLIGHT BEAM CONTROLWINDSHIELD WIPER 
[AND WASHER CONTROL SWITCH 

(SMART SWITCH) 1S 8371-98 


Figure 6 - Multifunction Control Lever 


CRUISE CONTROL SET AND ENGAGE 
SWITCHES 
Figure 6 


The cruise control set and engage switches are 
part of the multifunction turn signal control lever 
assembly (smart switch) and are not serviceable. The 
multifunction control lever must be replaced as an 
assembly. For diagnosis, refer to SECTION 8A-34 
and for replacement, refer to SECTION 3F. 


SPECIFICATIONS 

Retainer to 

Switches 12-15. mm (.5-.6 in.) 
Cruise Control Servo 

Screws 1.6N-m (141b. in.) 
Vacuum Tank Screws . 8.75 N-m (60 Ib. in.) 
Servo Bracket .... 30 N-m (22 Ib. ft.) 
Negative Battery 

Cable Bolt 15 N-m (11 Ib. ft.) 


CRUISE CONTROL 9B-7 
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SECTION 9D 
THEFT DETERRENT SYSTEMS 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 


ing Location 


w in Section 9J before performing service on or around SIR 


components or wiring. Failure to follow CAUTIONS could result in possible air bag 
inj 


deployment, persona 


jury, or otherwise unneeded SIR system repairs. 


CONTENTS 
General Description seeeeeeee ID FEDS CCM Inputs/Outputs seeees IDG 
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GENERAL DESCRIPTION 


UNIVERSAL THEFT DETERRENT SYSTEM 
Figure 1 


The Universal Theft Deterrent (UTD) system 
provides an audible warning (using the vehicle horns) 
in the event of an unauthorized entry through the 
doors or hatch. The UTD also notifies the PASS-Key® 
(Personalized Automotive Security System) and FEDS 
(Fuel Enable Data Stream) systems of the intrusion, 


disabling cranking and fuel delivery to the fuel 
injectors. 

The UTD system, the PASS-Key® system and the 
FEDS system are controlled and monitored by the 
Central Control Module (CCM). 


UTD CCM Inputs/Outputs 


The CCM monitors the following as inputs 
affecting UTD: 

© Driver door ajar switch 

@ Passenger door ajar switch. 


CENTRAL 
CONTROL 
MODULE (CCM) 


HATCH AJAR, 


LOCK SWITCHES 


IGNITION 
LOCK CYLINDER 
(uToassKkey™) 


LS 8361-90 


Figure 1- Universal Theft Deterrent System 
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Hatch ajar switch 
Driver power door lock/unlock switch. 
Passenger power door lock/unlock switch. 
Driver door lock cylinder switch. 

Passenger door lock cylinder switch. 

Key in ignition switch, 

Park/headlamp switch. 

Ignition 1 input ("RUN” and/or “START”. 
Ignition 3 input ("RUN” only). 

The CCM controls the following outputs for 
UTD. 

Horn relay. 

Starter enable relay (PASS-Key®). 
“SECURITY” lamp. 

Fuel enable (FEDS). 


Arming the UTD System 


When one door, both doors or the hatch is opened, 
the “SECURITY” indicator on the instrument panel 
flashes as a reminder to arm the system. If after 30 
minutes the door or hatch has not been closed, the 
flashing “SECURITY” indicator will turn “OFF.” 

To arm the system, one of the power door lock 
switches must be moved to the lock position. This puts 
the UTD system in the active mode, where it has 
detected that the arming request has been made, but 
the vehicle is not yet secured (i.e. both doors and the 
hatch are not yet closed). This state is indicated by the 
“SECURITY” indicator changing from flashing to 
“ON” continuously. If the vehicle is not secured after 
30 minutes, the “SECURITY” indicator is turned 
“OFF.” It is important to note that the system will not 
be armed if the doors are locked manually; the power 
lock switch must be used. 

When the power lock switch has been activated 
and both doors and the hatch are closed, the UT! in 
the doors and hatch armed state. In this mode, the 
UTD is monitoring for an illegal intrusion into the 
vehicle through the doors or hatch. This is the most 
common armed state of the UTD, as it represents the 
usual state of a driver leaving the vehicle with the 
security system set. 

When the power lock switch has been activated 
and both doors are closed, but the hatch is open, the 
UTD is in the doors armed mode. In this mode, the 
UTD is monitoring for an illegal intrusion into the 
vehicle through the doors. If the hatch is closed, the 
change in state of the hatch ajar switch will not be 
considered an intrusion, and the alarm will not be 
activated. If the hatch is not closed within 5 minutes 
of entering doors armed mode, the “SECURITY” 
indicator will go out and the UTD system will remain 
in doors armed mode, 


An illegal intrusion is defined as activity on any 
one of the following CCM inputs without the CCM first 
noting proper disarming of the UTD system (see 
“Disarming the UTD System” below): 

© Driver door ajar switch. 

Passenger door ajar switch. 

Hatch ajar switch. 

Ignition 1 input ("RUN” and/or “START”). 
Ignition 3 input ("RUN” only). 
Park/headlamp switch. 

Power door unlock switch. 

If the UTD senses an intrusion it enters alarm 
mode. Alarm mode sounds the vehicle horns 
approximately once a second, disables engine cranking 
through the PASS-Key® system, and disables fuel 
delivery through the FEDS system. The alarm mode is 
active for approximately three minutes with the 
ignition and FEDS system disabled and the horn 
turned “ON.” This is followed by a three minute 
timeout with the horn no longer active. If no new 
intrusions are detected after the timeout, the horn is 
kept “OFF.” The system must be disarmed or the 
intrusion condition removed after the timeout for the 
system to exit alarm mode and re-enable the ignition 
and FEDS system. 


Disarming the UTD System 


The UTD system is normally disabled by using the 
oval-head key in the door lock cylinder. This allows 
normal owner entry into the vehicle without setting off 
the alarm. 
If the UTD system is in alarm mode, there are two 
methods to disarm it: 
© Insert the key in the door lock cylinder and 
rotate it as if normally unlocking the door. 

© Insert the correct square-headed ignition key 
into the ignition lock cylinder on the steering 
column 

It is important to note that, somewhat like not 
being able to arm the system using the manual lock 
switch, manually unlocking the doors will not disable 
the UTD alarm mode. Also, using the power door 
unlock switch will not disable UTD alarm mode. 
Disconnecting the battery or pulling fuses will not 
disable alarm mode, since the CCM stores the theft 
deterrent status in EEPROM, and will go back into 
alarm mode when the battery is reconnected. Only the 
two actions described above will successfully disarm 
UTD alarm mode. 
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SECURITY 


ENABLE INDICATOR, 


CENTRAL 
CONTROL 
MODULE (CCM) 


IGNITION 


LOCK CYLINDER \ Gonmon 


KEY 


MS 10676-90 


TODLC ~< 800 TAN 
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MODULE MODULE 
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Figure 3 - Fuel Enable Data Stream 
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CCM Interface with Passive Keyless Entry 
(PKE) 


The Passive Keyless Entry (PKE) module 
interacts with the UTD system (part of the CCM’s 
operation) in the following ways: 
© PKE sends “Arm UTD” and “Disarm UTD” 
signals to the CCM. 
© Upon receiving a “Disarm UTD” signal from 
PKE, the CCM turns courtesy lamps "ON.” 
© Upon receiving an “Arm UTD” signal from 
PKE, the CCM turns courtesy lamps "OFF,” 
and momentarily sounds the horn to indicate 
security system arming. 
The CCM-based UTD system interacts with PKE 
in the following ways: 
© CCM provides UTD status information to 
PKE. 
© CCM provides key-in-ignition switch status to 
PKE. 


© CCM sends a programming request signal to 
PKE when the appropriate DIC button- 
pressing sequence has been completed. 
For additional information on CCM and PKE 
interaction, refer to SECTION 9K. 


PERSONALIZED AUTOMOTIVE SECURITY 
SYSTEM (PASS-Key®) 
Figure 2 


‘The PASS-Key® system, part of the CCM, operates 
using an ignition key with one of 15 resistor pellets 
embedded in the key. The CCM samples the resistor 
pellet when it senses an open-to-closed transition of 
the key in ignition switch, mounted in the ignition 
lock cylinder, indicating that a key has been inserted. 
The CCM compares the resistor value in the key to a 
resistive window to which the PASS-Key® system has 
been programmed; refer to “PASS-Key® 
Programming” in this section for details. 
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If the resistance of the key does not fit into the 
programmed resistance window, the vehicle starter 
enable relay cannot be activated, and the FEDS fuel 
enable system is notified, disabling fuel to the fuel 
injectors. 

The PASS-Key® system operates independently of 
the UTD system; it provides protection even if the 
UTD system is not armed. However, when UTD is 
armed and enters alarm mode, it signals PASS-Key® 
to disable cranking and FEDS to disable fuel delivery. 
‘The PASS-Key® system also will disarm the UTD 
system from its armed or alarm modes if the ignition 
key with the proper resistor pellet is inserted into the 
ignition lock cylinder. 


PASS-Key® CCM Inputs/Outputs 


The CCM monitors the following as inputs 
affecting PASS-Key®. Both are attached to the key 
resistor sampling contacts in the ignition lock cylinder 
mounted in the steering column. 
© PASS-Key? input 
© PASS-Key® return. 

The CCM controls the following outputs for PASS- 
Key? 
© “Starter enable relay. 

@ “SECURITY” lamp. 
© Fuel enable (FEDS). 


PASS-Key® Time-Out 


When it has detected an invalid key, the PASS- 
Key® system disables cranking and fuel enable for a 
time-out period of approximately three minutes. If a 
key is inserted or the ignition is turned "ON” before 
the three minute time-out is complete, the timer will 
reset to three minutes. Disconnecting the battery or 
pulling fuses will not disable the time-out; the CCM 
stores the PASS-Key® state in EEPROM, and will 
restart the three minute timer when the battery is 
reconnected. Even if the proper resistance key is 
inserted during the time-out the vehicle will not start 
until the total time period has expired. 


FUEL ENABLE DATA STREAM (FEDS) 
Figure 3 


‘The FEDS system operates in conjunction with the 
UTD and PASS-Key® systems. See the discussion of 
PASS-Key® and UTD above for additional 
information. The FEDS system uses a password 
exchange system between the PCM (LT1) or ECM 
(LT5) and CCM after a correct PASS-Key® has been 
sampled to enable fuel delivery to the engine. 

‘The password exchange uses the Serial Data Link 
(SDL) between the PCM (LT1) or ECM (LT5) and 
ccM. 


‘The PCM (LT1) or ECM (LTS) generates a password, 
scrambles it, and sends it to the CCM over the SDL. 
The CCM unscrambles the password and selects an 
appropriate response password. The CCM then 
scrambles the response password and sends it over 
SDL to the PCM (LT1) or ECM (LTS). The PCM (LT1) 
or ECM (LTS) unscrambles the response password and 
compares it to the correct response it expects for the 
password it originally sent. If the response from the 
CCM was correct, fuel delivery is enabled, and a 
message noting that FEDS has been successfully 
completed is sent to the CCM. 


FEDS CCM Inputs/Outputs 


The CCM monitors the following as inputs 
affecting FEDS. Both PASS-Key® inputs are attached 
to the key resistor sampling contacts in the ignition 
lock cylinder mounted in the steering column. 
© PASS-Key® input. 
© PASS-Key® return. 
© UTD system status (see UTD). 

‘The CCM controls the following outputs for FEDS. 
@ Fuel enable (using serial data link). 
© “SECURITY” lamp. 


DIAGNOSIS 
UTD SYSTEM 


‘To test operation of the UTD system, an illegal 
entry can be simulated. Refer to “Universal Theft 
Deterrent System” in this section for details on what 
constitutes illegal entry. Perform the UTD test as 
follows: 

Ensure hatch is closed and latched. 

Sit in driver’s seat with doors closed. 

Ignition “ON.” 

Open a window with power window switch. 

Ensure park/headlamps are “OFF.” 

Ignition “OFF,” remove ignition key. 

Open door to exit vehicle; “SECURITY” lamp 

should be flashing. 

8. Lock doors using power lock switch; 
“SECURITY” lamp should be “ON” 
continuously (not flashing) 

9, Exit vehicle and close door; “SECURITY” lamp 
should go out in 2-3 seconds. 

10. Reach through open window and unlock doors 
using either manual unlock slider or power 
unlock switeh. 

11. Open door; horn should sound. 

12. Disarm UTD alarm mode by either inserting 
oval-head key in door lock cylinder and 
turning as if unlocking door, or insert square- 
head key in ignition switch. 


Rane 
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If the UTD system does not operate as described 
above, check the operation of the following items using 
either the Tech 1 with the Mass Storage or Body 
Systems Cartridge, or the “Diagnostic Test 1.3” 
features of the CCM discussed in SECTION 8D. 
© Door ajar switches. 
© Power door lock/unlock switches. 

@ Door key switches. 

If the above items check OK, eycle the horn output 
and the “SECURITY” indicator, if necessary, using 
either the Tech 1 with the Mass Storage or Body 
Systems Cartridge, or the “Diagnostic Test 1.4” 
feature of the CCM. If additional testing is needed, 
refer to SECTION 8A-133. 


PASS-Key® SYSTEM 


The PASS-Key® system is monitored, operated and 
diagnosed by the CCM. CCM Diagnostic Trouble 
Codes (DTCs) 51-53 diagnose PASS-Key® 
malfunctions during normal vehicle operations. DTCs 
61-63 diagnose PASS-Key® malfunctions during 
programming. Refer to SECTION 8D for CCM 
diagnosis. If additional information is needed, refer to 
SECTION 8A-133. 


FEDS SYSTEM 


The FEDS system is monitored, operated and 
diagnosed by the CCM. CCM DTC 54 indicates a 
FEDS Fuel Enable Malfunction, and is diagnosed in 
SECTION 8D. If additional information is needed, 
refer to SECTION 8A-133. 


ON-VEHICLE SERVICE 
UTD SYSTEM 


‘The following list indicates which section contains 
component removal and replacement procedures for 
those components involved with the UTD system. 


COMPONENT SECTION 
ccm 8c 
Door ajar switches 10-6 
Door lock cylinder switches 10-6 
Door lock switches 10-6 
Hatch ajar switch 10-8 
Horn relay 8B 
Key-in-ignition switch 3F5B 
Park/headlamp switch 8B 
Passive Keyless Entry (PKE) module 9K 
Starter enable relay ac 
“SECURITY” lamp 8c 
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PASS-Key® SYSTEM 


The following list indicates which section contains 
component removal and replacement procedures for 
those components involved with the PASS-Key® 
system. 


COMPON SECTION 
ccM 8c 
Ignition lock cylinder 3F5B 
Key-in-ignition switch 3F5B 
PASS-Keys® OA-7 
Starter enable relay 8c 
“SECURITY” lamp 8c 


FEDS SYSTEM 


The following list indicates which section contains 
component removal and replacement procedures for 
those components involved with the FEDS system. 


COMPONENT SECTION 
CCM 8c 
ECM 6E3-C1 
PASS-Keys? OA-7 


PASS-Key® PROGRAMMING 


If the CCM is replaced, the new service CCM must 
be programmed to the PASS-Keys® which came with 
the vehicle. Be sure to have both of the keys that came 
with the vehicle available before beginning the 
programming sequence. This will ensure that if one of 
the keys used in programming is lost by the owner, at 
least one other key provided will work. 

The programming procedure is as follows. 


Important 
. 


Do Not allow more than 10 seconds to pass 
between each step in the programming procedure 
or the programming sequence will halt. If this 
occurs, the procedure must be done over from the 
beginning. 


1, Insert the first ignition key into the ignition lock 
cylinder and turn to the “RUN” position. 

2. Turn the key to “LOCK” and remove it from the 
lock cylinder. The program mode has now been 
entered. 

3. The CCM will prompt the technician to insert a 
key into the ignition lock cylinder by flashing the 
“SECURITY” lamp. The lamp will flash a number 
of times corresponding to the key number that is 
being programmed. 
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At the CCM prompt of the “SECURITY” lamp 
flashing once, insert key #1 into the ignition, but 
DO NOT turn “ON.” Remove the key. During this 
step, the CCM determines the resistance value of 
the key and stores it in memory. Ifan invalid key 
#1 is detected, the CCM will exit the program 
mode and a DTC will be stored. Refer to SECTION 
8D to diagnose the DTC. 

4. Ifa valid key is sampled in Step 3, the CCM will 
prompt the technician to insert key #2 into the 
lock cylinder by flashing the “SECURITY” lamp 
twice. If an invalid key #2 is detected the CCM 
will exit the program mode and a DTC will be 
stored. Refer to SECTION 8D to diagnose the 
DIC. 

5. After key #2 is inserted into the lock cylinder and 
is determined to be valid, the system will finish 
programming and automatically exit the program 
mode, indicated by the “SECURITY” lamp going 
out. 
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SECTION 9E 


ENGINE COOLANT HEATER 
CONTENTS 


General Description 9E-1 
Diagnosis ... 9E-1 
On-Vehicle Service 9-2 

Dealer installation . 9E-2 


GENERAL DESCRIPTION 


The optional engine coolant heater (RPO KO5) 
required in Canada on a VIN P engine is designed to 
warm the coolant in the engine block area for 
improved starting in very cold weather (-29°C/-20°F). 
The coolant heater can also’ help reduce fuel 
consumption when a cold engine is warming up. The 
engine coolant heater coil is rated at 600 watts and 
operates from a 110 volt AC external power supply. 

The engine coolant heater consists of a small 
electrical heating element inserted through one of the 
water jacket holes in the engine block. This heating 
unit is precisely machined and uses a rubber O-ring to 
seal the coolant passage. A weather shield on the cord 
is provided to protect the plug wheh not in use. 


DISPLACED POSITION 


O-RING 


ENGINE BLOCK 


Previously Installed 9E-3 
Coolant Heater . 9E-3 
Heater Cord 9E-3 

Specifications . 9E-3 


DIAGNOSIS 


If the engine coolant heater fails to heat the 

coolant, check all electrical connections before 

proceeding. 

1. Check for 110 volt AC external power source. 

2. Check continuity and shorts to ground of engine 
coolant heater cord. Replace cord as required. 

3, If external power source functions and cord is 
complete, check heater. 

4. The heater should show continuity. Replace as 
required. 


LINE PARALLEL TO. 
CRANKSHAFT CENTERLINE 


TERMINAL GUARD. 

GROUND RING 

COOLANT HEATER RETAINING SCREW 
WATER JACKET SUPPORT 

ENGINE COOLANT HEATER 


Figure 1- Engine Coolant Heater 
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ON-VEHICLE SERVICE 


Two procedures for servicing the coolant heater 
element are given. One is for initial installation of the 
coolant heater, the other is for removing and installing 
a factory-installed coolant heater (Canada only) or a 
previously-installed element. 


DEALER INSTALLATION 
Figures 1 and2 


a Disassemble 


CAUTION: Perform this operation when 
the engine is cool or personal injury may 
result. 


1, Drain the coolant from the engine block into an 
approved container. Refer to SECTION 6B. 

2, Remove water jacket support plug by tapping 
carefully near outer edge, causing it to rotate out 
of the hole. Do not score the machined surface of 
che hole. 

3. Thoroughly clean plug hole, removing any burrs, 
compound, paint or rough spots. 


[1] FRronr upper sioe MEMBER 
[2] ENGINE COOLANT HEATER CORD CONNECTOR: 


[3] urren strap 


Ea] Assemble 


1 


2. 


‘Apply a coating of petroleum jelly to the O-ring 
and machined surface of the hole. 

Insert the hairpin end of the heating coil into the 
opening in the engine block and push support in as 
far as it will go. 


Important 
@ It is important to install the heater element in 
the correct direction to avoid having the 
element contact the side of the block. 


Turn retaining screw clockwise until locking 
wings draw tight against inner wall of engine 
block. Be sure that both sides of locking wing have 
engaged the block. 


Tighten 


© Screw to 2 N-m (18 Ib. in). (Excessive 
tightening is not advisable.) 

Heater cord to front upper side member. Cord 

must be pushed firmly into heater assembly. 

Route cord along front side upper member. Loop 

excess cord in butterfly fashion and fasten using 

straps, 


LOWER STRAP 
[E] encine cooLant HEATER coro 
[Ee] ENGINE COOLANT HEATER 


Figure 2 - Coolant Heater and Cord Routing 
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Important 


© Cord must not touch engine, hot pipes, 
manifold or any moving parts. 


Heater cord connector to heater. 
. Replace coolant, using new or approved recycled 
coolant. 


5. 
6. 


Inspect 


Area around the engine coolant heater for coolant 
leaks. 


PREVIOUSLY INSTALLED 
Figures 1 and2 


Coolant Heater 


| Remove or Disconnect 


CAUTION: Perform this operation when 
the engine is cool or personal injury may 
resu 


1. Drain the coolant from the engine block into an 
approved container. Refer to SECTION 6B. 

Cord from heater. 

‘Loosen heater retaining screw. 

Engine coolant heater. Take care not to damage 
surface of hole in engine block. 


| Clean 


@ Hole in engine block, removing any burrs, 
sealing compound, paint or rough spots. Do 
not score the machined surface of the hole. 


Bel Install or Connect 
‘Apply a coating of petroleum jelly to the O-ring 
and machined surface of the hole. 

2. Insert the hairpin end of the heating coil into the 
‘opening in the engine block and push support in as 
far as it will go. 


ka] Important 


@ It is important to install the heater element in 
the correct direction to avoid having the 
element contact the side of the block. 


peS 


ENGINE COOLANT HEATER 9E-3 


3. Turn retaining screw clockwise until locking 
wings draw tight against inner wall of engine 
block. Be sure both sides of locking wing have 
engaged the block. 


Tighten 

© Screw to 2 Nem (18 Ib. in). 
tightening is not advisable.) 

Heater cord connector to heater. 

Replace coolant, using new or approved recycled 

coolant, 


(Excessive 


ae 


Inspect 
© Area around engine coolant heater for coolant 
leaks. 


Heater Cord 

Figure 2 
Remove or Disconnect 

T. Heater cord from engine coolant heater. 

2. Heater cord from front side upper member. 
Install or Connect 


T. Heater cord to front upper side member. Route 
cord along front upper side member. Loop excess 
cord in butterfly fashion and fasten using straps. 


Important 
© Cord must not touch engine, hot pipes, 
manifold or any moving parts. 


2, Heater cord connector to heater. Push cord firmly 
into engine coolant heater. 


SPECIFICATIONS 
Engine Coolant Heater 
Retaining Screw . 2N-m (18 Ib. in.) 
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SECTION 9J 


SUPPLEMENTAL INFLATABLE RESTRAINT 
(SIR) SYSTEM 


vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
this section under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in this section before performing service on or around SIR 
components or wiring. Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 
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On-Vehicle Service»... = 91-96 
Service Precautions . + 91-96 
Disabling the SIR System + 94-96 
Enabling the SIR System... «+ 95-97 
Handling/Iinstallation/Diagnosis 22 95-97 
Repairs and Inspections Required After 
ANACCdENt seeeeeeseeee + 997 
Accident With Deployment - 
Component Replacement and 
Inspections < < 2+ 9197 
Accident With or Without Deployment - 
Component Inspections .....++ 91-97 
Sensor Replacement Guidelines .... 9/-98 
Diagnostic Energy Reserve Module .... 9J-98 
Discriminating Sensors sseeeeeeeee 95-99 
LH Forward Discriminating Sensor ... 9J-99 
RH Forward Discriminating Senor... 91-99 
Dual Pole Arming Sensor 9J-101 
Passenger Inflator Module. 91-101 
Live (Undeployed) Inflator 91-101 
Deployed Inflator Module. 91-101 
"AIRBAG" Warninglamp ...... Section 8C 
Driver inflator Module .......+ Section 3F 
SIR Coil Assembly .... + +++ Section 3F5B 
Inflator Module Handling/Shipping/ 
Scrapping .esseesececeeeeees 9-102 
Live (Undeployed) inflator Module .. 91-102 


Shipping Procedures for Live (Undeployed) 
Inflator Modules 9J-103 


GENERAL DESCRIPTION 


RESTRAINT DEVICES 
Figures 1 and 2 


The Supplemental Inflatable Restraint (SIR) 
system helps supplement the protection offered by the 
driver and front passenger seat belts by deploying an 
air bag from the center of the steering wheel and from 
the top of the right side of the instrument panel 
(Figure 1) 

‘The air bag deploys when the vehicle is involved 
in a frontal crash of sufficient force up to 30 degrees off 
the centerline of the vehicle (Figure 2). To further 
absorb the crash energy there is a knee bolster located 
beneath the instrument panel for both the driver and 
passenger and the steering column is collapsible. 


SYSTEM DESCRIPTION 
Figure 3 


The main portions of the SIR system are the 
deployment loops and the Diagnostic Energy Reserve 
Module (DERM). 


Inflator Module Scrapping 


Procedure seseeseesceesees 9-103 
Deployment Outside Vehicle 
(Driver inflator Module) ..... 91-103 
Deployment Outside Vehicle 
(Passenger Inflator Module)... 9J-110 
Deployment inside Vehicle (Vehicle 
Scrapping Procedure) ......- 9-110 
Deployed inflator Module Handling. 9J-115 
Wiring Repair ....eeeeeeeeceees OMS 
Terminal Repair Kit) 38125-A .....4. O15 
SIR Connector (Plastic Body and Terminal 
Metal Pin) Repair . s 9-115 
SIR Wire Pigtail Repair... : W115 
SIRWire Repair .....6 : 91-115 
SIR System Wire Splice Repair. 9-117 
Alternative Repair Methods i 9-117 
Connector Position Assurance (CPA)... 9J-117 
Terminal Position Assurance (TPA) 91-117 
Special TOOls ss eeeeeeeeceece 91-117 
SIR Driver/Passenger Load Tool. . 9-117 
J39200DVM ...... 9-117 
SCANTOO se eeeesecceecceeeees MET 
J35616-A Connector Test Adapter Kit .. 9/-118 
439879 Arming Sensor Tester .+.+++4 9/-118 
Specifications ..... ceeeee OB 
Fastener Tightening Specifications 91-118 
Service Parts Information .....++ 91-118 
SIRSpecial Tools... : 9-119 


DEPLOYED AIR BAG 
KNEE BOLSTER 


SEATBELT 


95 6227-9) 
Figure 1 - Restraint Devices 


‘The main function of the deployment loops is to supply 
current through the inflator modules, which will cause 
deployment of the air bags in the event of a frontal 
crash of sufficient force, up to 30 degrees off the 
centerline of the vehicle. 
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936148-9 
Figure 2- SIR System “Deployment Window” 


The dual pole arming sensor, SIR coil assembly 
(driver side only), inflator modules and forward 
discriminating sensors (RH and LH) make up the 
deployment loops. The dual pole arming sensor 
switches power to the inflator modules on the high side 
(power side) of the deployment loops. Either of the 
discriminating sensors can supply ground to the 
inflator modules on the low side (ground side) of the 
loops. The inflator modules are only supplied 
sufficient current to deploy when the dual pole arming 
sensor and at least one of the discriminating sensors 
are closed simultaneously. 

A funetion of the DERM is to supply the 
deployment loops with a 36 Volt Loop Reserve (36 
VLR) to ensure sufficient energy to deploy the air bags 
if the ignition feed to the dual pole arming sensor is 
lost during a frontal crash. 

Another function of the DERM is electrical system 
diagnostics. The DERM monitors the deployment 
loops in conjunction with the resistors in the dual pole 
arming sensor and forward discriminating sensors. 
These resistors make it possible for the DERM to 
detect circuit and component malfunctions within the 
deployment loops. The DERM monitors the voltage 
drop across each component within the loops during 
normal non-deployment operation. 


TO DRIVER 
TO PASSENGER 


To 
IGNITION 1 


INeaToR 
MODULE PASS. INFLATOR 
MODULE JUMPER 


DRIVER 
INFLATOR SIR COIL 
MODULE 


Forontaceans| 


LHFORWARO 
DISCRIMINATING 
SENSOR 


RH FORWARD. 
DISCRIMINATING 
SENSOR 


12-393 
MS 9992-9) 


Figure 3 - Deployment Loops 


If the monitored voltages fall outside of expected 
limits, the DERM will indicate a malfunction through 
the storage of a diagnostic trouble code and the 
illumination of the “AIR BAG” warning lamp. 


COMPONENT DESCRIPTION 
Figure 4 


DERM 


NOTICE: Do not open the DERM case for any 
reason. Touching the connector pins or soldered 
components may cause electrostatic discharge 
damage. Repair of a malfunctioning DERM is by 
replacement only. 
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3 


a 


LH FORWARD DISCRIMINATING SENSOR 


[2] RH FORWARD DISCRIMINATING SENSOR 


PASSENGER INFLATOR MODULE 


[EJ buat rote anminc sensor 


@] DRIVER INFLATOR MODULE 


7] SIR WIRING HARNESS 


Figure 4- SIR Component and Wiring Location View 
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The DERM is designed to perform the following 

functions in the SIR system: 

1. Energy Reserve - The DERM maintains two 36 
Volt Loop Reserve (36 VLR) energy supplies to 
provide deployment energy when the vehicle 
voltage is low or lost in a frontal crash. 

2. Malfunction Detection - The DERM performs 
diagnostic monitoring of SIR system electrical 
components. 

3. Malfunction Recording - The DERM provides 
SIR system diagnostic trouble code 
information through a scan tool. 

4. Driver Notification - The DERM warns the 
vehicle driver of SIR system malfunctions by 
controlling the “AIR BAG” warning lamp. 

5. Frontal Crash Recording - The DERM records 
the SIR system status during a frontal crash. 

The DERM is connected to the SIR wiring harness 

by a 24-way connector. This harness connector uses a 
shorting bar across certain terminals in the contact 
area. This shorting bar connects the "AIR BAG” 
warning lamp to ground when the DERM harness 
connector is disconnected. This will cause the "AIR 
BAG” warning lamp to come "ON” steady whenever 
the ignition switch is at the RUN, BULB TEST or 
START positions with the DERM disconnected 


“AIR BAG” Warning Lamp 


Ignition voltage is applied to the “AIR BAG” 
warning lamp when the ignition switch is at the RUN, 
BULB TEST or START positions. The DERM controls 
the lamp by providing ground with a lamp driver. The 
“AIR BAG” warning lamp is used in the SIR system to 
do the following: 

1. Verify lamp and DERM operation by flashing 
seven times when the ignition switch is first 
turned “ON.” 

2, Warn the vehicle driver of SIR electrical 
system malfunctions which could potentially 
affect the operation of the SIR system. These 
malfunctions could result in non-deployment 
in case of a frontal crash or deployment for 
conditions less severe than intended 

The “AIR BAG” warning lamp is the key to driver 
notification of SIR system malfunctions. For proper 
lamp operation, refer to the "SIR Diagnostic System 
Check” in this section. 


Dual Pole Arming Sensor 


‘The dual pole arming sensor is a protective switch 
located in the high side (power side) of the deployment 
loops. The dual pole arming sensor is calibrated to 
close at low level velocity changes (lower than the 
discriminating sensors). 


This ensures that the inflator modules are connected 
directly to the "36 VLR” outputs of the DERM or 
“Ignition 1” voltage when either discriminating sensor 
closes. 

‘The dual pole arming sensor consists of: a sensing 
element, two sets of normally open switch contacts, 
diagnostic resistors and diodes. The sensing element 
closes both sets of switch contacts when the velocity of 
the vehicle changes at a rate indicating a potential 
need for deployment. 

Two of the diagnostie resistors are connected in 
parallel with the switch contacts. This allows a small 
amount of current to flow through each of the 
deployment loops during normal, non-deployment 
operation. This current flow results in voltage drops 
across each component in the deployment loops. The 
DERM monitors these voltage drops to detect circuit or 
component malfunctions. There are two additional 
diagnostic resistors within the dual pole arming sensor 
which allow the DERM to monitor the voltage supplied 
to the high side of the deployment loops. These 
monitored voltages are used by the diagnostic logic of 
the DERM to make a more precise determination of 
the actual deployment loop malfunction. 

The diodes within the dual pole arming sensor 
provide isolation between the “36 VLR” outputs of the 
DERM and the vehicle electrical system “Ignition 1” 
voltage. The presence of the diodes prevents a direct 
continuity measurement through the dual pole arming 
sensor resistors to terminals “C”, “D” or "E 


Discriminating Sensors 


The discriminating sensors are protective switches 
wired in parallel on the low side (ground side) of the 
deployment loops. These sensors are calibrated to 
close with velocity changes which are severe enough to 
warrant deployment. 

‘The discriminating sensors consist of a sensing 
element and normally open switch contacts. The 
sensing element closes the switch contacts when the 
vehicle velocity changes are severe enough to warrant 
deployment. 

A diagnostic resistor is connected in parallel with 
the switch contacts within the forward discriminating 
sensors. These parallel resistors supply the ground 
path for the current passing through the deployment 
loops during normal, non-deployment operation. This 
current flow results in voltage drops across each 
component within the deployment loops. The DERM 
monitors these voltage drops to detect circuit or 
component malfunctions 
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SIR Coil Assembly 
Figure 5 


‘The SIR coil assembly consists of two current 
carrying coils. They are attached to the steering 
column and allow rotation of the steering wheel while 
maintaining continuous contact of the driver 
deployment loop to the driver inflator module. 

There is a shorting bar on the yellow 2-way 
connector near the base of the steering column which 
connects the SIR coil to the SIR wiring harness. The 
shorting bar shorts the circuits to the SIR coil and 
driver inflator module when the yellow 2-way 
connector is disconnected. The circuit to the driver 
inflator module is shorted in this way to help prevent 
unwanted deployment of the air bag when servicing 
the steering column or other SIR system components. 


Inflator Modules 
Figures 6 and7 


The inflator modules consist of an inflatable bag 
and an inflator (a canister of gas-generating material 
and an initiating device). When the vehicle is in a 
frontal crash of sufficient force to close the dual pole 
arming sensor and at least one of the discriminating 
sensors simultaneously, current flows through the 
deployment loops. Current passing through the 
initiator ignites the material in the inflator module. 
‘The gas produced from this reaction rapidly inflates 
the air bag 

There is a shorting bar on the driver inflator 
module side of the upper steering column connector 
which connects the SIR coil assembly to the driver 
inflator module. The shorting bar shorts across the 
driver inflator module circuits when the upper 
steering column connector is disconnected. The circuit 
to the driver inflator module is shorted in this way to 
help prevent unwanted deployment of the air bag 
when servicing the driver inflator module, the steering 
column or other SIR system components. 

‘There is a shorting bar on the passenger inflator 
module connector which connects to the SIR wiring 
harness. The shorting bar shorts across the passenger 
inflator module circuit when the passenger inflator 
module connector is disconnected. The circuit to the 
passenger inflator module is shorted in this way to 
help prevent unwanted deployment of the air bag 
when servicing the passenger inflator module, the 
instrument panel or other SIR system components. 


Steering Column 


‘The steering column is energy absorbing and is 
designed to compress in a frontal.crash to decrease the 
chance of injury to the driver. A steering column 
reinforcement is also used for additional support. 


SIR COIL ASSEMBLY 


INFLATOR MODULE CONNECTOR 


STEERING COLUMN CONNECTOR 


Ns 15297 
Figure 5 - SIR Coil Assembly 


SIR COIL 


DRIVER INFLATOR MODULE 


SIR COIL CONNECTOR 


STEERING WHEEL, 


7517276 
Figure 6 - Driver Inflator Module 
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DASH PANEL ASSEMBLY 


FASTENER 


PASSENGER INFLATOR MODULE 


PS17279 
Figure 7 - Passenger Inflator Module 
Knee Bolster 


The knee bolsters are used to absorb energy and 
control the forward movement of the vehicle's front 
seat occupants during a frontal crash, by limiting leg 
movement. 


DEFINITIONS: 


AIR BAG - An inflatable cloth cushion designed to 
deploy in certain frontal crashes. [t supplements the 
protection offered by the seat belts by distributing the 
impact load more evenly over the vehicle occupant’s 
head and torso. 


ASYNCHRONOUS - Performed in a non-periodic 
fashion, i.e. no defined time or interval. 


B+ - Battery voltage, the voltage available at the 
battery at the time of the indicated measurement. 
With the key “ON” and the engine not running, the 
system voltage will likely be between 12 and 12.5 
volts. At idle the voltage may be 14 to 16 volts. The 
voltage could be as low as 10 volts during engine 
cranking. 


BULB CHECK - The DERM will cause the “AIR BAG” 
warning lamp to flash seven times and then go “OFF” 
whenever the ignition switch transitions to the RUN 


position from any other ignition switch position and no 
malfunctions are detected. 


“CONTINUOUS MONITORING? - Tests performed by 
the DERM on the SIR system every 100 milliseconds 
while “Ignition 1” voltage is in the normal operating 
voltage range at the DERM. 


DATA LINK CONNECTOR (DLC) - Formerly 
“ALDL”, a connector which is connected by wires to 
multiple on-board computers allowing communication 
with an off-board computer, such as a scan tool. 


DATUM LINE - A base line parallel to the plane of the 
underbody or frame from which all vertical 
measurements originate. 


DEPLOY - To inflate the air bag. 


DEPLOYMENT LOOPS - The circuits which supply 
current to the inflator modules to deploy the air bags. 


DERM - Diagnostic energy reserve module which 
provides reserve energy to the deployment loops and 
performs diagnostic monitoring of all SIR system 
components. 


DIAGNOSTIC TROUBLE CODE (DTC) - Formerly 
“Code,” a numerical designator used by the DERM to 
indicate specific SIR system malfunctions. 


DISCRIMINATING SENSOR - A sensor on the low 
side (ground side) of the deployment loops that is 
calibrated to supply ground to the inflator modules 
when the vehicle velocity changes are severe enough 
to warrant deployment of the air bags. 


DRIVER CURRENT SOURCE - An output of the 
DERM which injects current into the driver inflator 
module circuit during the “Initiator Assembly 
Resistance Test.” 


DRIVER INFLATOR MODULE - An assembly located 
in the steering wheel hub consisting of an inflatable 
bag, an inflator and an initiator 


DUAL POLE ARMING SENSOR - A sensor on the 
high side (power side) of the deployment loops that is 
calibrated to supply voltage to the inflator modules 
when the vehicle velocity changes are severe enough 
to warrant arming of the air bags in preparation for 
deployment. 


EEPROM - Electrically Erasable Programmable Read 
Only Memory. Memory which retains its contents 
when power is removed from the DERM. 
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HIGHER PRIORITY FAULT - Each diagnostic trouble 
code is assigned a priority based on the detectability 
with other DTCs present. The priority corresponds to 
the detectability of the malfunction ONLY, and does 
NOT relate to the criticality of the malfunction with 
respect to deployment or non-deployment under any 
given condition. 


IGNITION CYCLE - The voltage at the DERM 
"Ignition 1” inputs, with ignition switch “ON,” is 
within the normal operating voltage range for at least 
ten seconds before turning ignition switch “OFF.” 


IGNITION 1 - A battery voltage (B+) circuit which is 
only powered with the ignition switch in the RUN, 
BULB TEST, or START positions. 


INITIATOR - The electrical component inside the 
inflator module which, when sufficient current flows, 
sets off the chemical reaction that inflates the air bag. 


“INITIATOR ASSEMBLY RESISTANCE TEST” - 
Tests performed once each ignition cycle when no 
malfunctions are detected during “Turn-ON” or 
“Continuous Monitoring.” This test verifies the 
integrity of the discriminating sensor interconnect 
circuit, checks for the correct DERM configuration for 
the vehicle, shorts to “Ignition 1” in the deployment 
loops, high resistance or opens in the “Driver Side 
High,” "Driver Side Low,” "Passenger Side High” and 
“Passenger Side Low” circuits and measures the 
resistance of the inflator assembly consisting of: 1) 
Initiators, 2) SIR coil assembly (driver side only), 3) 
Connectors and associated wiring 


NORMAL OPERATING VOLTAGE RANGE - The 
voltage measured between the DERM “Ignition 1” 
terminals and “Ground” terminals is between 7.25 and 
16 volts. 


PASSENGER CURRENT SOURCE - An output of the 
DERM which injects current into the passenger 
inflator module circuit during the “Initiator Assembly 
Resistance Test.” 


PASSENGER INFLATOR MODULE - An assembly 
located in the right side of the I/P consisting of an 
inflatable bag, an inflator and an initiator. 


SCAN TOOL - An off-board computer used to read 
diagnostic information from on-board computers via 
the data link connector. 


SERIAL DATA - Information representing the status 
of the SIR system. 


SIR - Supplemental inflatable restraint. 


SIR COIL ASSEMBLY - An assembly of two current- 
carrying coils in the driver deployment loop that 
allows the rotation of the steering wheel while 
maintaining the continuous contact of the driver 
deployment loop to the driver inflator module 


SIR WIRING HARNESS - The wires and connectors 
that electrically connect the components in the SIR 
system. 


“10 MINUTE LOOP TEST” - Portions of the “Initiator 
Assembly Resistance Test” are repeated every ten 
minutes during an ignition cycle. These are the check 
for shorts to “Ignition 1” in the deployment loops and 
the check for an open discriminating sensor 
interconnect circuit. 


“TURN-ON” - Test which the DERM performs on the 
SIR system once during each ignition cycle 
immediately after “Ignition 1” voltage is applied to the 
DERM and before “Continuous Monitoring.” 


36 VLR - The 36 volt loop reserve energy supplies from 
the DERM which provide deployment power when 
vehicle voltage is low or lost ina frontal crash. 


36 VLR DELAY - Charging of the 36 VLR power 
supplies is inhibited briefly during "Turn-ON.” This 
allows detection of certain malfunctions related to 
“Ignition 1” voltage which cannot be tested with 36 
volts present. 


DIAGNOSIS 


CAUTION: To avoid deployment when 
troubleshooting the SIR system, do not 
use electrical test equipment such as a 
battery powered or ac powered 
voltmeter, ohmmeter, etc., or any type of 
electrical equipment other than that 
specified in this manual. Do not use a 
non-powered probe type tester. 
Instructions in this manual must be 
followed carefully, otherwise personal 
injury may result. 


DIAGNOSTIC TROUBLE CODES 


The “SIR Diagnostic System Check” must always 
be the starting point of any SIR system diagnosis. The 
“SIR Diagnostic System Check” checks for proper "AIR 
BAG” warning lamp operation and checks for SIR 
diagnostic trouble codes using the scan tool. 

1. Current diagnostic trouble codes - Malfunctions 
that are presently being detected. Current 
diagnostic trouble codes are stored in RAM 
(Random Access Memory). 
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2. History diagnostic trouble codes - All malfunctions 
detected since the last time the history memory 
was cleared, History diagnostic trouble codes are 
stored in EEPROM. 


Scan Tool Diagnostics 


A scan tool is used to read current and history 
diagnostic trouble codes and to clear all diagnostic 
trouble codes after a repair is completed. The scan tool 
must be updated to communicate with the SIR system 
through a replaceable cartridge before it can be used 
for SIR diagnostics. To use the scan tool, connect it to 
the data link connector and turn the ignition switch 
“ON.” The scan tool reads serial data from the DERM 
“Serial Data” output terminal “A11” to the data link 
connector terminal “9”. 


USE OF SPECIAL TOOLS 


CAUTION: To avoid deployment when 
troubleshooting the SIR system, do not 
use electrical test equipment such as a 
battery powered or ac powered 
voltmeter, ohmmeter, etc., or any type of 
electrical equipment other than that 
specified in this manual. Do not use a 
non-powered probe type tester. 
Instructions in this manual must be 
followed carefully, otherwise personal 
injury may result. 


You should be familiar with the tools listed in this 
section under the heading “SIR SPECIAL TOOLS.” 
You should be able to measure voltage and resistance. 
You should be familiar with proper use of a scan tool 
such as the Tech 1 Diagnostic Computer TK-0, SIR 
Driver/Passenger Load Tool J 38715 and appropriate 
adapters, Connector Test Adapter Kit J 35616-A, and 
the DVM (Digital Multimeter) J 39200. 


INFLATABLE RESTRAINT WIRING HARNESS CONNECTOR FACE VIEWS 


PASSENGER INFLATOR JUMPER AND. 
‘SIR WIRING HARNESS CONNECTORS 


PASSENGER INFLATOR MODULE AND 
INFLATOR JUMPER HARNESS CONNECTORS 


SIR WIRING HARNESS. 
CONNECTOR 


im 


PASSENGER INFLATOR JUMPER. 
HARNESS CONNECTOR 


DUAL POLE ARMING SENSOR 
HARNESS CONNECTOR 


FORWARD DISCRIMINATING SENSOR 
HARNESS CONNECTORS (LH AND RH) 


STEERING COLUMN HARNESS 
CONNECTOR 


12-393 
MS 10469 


Figure 8 - SIR Connector Body Face Views 
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CAUTION: To avoid deployment when troubleshootin: 
electrical test equipment such as a battery powere 


the SIR system, do not use 
or ac powered voltmeter, 


ohmmeter, etc., or any type of electrical equipment other than that specified in this 
manual. Do not use a non-powered probe type tester. Instructions in this manual must 
be followed carefully, otherwise personal injury may result. 


SIR DIAGNOSTIC SYSTEM CHECK 


The diagnostic procedures used in this section are 
designed to find and repair SIR system malfunctions. 
To get the best results, it is important to use the 
diagnostic charts and follow the sequence listed below. 


A. PERFORM THE "SIR DIAGNOSTIC SYSTEM 
CHECK.” 
The “SIR Diagnostic System Check” must be the 
starting point of any SIR diagnostics. The "SIR 
Diagnostic System Check” checks for proper "AIR 
BAG” warning lamp operation, the ability of the 
DERM to communicate through the "Serial Data” 
line and whether SIR diagnostic trouble codes 
exist. 


B. REFER TO THE PROPER DIAGNOSTIC CHART 

AS DIRECTED BY THE “SIR DIAGNOSTIC 
SYSTEM CHECK.” 
The “SIR Diagnostic System Check” will lead you 
to the correct chart to diagnose any SIR system 
malfunctions. Bypassing these procedures may 
result in extended diagnostic time, incorrect 
diagnosis and incorrect parts replacement. 


C. REPEAT THE “SIR DIAGNOSTIC SYSTEM 

CHECK” AFTER ANY REPAIR OR 
DIAGNOSTIC PROCEDURES HAVE BEEN 
PERFORMED. 
Performing the “SIR Diagnostic System Check” 
after all repair or diagnostic procedures will 
ensure that the repair has been made correctly and 
that no other malfunctions exist. 


CIRCUIT DESCRIPTION 


When the ignition switch is first turned “ON,” 
“Ignition 1” voltage is applied from the “AIR BAG” 
fuse to the DERM at the "Ignition 1” input terminals 
“AQ” and “A10” and from the “CLUSTER” fuse to the 
DERM at the “Redundant Indicator Ignition 1” input 
terminal "B2”. The DERM responds by flashing the 
“AIR BAG” warning lamp seven times while 
performing tests on the SIR system. 

When the engine is being cranked, “Ignition 1” 
voltage is applied from the “CRANK AIR BAG’ fuse to 
the DERM at the “Crank” input terminal "B10". 


‘The DERM responds by grounding the “SIR Indicator” 
output terminal "B1” until “Ignition 1” voltage is 
removed from the "Crank” input. This results in the 
“AIR BAG” warning lamp being “ON” steady during 
cranking. 

After cranking the DERM will flash the “AIR 
BAG” warning lamp six times and perform tests on the 
SIR system. 


NOTES ON SYSTEM CHECK CHART: 


1. The "AIR BAG” warning lamp should flash seven 
times after ignition is first turned “ON.” 

2. The “AIR BAG” warning lamp should remain 
“ON” steady during cranking. 

3. After cranking, the “AIR BAG” warning lamp 
should flash six times then go “OFF.” 

4. This test checks for the proper operation of the 
“Serial Data” line. This test will also determine 
whether history diagnostic trouble codes are stored 
and, if so, identify them. 

5. When the "AIR BAG” warning lamp flashes four 
times during “Bulb Check” this indicates a 
malfunction in the redundant lamp driver 
circuitry. These malfunctions are diagnosed by 
DTC 62 chart. 

6. Improper operation of the “AIR BAG” warning 
lamp is indicated. This test differentiates a 
warning lamp stays “ON” condition from a 
warning lamp does not come "ON” condition. 

7. This test checks for proper operation of the "Serial 
Data” line. This test will also identify the stored 
diagnostic trouble codes and whether they are 
current or history. 


DIAGNOSTIC AIDS: 


The order in which diagnostic trouble codes are 
diagnosed is very important. Failure to diagnose the 
diagnostic trouble codes in the order specified may 
result in extended diagnostic time, incorrect diagnosis 
and incorrect parts replacement. 
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SIR DIAGNOSTIC SYSTEM CHECK 


@ NOTE “AIR BAG” WARNING LAMP AS IGNITION SWITCH IS 
TURNED “ON.” 
DOES WARNING LAMP FLASH 7 TIMES? 


OTE “AIRGAG™ WARNRIGLAMP AS ENGINE @ [bors warn amp riaswa twas 
(STARTED 

.OF6 WARNING LAMP COME “ON” STEADY 
RING CHANKING 


@ [ots wanna ame 
IE “ON” STEADY? 


OES WARNING LAMP FLASH 6 TIMES 
‘THEN GO “OFF”? 


IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 
CONNECT SCAN TOOL TO DATA LINK CONNECT SCAN TOOL TO DATA LINK CONNECTOR, 
CONNECTOR, FOLLOW DIRECTIONS AS GIVEN FOLLOW DIRECTIONS AS GIVEN IN THE SCAN TOOL 

IN THE SCAN TOOL INSTRUCTION MANUAL. INSTRUCTION MANUAL. 

IGNITION SWITCH “ON.” IGNITION SWITCH “ON.” 

REQUEST SIR DIAGNOSTIC TROUBLE CODE REQUEST SIR DIAGNOSTIC TROUBLE CODE DISPLAY, 
DISPLAY, RECORD ALL HISTORY DIAGNOSTIC RECORD ALL DIAGNOSTIC TROUBLE CODES SPECIFYING 
‘TROUBLE CODES, SPECIFYING AS SUCH, ON AS CURRENT OR HISTORY ON REPAIR ORDER. 

REPAIR ORDER. 


NO SIR DIAGNOSTIC HISTORY DIAGNOSTIC 
TROUBLE CODES TROUBLE CODES ARE 
ARE DISPLAYED. DISPLAYED. 


SCAN TOOL DIAGNOSTIC TROUBLE 
‘SIR SYSTEM IS IGNITION switch “OFF.” | | INDICATES “NO DATA || CODES ARE DISPLAYED. 


FUNCTIONAL AND FREE WHEN OTC 83 IS SET, GO RECEIVED. 
Ormawruncrions no ||" Toorcascnart. | ___L_~ 
FURTHER DIAGNOSIS IS WHEN DTC 84 IS SET, GO. { REFERTO © IGNITION SWITCH “OFF.” 
REQUIRED. ‘TO DTC 84 CHART. {SECTION 8A-50. | (© =WHEN DTC 5115 SET,GO TO DTC 51 
FOR ALLOTHERHISTORY | 1 CHART. 
DIAGNOSTIC TROUBLE © DIAGNOSE REMAINING CURRENT 
CODES, REFER TO DIAGNOSTIC TROUBLE CODES 
“DIAGNOSTIC AIDS” FOR FROM LOWEST TO MIGHEST. 
THAT SPECIFIC WHEN ONLY HISTORY DIAGNOSTIC 
peienostic TROUBLE TROUBLE CODES EXIST, REFER TO 
DuschosTic mouse "DIAGNOSTIC AIDS” FOR THAT 
cone. ANera SPECIFIC DIAGNOSTIC TROUBLE 
CODE. A HISTORY DTCINDICATES 
MALFUNCTION HAS: THE MALFUNCTION HAS BEEN 
SEEN REPAIRED ORS REPAIRED ORS INTERMITTENT. 
INTERMITTENT. 


3 
NS 13277 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


9J-12 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


Tolcniion AIRBAG 15A $261 


SWITCH “<——®N2— 11394 VEL a 


11398 YEL- 


11398 YEL- 


1139 YEL. 


[ato |cnmrion 1 


236 VELOLK-| aa [DRIVERI6VLR 


DUAL 
POLE 


DRIVER 
tago ut enn] As] SOURCE SENSE 


ARMING 
SENSOR 


1401 PNK: 


[aa | Pass. 36 viR 


1403¢ WHT/BLK 


PASS. INFLATOR 
MODULE JUMPER 


1837 LT GRN/WHT 


[a6 _| PASS SouRCE 
SENSE 
REFER TO SECTION 88-14 


REDUNDANT 
INDICATOR 


14038 WHT/BLK 
14048 DK GRNWHT 


SHORTING BAR 


14038 WHT/BLK [a7 | PASS. SIDE HIGH 
1404A DK GRNWHT -{ B7 | PASS. SIDELOW 


806 PPL_['B10 | CRANK 
CRANK 
To 


1404C DK GRNWHT-’ 


SIR COU 
ASSEMBLY, 


AIRBAG 
IGNITION 
e ‘SwiTcH 


[as _| Driver seat 
BELT 


[art | SERIAL DATA 


REFERTO 
SECC R ga. 764— 238 BLKAWHT 


REFERTO 
SRG FO gg 1061 ORN/BLK 
347A WHT: 


[a5 | RIVERSIDE 
HIGH’ 


SWITCH RH FORWARD 
DISCRIMINATING 
SENSOR 


rm] 
Ww 
oy 


1396 PNK 


To __CLUSTERSA ‘S25 
lanGon <7 ee 1394 PNK: 


‘348A DK GRN 
1398 PNK 


DRIVER 
INFORMATION 


LH FORWARD 
DISCRIMINATING 


SHORTING BAR 
GROUND 


SENSOR 


aaa7tz 


CHART A 


GROUND 


1129.93 
PS 17271 


DERM INTEGRITY CHECK 


Circuit Description: 


When the DERM recognizes “Ignition 1” voltage, applied to terminals “A9” and "A10”, is in the normal 
operating voltage range, the “AIR BAG” warning lamp is flashed seven times to verify operation. At this time 
the DERM performs “Turn-ON” tests followed by “Continuous Monitoring” tests. When no malfunctions are 
detected the DERM proceeds to the “Initiator Assembly Resistance Test.” When a malfunction is detected the 
DERM sets a current diagnostic trouble code and illuminates the “AIR BAG” warning lamp. The DERM will 
clear current diagnostic trouble codes and move them to a history file when the malfunction is no longer detected 
and/or the ignition switch is cycled, except for DTC 51. DTC 51 can only be cleared using a scan tool “Clear 


Codes” command. 


Chart Test Description: Number(s) below refer to 2. 

circled number(s) on the diagnostic chart. 

1. This test confirms a current malfunction. If no 
current malfunction is occurring (History DTC set) 
the “Diagnostic Aids” for the appropriate 
diagnostic trouble code should be referenced. The 3. 
DERM should not be replaced for a History 
Diagnostic Trouble Code. 


This test checks for a malfunction introduced into 
the SIR system during the diagnostic process. It is 
extremely unlikely that a malfunctioning DERM 
would cause a new malfunction to occur during the 
diagnostic process. 

When all circuitry outside the DERM has been 
found to operate properly, as indicated by the 
appropriate diagnostic chart, then and only then 
should the DERM be replaced. 
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THIS CHART ASSUMES THAT THE “SIR DIAGNOSTIC SYSTEM CHECK" 
AND EITHER A SYMPTOM CHART OR A DIAGNOSTIC TROUBLE CODE 
CHART DIAGNOSIS HAVE BEEN PERFORMED, WHEN ALL CIRCUITRY 
‘OUTSIDE THE DERM HAS BEEN FOUND TO OPERATE PROPERLY, AS 
INDICATED BY THE APPROPRIATE DIAGNOSTIC CHART, AND THE 
‘SYMPTOM OR DTC REMAINS CURRENT, THE FOLLOWING 
DIAGNOSTIC PROCEDURES MUST BE PERFORMED TO VERIFY THE 
NEED FOR DERM REPLACEMENT. 


CHARTA 
DERM INTEGRITY CHECK 


J IGNITION SWITCH “OFF.” 
PROPERLY MOUNTED. 


NOTE “AIR BAG” WARNING LAMP AS IGNITION SWITCH IS TURNED “ON.” 
DOES WARNING LAMP FLASH 7 TIMES THEN GO “OFF"? 


RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE ALL COMPONENTS ARE 


ENSURE THE IGNITION SWITCH HAS BEEN “OFF” FOR AT LEAST TWO MINUTES. 


— 


YES 


is a 


© USING A SCAN TOOL REQUEST SIR DIAGNOSTIC TROUBLE CODE 
DISPLAY. 
IS THE SAME SYMPTOM OR DTC OCCURRING AS WAS WHEN 
‘THE “SIR DIAGNOSTIC SYSTEM CHECK” WAS FIRST PERFORMED? 


© THE SYMPTOM OR DTCIS NO LONGER 
OCCURRING. 

© CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

@_ REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
IGNITION SWITCH “OFF” FOR AT LEAST TWO MINUTES. 

NOTE “AIR BAG” WARNING LAMP AS IGNITION SWITCH 

1S TURNED “ON.” 

DOES WARNING LAMP FLASH 7 TIMES THEN GO “OFF”? 


YES 


_ 


SIR SYSTEM IS FUNCTIONAL AND FREE OF MALFUNCTIONS. 
NO FURTHER DIAGNOSIS IS REQUIRED. 


| 


©. IGNITION SWITCH “OFF.” 
© GOTO THE APPROPRIATE CHART FOR 
‘THE INDICATED MALFUNCTION. 


IGNITION SWITCH “OFF.” 
REPLACE DERM. 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY 
MOUNTED. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


12-9-93 
NS 15420 
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AIRBAG 158 5261 
\ 9 11398 VEL. A 
11396 YEL- 


TOIGNITION 
‘SWITCH 


11398 YEL- 
1139 YEL. 
236 YELIBLK: 
1400 LT GRN- 
1401 PNK: 
1837 LT GRN/AWHT 


IGNITION 1 


[| A10 JIGNITION 1 


[aa ORIVER 36 VLR 
as | OBIVER 
‘SOURCE SENSE 


DUAL 
POLE 
ARMING 
‘SENSOR 


1403C WHT/BLK: 


PASS. INFLATOR 
MODULE JUMPER 


14038 WHT/BLK: 
14048 DK GRN/WHT- 
SHORTING BAR 


1403A WHT/BLK. 
14044 DK GRNWHT 


[a7_]PASS. SIDE HIGH 
PASS. SIDE LOW 


806 PPL-{ B10 | CRANK 
‘CRANK 
AIRBAG To 
IGNITION 


io SWITCH 

[as | priverseat 
BELT 

[ais [SERIAL DATA 


[ao] DRIVER SIDE 
HIGH 


[ee [ DRIVER SIDE 
tow 


1404C DK GRN/WHT:’ 


REFERTO 
SECTION BA-76~ 238 BLKWHT- 


SIRCONL 


ASSEMBLY, REFER TO - =< 1061 ORN/BLK 


SECTION BA-50 
347A WHT: 


= 348A DK GRN. 


cRNA ——ars 
igntGon ~<# a 1394 PNK 1398 PNK. 
SWITCH 

RH FORWARD 

seats [| BAMER, ny 


SENSOR 139CPNK CENTER 


ETT 
| | “AIRBAG” 


ic} WARNING | 


Se 
1751G BLKAWHT- 1751C BLKWHT 
17514 BUCWHT =a. 47516 BLKWHT 

atz 


CHART B 


a ___ “AIR BAG” WARNING LAMP COMES “ON” STEADY 
Circuit Description: 

When the ignition switch is first turned “ON,” "Ignition 1” voltage is applied from the “CLUSTER” fuse to 
“Redundant Indicator Ignition 1,” terminal “B2”, and to the "AIR BAG” warning lamp which is connected to "SIR 
Indicator,” terminal “Bi”. The “AIR BAG” fuse applies system voltage to the “Ignition 1” inputs, terminals "A9” 
and“A10”, The DERM responds by flashing the “AIR BAG” warning lamp seven times. If “Ignition 1” is outside 
of the normal operating voltage range, the "AIR BAG” warning lamp will come “ON” solid with no DTCs set. 

‘When the engine is being cranked, “Ignition 1” voltage is applied from the "CRANK AIR BAG” fuse to the 
DERM at the “Crank” input, The DERM responds by grounding the “SIR Indicator” output until “Ignition 1” 
voltage is removed from the “Crank” input. This results in the "AIR BAG” warning lamp being “ON” during 
cranking. 

‘After cranking, the DERM will flash the “AIR BAG” warning lamp six times. 


IGNITION t 


1398 


[ar | SIRINDICATOR 
SHORTING BAR 


LHFORWARD 
DISCRIMINATING 
SENSOR 


11-29-93 
PS 47271 


Chart Test Description: Number(s) below refer to 


This test checks for an open in the “Ignition 1” 


circled number(s) on the diagnostic chart. 

1. An open “AIR BAG” fuse would cause the "AIR 
BAG? warning lamp to come “ON” steady. 

2. A disconnected DERM harness connector will 
cause the warning lamp to come “ON” steady via 
the shorting bar from terminal “Al” to terminal 
“BL”. 

3. This test checks for an open in the “Ground” 
circuitry to the DERM. 


eA eae 


circuitry to the DERM. 

This test checks for a short from the “SIR 
Indicator” circuit to ground. 

This test checks for a short from the “Crank” input 
circuit to B+. 

This test checks whether a short to ground caused 
the "AIR BAG” fuse to open. 

This test determines whether the short to ground 
is due to a malfunctioning dual pole arming sensor 
or ashort in the wiring, 
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WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 Cc HART B 
DVM WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A 

‘CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO r ES 
“INTERMITTENTS AND POOR CONNECTIONS” IN SECTION BA-4. WHEN A ‘AIR BAG” WARNING LAMP 
WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE J 38125-A 77 a 

TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. COMES “ON” STEADY 
Ren ae aR ETT UL SON 
IGNITION SWITCH “OFF.” 

REMOVE AND INSPECT AIRBAG FUSE. 
IS FUSE GOOD? 


YES NO 


‘© INSPECT DERM HARNESS CONNECTOR CONNECTION TO DERM. |(7)[« REPLACE AIR BAG FUSE. 
IS IT SECURELY CONNECTED TO THE DERM? IGNITION SWITCH “ON.” Wart 10 
SECONDS, THEN IGNITION SWITCH “OFF.” 
¢ REMOVE AND INSPECT AIRBAG FUSE. 
ISFUSEGOOD? 


© DISCONNECT DERM. ‘© PROPERLY CONNECT 

© CHECK FOR PROPER CONNECTION DERM HARNESS 
TO DERM AT TERMINALS “A1”, CONNECTOR TO 
"A9™,"A10" AND “A12". DERM. DISCONNECT OUALPOLE ||@ INSTALL AIRBAG 
IF OK THEN MEASURE INSTALL AIR BAG. ARMING SENSOR. FUSE. 
RESISTANCE FROM DERM FUSE. REPLACE AIR BAG FUSE. © REPEAT “SIR 
HARNESS CONNECTOR TERMINAL |] @ REPEAT “SIR IGNITION SWITCH “ON,” DIAGNOSTIC 
“A1" (GROUND) TO TERMINAL, DIAGNOSTIC SYSTEM WAIT 10 SECONDS, THEN SYSTEM CHECK.’ 
“A2" (GROUND). CHECK.” IGNITION SWITCH “FF.” |" 
ISRESISTANCE 5.00 OR LESS? REMOVE AND INSPECT AIR 

BAG FUSE. 
ISFUSE GOOD? 


NO. YES 


YES 


og DISCONNECT DRIVER AND PASSENGER REPAIROPENIN | [ NO Yes 
INFLATOR MODULES, YELLOW SIR KT 1751. 

CONNECTORS LOCATED NEAR THE BASE RECONNECT ‘© REPAIR SHORT TOGROUND |[@ REPLACE DUAL 

OF THE STEERING COLUMN. DERM. INCKT 1139. POLE ARMING 

INSTALL AIR BAG FUSE. INSTALLAIRBAG | |@ RECONNECT QUAL POLE SENSOR. 

IGNITION SWITCH “ON.” FUSE. ARMING SENSOR. INSTALL AIR BAG 

MEASURE VOLTAGE ON DERM HARNESS, REPEAT “SIR ‘© REPLACE AIR BAG FUSE. FUSE. 

CONNECTOR FROM TERMINAL “AS” TO DIAGNOSTIC REPEAT “SIR DIAGNOSTIC REPEAT “SIR 

TERMINAL "A1” (GROUND). SYSTEM CHECK.” SYSTEM CHECK.” DIAGNOSTIC 

IS VOLTAGE 1 VOLT ORLESS? SYSTEM CHECK.” 


NO YES 


IGNITION SWITCH “OFF.” REPAIR OPEN IN CKT 1139. 
© CONNECT DERM HARNESS CONNECTOR TO J 38715 SIR RECONNECT ALL SIR SYSTEM COMPONENTS, 
DRIVER/PASSENGER LOAD TOOL, ENSURE ALL COMPONENTS ARE PROPERLY 
© IGNITION SWITCH “ON.” MOUNTED. 
DOES THE “AIR BAG” WARNING LAMP COME "ON"? INSTALL AIR BAG FUSE. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


NO 


IGNITION SWITCH “OFF.” © IGNITION SWITCH “OFF.” 
DISCONNECT SIR DRIVER/PASSENGER LOAD TOOL. ‘© DISCONNECT SIR DRIVER/PASSENGER LOAD TOOL. 
IGNITION SWITCH “ON.” REPAIR SHORT FROM CKT 358 TO GROUND. 
MEASURE VOLTAGE ON DERM HARNESS CONNECTOR RECONNECT ALL SiR SYSTEM COMPONENTS, 
FROM TERMINAL “B10” TO TERMINAL “A1” (GROUND). ENSURE ALL COMPONENTS ARE PROPERLY 


IS VOLTAGE 1 VOLT ORLESS? MOUNTED. 
see oe @ REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


NO 
IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 

REPAIR SHORT FROM CKT 806 TO 

RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE ALL 
COMPONENTS ARE PROPERLY MOUNTED. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 
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Torcnrrion___ AIAG 15A Sd 


SWITCH “© \ 2 — 11394 VEL: aN 


11398 YEL: 
1139 YEL. 


11398 YEL- 


236 YEL/BLK. 


DUAL 


1400 LT GRN: 


POLE 
ARMING 


1401 PNK 


‘SENSOR 


1837 LT GRNWHT- 


[as |icumion + 
[ato |'cuirion + 

[aa | Danie FR 
[as | Source sense 


a ass. Source 
SENSI 


1403C WHT/BLK 


INaTOR PASS. INFLATOR 
IMODULE MODULE JUMPER 


REFER TO SECTION 8A-14 


1508 
BLKWHT 


REDUNDANT 


[az ]INDICATOR 
GROUND 


= T [ 4 |-14038 wHT/BLK: 


CE swormene LS 


14038 WHT/BLK-A7_| PASS. SIDE HIGH 


oO ; 
qu 14088 0x GRNAWHT—T 8 | s404a ok Ganwut | 67] PASS. sIDELOW 


806 PPL. CRANK 
CRANK L210 | 
AIRBAG i) 
<P> IGNITION 


1408C DK GRNWHT- 


SWITCH 


‘3478 WHT" 


SIRO 
ASSEMBLY 


REFER TO 
See gD 7g —238 BLEWHT 


REFER TO 
sECERER TO , = 1061 ORNALK 
347A WHT 


[es ] paiver sear 
BELT 


[ari | semiat ata 
[as] BRivERsioe 
Biot 


[ros Joniver ior 
[ez }reounpant 


INDIeAT 
iGRiniOws 


To __CLUSTERSA 325 348A DK GRN 


iGnttion #91398 Ai PNK 
‘SWITCH 

RH FORWARD 

DISCRIMINATING BROEMATION 


SENSOR 139C PNK 


[e1_| siRINDicaToR 


“AIR 
WARRING H SHORTING BAR 
UH FORWARD 41751F BLKWHT. 
DISCRIMINATING 
1751G BLKWHT- 1751CBLKWHT 
SENSOR 
17514 BLKWHT =a. 17516 BLKWHT 11-29-93 

Gari z} PS 17271 
(Page 1 of 2) 


“AIR BAG” WARNING LAMP DOES NOT COME “ON” 

Circuit Description: 

When the ignition switch is first turned “ON,” "Ignition 1” voltage is applied from the "CLUSTER? fuse to 
“Redundant Indicator Ignition 1,” terminal "B2”, and fo the "AIR BAG” warning lamp which is connected to "SIR 
Indicator,” terminal "B1”, The “AIR BAG” fuse applies system voltage to the “Ignition 1” inputs, terminals "A9” 
and "A10”. The DERM responds by flashing the “AIR BAG” warning lamp seven times. 

When the engine is being cranked, “Ignition 1” voltage is applied from the “CRANK AIR BAG” fuse to the 
DERM at the “Crank” input. The DERM responds by grounding the “SIR Indicator” output until “Ignition 1” 
voltage is removed from the “Crank” input. This results in the “AIR BAG” warning lamp being “ON” during 
cranking 

After cranking, the DERM will flash the “AIR BAG” warning lamp six times, 

Chart Test Description: Number(s) below refer to 4. ‘is test checks whether the open is due to a bad 

circled number(s) on the diagnostic chart. bulb. 

1. This test determines whether the malfunction isin 5. This test determines whether the malfunction is 
the DERM circuitry or in the driver information an open in the “SIR Indicator” circuit or an open in 
center power feed circuitry. the driver information center. 

2. This test confirms the integrity of the “Redundant 6. This test determines whether the malfunction is 
Indicator Ignition 1” cireuit. due to a short from the “SIR Indicator” circuit to 

3. This test checks for an open in the “SIR Indicator” B+ 
circuit, driver information center circuitry, and 
“AIR BAG” warning lamp bulb. 
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CHART C 


(Page 1 of 2) 
“AIR BAG” WARNING LAMP 
DOES NOT COME “ON” 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE 139200 
DVM WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A 
‘CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS" IN SECTION 84-4. 
WHEN A WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE 
1.38125-A TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR” IN 
THIS SECTION. 
— 
(© TURN IGNITION SWITCH “ON.” 

DOES THE CHECK CHARGING SYSTEM INDICATOR (BATTERY SYMBOL ON DIC) COME “ON*? 


YES NO 

is La... 
IGNITION SWITCH “OFF.” | GO TO CHART C (PAGE 2 OF 2). 

DISCONNECT DERM. . 

CHECK FOR PROPER CONNECTION TO DERM AT TERMINAL “B: 

IF OK THEN IGNITION SWITCH “ON.” 

MEASURE VOLTAGE ON DERM HARNESS CONNECTOR FROM 

TERMINAL "82" TO TERMINAL “A12" (GROUND). 

IS VOLTAGE 1 VOLT ORLESS? 


YES 
— 
IGNITION SWITCH “OFF.” 


© IGNITION SWITCH “OFF.” . 
MEASURE RESISTANCE ON DERM HARNESS CONNECTOR . 
FROM TERMINAL "B2” TO TERMINAL “B1”. . 
IS RESISTANCE 5.0 2 TO 25.007 


ves 
(we) [ss] 


REMOVE DIC DISPLAY. @J¢ oisconnect oic oispiay. 
CHECK FOR PROPER CONNECTION TO DIC DISPLAY AT © CONNECT DERM HARNESS 
CONNECTOR TERMINAL “BA”. CONNECTOR TO 138715 SIR 
IF OK, THEN REMOVE AND INSPECT “AIR BAG” BULB. DRIVER/PASSENGER LOAD 
'sBULB GOOD? TOOL DERM CONNECTOR. 
IGNITION SWITCH “ON.” 
[MEASURE VOLTAGE FROM 
DIC DISPLAY HARNESS 
CONNECTOR TERMINAL “84” 
TO GROUND. 

1S VOLTAGE 1 VOLT ORLESS? 


|EPAIR OPEN IN CKT 1398. 
|ETURN TO STEP 1. 


© INSTALL BULB. © REPLACE BULB. 
© MEASURE RESISTANCE FROM || © INSTALL DIC DISPLAY. 
DIC DISPLAY HARNESS 
CONNECTOR TERMINAL “B4” 
TO DERM HARNESS. 
CONNECTOR TERMINAL “B1”. 
IS RESISTANCE 5.0 © OR LESS? 


YES 


IGNITION SWITCH fe IGNITION SWITCH 
“OFF.” { “OFF.” 

REPAIR SHORTFROM |! @ INSTALLDICDISPLAY. 
CKT358TOB+. Le GOTOCHARTA. 
INSTALL DIC DISPLAY, | *~ 


© REPAIR OPEN IN CKT 358. © SERVICE DIC DISPLAY. 
@ INSTALL DIC DISPLAY. © INSTALL DIC DISPLAY. 


© RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE ALL COMPONENTS ARE PROPERLY MOUNTED. 
@ REPEAT "SiR DIAGNOSTIC SYSTEM CHECK.” 
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AIRBAG 158 a 
9 11394 YEL- aN 
11396 YEL- 


TOIGNITION, 
switcy 


11398 YEL- 
1139 YEL. 
-236 VEUBLK 
1400 LT GRN: 
1401 PNK 
1837 LT GRNMWWHT- 
REFER TO SECTION BA-14 


Pas |icnrrion 1 
IGNITION + 
[aa | DRIVER 36 VLR 


[as] DRIVER 
‘SOURCE SENSE 


[ac | PASS. SOURCE 

SENSE 
REDUNDANT 
INDICATOR 
]GROUND 

1403A WHT/BLK PASS. SIDE HIGH 

1404A DK GRN/WHT 1 B7_| PASS. SIDE LOW 


06 PL-{ o10 | CRANK 


CRANK 
To 


AIRBAG 
IGNITION! 
ae SWITCH 


[os | DRIVER Sear 
BELT 


[ari | SERIAL DATA 


[as_| QRIVER SIDE 
HIGH 


SENSOR 


1403¢ WHT/BLK 


pass, 
IMETOR PASS. NFLATOR 
MODULE’ MODULE JUMPER 


T 14038 WHT/BLK. 
14048 DK GRNWWHT 


‘SHORTING BAR 


-1404C DK GRNWHT 


REFERTO wi 
SECTION 8A-76* 228 BLKWHT 


REFERTO 
SECTION Ba-56% 1061 ORN/BLK 
347A WHT 


SIRCOIL 
ASSEMBLY, 


CLUSTER SA 
139A PNK: 


SWITCH RH FORWARD 


TO 
IGNITION 


(0) 
“AIR BAG" 
WARNING | 
TAME. 
UHFORWARD 1751F BLKWWHT. 
DISCRIMINATING 
1751G BLKWWHT. 1751 BLKWHT 
SEEM: [17518 BLRWHT =a 17516 BLKAWHT 11-29-93 
car 2 ps t7271 
(Page 2 of 2) 


“AIR BAG” WARNING LAMP DOES NOT COME “ON” 
Circuit Description: 

When the ignition switch is first turned “ON,” “Ignition 1” voltage is applied from the “CLUSTER” fuse to 
“Redundant Indicator Ignition 1,” terminal “B2”, and to the "AIR BAG” warning lamp which is connected to “SIR 
Indicator,” terminal “B1”. The "AIR BAG” fuse applies system voltage to the “Ignition 1” inputs, terminals “A9” 
and“A10”. The DERM responds by flashing the “AIR BAG” warning lamp seven times. 

When the engine is being cranked, "Ignition 1” voltage is applied from the “CRANK AIR BAG” fuse to the 
DERM at the “Crank” input. The DERM responds by grounding the “SIR Indicator” output until “Ignition 1” 
voltage is removed from the “Crank” input. This results in the "AIR BAG” warning lamp being “ON” during 
cranking. 

After cranking, the DERM will flash the “AIR BAG” warning lamp six times. 


Chart Test Descrip' : Number(s) below referto 9. This test determines whether the short to ground 


circled number(s) on the diagnostic chart. 

7. This test checks whether power is available to the 
driver information center power feed circuit. 

8. This test checks for a short from the driver 
information center power feed circuit to ground. 


10. 


is due to a short in the wiring. 

This test determines whether the malfunction is 
due to an open power feed circuit from the 
“CLUSTER” fuse to the driver information center 
or an open power feed to the “CLUSTER” fuse. 
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CHART C 


(Page 2 of 2) 
“AIR BAG” WARNING LAMP DOES NOT COME “ON” 


WERE YOU SENT HERE FROM CHART C (PAGE 1 OF 2)? 


YES NO. 


i. 


‘IGNITION SWITCH “OFF.” {GOTO CHARTC(PAGE 1 OF2). | 
®© REMOVE AND INSPECT CLUSTER FUSE. 5 
IS FUSE GOOD? 


[no] 18 


i 
REPLACE CLUSTER FUSE. DISCONNECT DIC DISPLAY. 

© IGNITION SWITCH “ON,” WAIT 10 SECONDS, THEN ‘CHECK FOR PROPER CONNECTION TO DIC DISPLAY AT 
IGNITION SWITCH “OFF.” ‘TERMINAL "B7” AND "B8”. 

© REMOVE ANDINSPECT CLUSTER FUSE. IF OK THEN MEASURE RESISTANCE FROM DIC DISPLAY 
ISFUSE GOOD? HARNESS CONNECTOR TERMINAL “B7” TO EACH 

‘TERMINAL OF THE CLUSTER FUSE FUSE HOLDER. 

IS EITHER MEASUREMENT 5.00 OR LESS? 


NO YES NO Yes 
—— —— 
DISCONNECT DERM. INSTALL CLUSTER, © REPAIR OPEN IN CKT 139A, REPAIR OPEN IN POWER. 
REPLACE CLUSTER FUSE. FUSE. (OR 139C. FEED TO CLUSTER FUSE, 
IGNITION SWITCH “ON,” © INSTALL CLUSTER FUSE. REFER TO SECTION BA-10. 
WAIT 10 SECONDS. INSTALL CLUSTER FUSE. 
IGNITION SWITCH “OFF.” 
REMOVE AND INSPECT 
CLUSTER FUSE. 

IS FUSE GOOD? 


REPAIR SHORT TO © INSTALL 
GROUND IN CKT 139. ‘CLUSTER FUSE. 
REPLACE CLUSTER FUSE. 


RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
ALL COMPONENTS ARE PROPERLY MOUNTED. 
REPEAT "SIR DIAGNOSTIC SYSTEM CHEC) 
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AIRBAG 154 5261 
oN 211398 VEL rN 
14396 YEL- 


TOIGNITION. 
switcy 


11398 YEL- 
1139€ VEL. 
236 YELBLK: 
1400 LT GRN- 
1401 PNK: 
1837 LT GRN/WHT 


1403C WHTBLK 


PASS. INFLATOR 
‘MODULE JUMPER 


14038 WHT/BLK 
14048 DK GRNWHT 


CE swontmctan 


1404 DK GRNAWHT 


1403A WHT/BLK-[A7_] PASS. SIDE HIGH 
14048 OK GRNWHT | 97 | PASS. SIDELOW 


206 PPL-| B10 | CRANK 
CRANK 
AIRBAG To 
iP IGNITION 
SWITCH 


[85 | ORIVER SEAT 
Bey 
[art | senacoata 


REFER TO 
SECTION 84-76 


REFER TO 
SECTION 84-50 


3478 WHT 
SIR COIL 


g<—238 BLOWHT. 


Riafor 
MODULE p< 1061 ORNBLK 


ee 
THI 


347A WHT 


Leh Ww) 
Le + Le} To CLUSTERSA 


jet Bars! 
DISCRIMINATING 


S215 348A DK GRN 


Fas | BRIVERSIOE 
[26 | DRIvER sine 
[ee |e REDUNDANT 


INDICATOR 
IGNITION 1 


IGNITION <-@ \— 1394 a PNK. 
DRIVER 
ORMATION 


SWITCH Ri FORWARD 
SENSOR 139€ PNK 


[e1_| SIRINDICATOR 
SHORTING BAR 


LHFORWARD 
DISCRIMINATING 
SENSOR 


Rawat LAMP. 
Ce ee 
1751G BLK/WHT 1751€ BLK/WHT 
_g 179A BLRWHT a4 17516 BLKWHT 
cart zp 


11-29-93 
PS 17271 


CHART D 


“AIR BAG” WARNING LAMP DOES NOT COME “ON” STEADY DURING CRANK 
Circuit Description: 

When the ignition switch is first turned "ON,” “Ignition 1” voltage is applied from the “CLUSTER” fuse to 
“Redundant Indicator Ignition 1,” terminal “B2”, and to the "AIR BAG” warning lamp which is connected to “SIR 
Indicator,” terminal "B1”. The “AIR BAG” fuse applies system voltage to the “Ignition 1” inputs, terminals “A9” 
and"A10”, The DERM responds by flashing the "AIR BAG” warning lamp seven times. 

When the engine is being cranked, “Ignition 1” voltage is applied from the "CRANK AIR BAG” fuse to the 
DERM at the “Crank” input. The DERM responds by grounding the “SIR Indicator” output until “Ignition 1” 
voltage is removed from the “Crank” input. This results in the "AIR BAG” warning lamp being “ON” during 
cranking. 

After cranking, the DERM will flash the “AIR BAG” warning lamp six times. 


Chart Test Description: Number(s) below refer to 

circled number(s) on the diagnostic chart. 

1. This test checks whether the malfunction is due to 
anopen “CRANK AIR BAG” fuse. 

2. This test checks for a proper signal to the “Crank” 
input during cranking. 

3. This test determines whether the lack of a proper 
crank signal is due to an open “Crank” input 


circuit or an open power feed to the "CRANK AIR 
BAG” fuse. 

4. This test checks whether the “CRANK AIR BAG” 
fuse is open due to a short to ground in the “Crank” 
input circuit. 

5. This test determines whether the short to ground 
is in the wiring harness. 
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CHART D 


“AIR BAG” WARNING LAMP DOES NOT 
COME “ON” STEADY DURING CRANK 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART, USE J 39200 DVM WITH CORRECT TERMINAL ADAPTER 

FROM 35616-A. WHEN A CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO “INTERMITTENTS AND 

POOR CONNECTIONS” IN SECTION BA-&. WHEN A WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE 

138125-A TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. 

CC 

© IGNITION SWITCH “OFF.” 

© REMOVE AND INSPECT CRANK AIR BAG FUSE. 
IS FUSE GOOD? 


YES, WO 
a 
INSTALL CRANK AIR BAG FUSE. © REPLACE CRANK AIR BAG FUSE. 

DISCONNECT DRIVER AND PASSENGER INFLATOR ©. START ENGINE, THEN IGNITION SWITCH “OFF.” 
MODULES, YELLOW SIR CONNECTORS LOCATED NEAR ‘© REMOVE AND INSPECT CRANK AIRBAG FUSE. 
‘THE BASE OF THE STEERING COLUMN. ISFUSE GOOD? 

DISCONNECT DERM. 

CHECK FOR PROPER CONNECTION AT DERM HARNESS 
CONNECTOR TERMINAL “8107. 

FOX THEN MEASURE VOLTAGE ON DERM HARNESS 
CONNECTOR FROM TERMINAL "B10" TO TERMINAL “BT” 
(GROUND) WIRE CRANIING ENO, REPLACE CRANK AIR AIRBAG FUSE. 
IS VOLTAGE GREATER THAN 7 VOLTS? BACEe, Sc CpEAT “SHA 


START ENGINE, THEN DIAGNOSTIC 
NO IGNITION SWITCH “OFF.” SYSTEM CHECK.” 
be REMOVE AND INSPECT 
CRANK AIR BAG FUSE. 
© IGNITION SWITCH “OFF.” | | IGNITION SWITCH “OFF.” 
© REMOVE CRANK AIR ruse 6000, 
BAG FUSE. 
© MEASURE RESISTANCE 
FROM DERM HARNESS: 
CONNECTOR TERMINAL 
“B10” TO EACH = 
TERMINAL OF THE REPAIR SHORT FROM [e INSTALL CRANK 
CRANICAIR BAG FUSE ‘CKT 806 TO GROUND. {| AIRBAGFUSE. 1 
FUSE HOLDER. REPLACE CRANK AIR, [@ GOTOCHARTA. | 
1S EITHER BAG FUSE. 
MEASUREMENT 5.02 OR 
Less? 


DISCONNECT DERM. @ INSTALL CRANK 


REPAIR OPEN IN CKT806. | | © REPAIR OPENIN POWER 
INSTALL CRANK AIR BAG FEED TO CRANK AIRBAG 
FUSE. FUSE, REFER TO SECTION 
@A-10. 
INSTALL CRANK AIR BAG. 
FUSE. 


RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE ALL COMPONENTS ARE PROPERLY MOUNTED. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 
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‘AIRBAG 154 


TOIGNITION, S261 
switcH <7 \a— 11398 EL. A 11398 YEL-] Ag [IGNITION 1 
11396 YEL- 1139¢ vet] Ato | IGNITION 1 
236 VELBLK-] aa J ORIVERI6VLR 
DRIVER 
vaoo tt cen] as | S60RcE sense 
1401 PNK 
PASS. SOURCE 
1037 LT GRWWHT-] a6 | PASS; 
Pas: 1403¢ 
INFLATOR PASS. INFLATOR 
MODULE MODULE JUMPER: bead 
T 1403B WHT/BLK 1403 WHT/BLK. ASS. SIDE HIGH 
[5 | 14048 ok GaNWHT 14048 DK GRNWHT [67 _| PASS. SIDE LOW 
E sroarmasan Lo 
DRIVER 
INFLATOR: ‘SIRCOIL 1404C 
MODULE __assematy JDK GRNWHT 
DRIVER SIDE 
aa7a wut a9 Thigh, 
aa DRIVER SIDE 
putgonwann 78 WHT 348A DKGRN-T 88 | pa 
ISCRIMINATING 
ny $154 17518 BLK WHT 
1751C BLKWHT 
tH otgonwano steak a 
349 GRY ISCRIMINATING | 17516. izi 
ie] | ‘SENSOR = [BLKWHT A751A BLEWHT 
| = 
DUAL POLE ARMING SENSOR DISCONNECTED 


Circuit Description: 

‘The DERM monitors the voltage at the "Driver Source Sense” terminal “AS”, the “Passenger Source Sense” 
terminal "A6”, the “Driver Side High” terminal "B9”, the "Passenger Side High” terminal “A7”, the “Driver Side 
Low” terminal "B8” and the “Passenger Side Low” terminal "B7” during the “Continuous Monitoring” tests. 
When all voltages are simultaneously below a specified value for 500 milliseconds DTC 14 sets. 


DTC Will Set When: The voltages at terminals “A5”, "A6”, "B9”, "A7”, “B8” and "B7” of the DERM harness 
connector are simultaneously below a specified value for 500 milliseconds. 


Action Taken: DERM turns "ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltage at terminal “A5”, “A6”, “B9”, “A7”, “B8” or “B7” of the DERM harness 
connector is above specified value for 500 milliseconds. 


Diagnostic Aids: It is highly unlikely that an 
intermittent condition has set this diagnostic trouble 
code as this would require a poor connection at 
terminals “C”, "D” and "E” or at terminals “A”, “B”, 
“F" and "G” 


DTC Chart Test Description: Number(s) below 

refer to cireled number(s) on the diagnostic chart. 

1. This test cheeks for a situation which prevents a 
proper connection of the dual pole arming sensor to 
the wiring harness. 
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DTC 14 
DUAL POLE ARMING SENSOR DISCONNECTED 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


© IGNITION SWITCH “OFF.” }O TO THE “SIR DIAGNOSTIC SYSTEM CHECK.” } 


© DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, see 
YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF 
THE STEERING COLUMN. 
DISCONNECT DUAL POLE ARMING SENSOR HARNESS 
‘CONNECTOR FROM DUAL POLE ARMING SENSOR AND 
RECONNECT, 
IGNITION SWITCH “ON.” 
ISDTC 14 CURRENT? 


IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 
GOTOCHARTA. RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
ms ALL COMPONENTS ARE PROPERLY MOUNTED. 
CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


11-29-93 
NS 15414 
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9J-24 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM. 


AIR BAG 154 
TOIGNITION S261 
‘SWITCH <——* \—11390 VEL NX 11398 YEL-]_A9 [IGNITION 1 


AIOE EL: 1139€ YEL-] A10 | IGNITION 1 
236 veUBLK-] aa_]DRIVER36 VLR 


DRIVER 
vaooit ean] As | SOURCE sense 
1401 PNK-[_A3_| PASS. 36 VLR 


buaL 
POLE 
ARMING 


‘SENSOR 1837 LTGRNAWHT-T 6 | Bagg Source 


1a03c 
PASS. INFLATOR 
MODULEJUMPER = WHT/OLK 


14038 WHTAALK 14038 WHT/BLK PASS. SIDE HIGH 
14048 OK GRN/WHT 1404A DK GRNWHT | 87_] PASS. SIDE LOW 


DRIVER 
INELATOR SIRCOIL, 1404 
ASSEMBLY, DK GRNWHT 


347A WHT [ a9 | ayer SIDE 
betel ‘348A DK GRI [DRIVER SIDE 
Disc w[as_]oR 
ING 7 
‘SENSOR 518 BLKWHT- 
s7s1ceLuwat 
nu ronwano ste LGW 


DISCRIMINATING 
‘SENSOR 


DTC 15 


—_ __.. PASSENGER INITIATOR CIRCUIT RESISTANCE HIGH 
Circuit Description: 

During the “Initiator Assembly Resistance Test” the DERM grounds the “Driver Side Low” terminal “B8” 
and turns “ON” the passenger current source at the “Passenger Side High” terminal “A7”. This causes a known 
amount of current to flow through the passenger initiator circuit. By monitoring the difference between the 
voltage at the “Passenger Side High” terminal “A7” and the "Passenger Side Low” terminal “B7” the DERM 
calculates the combined resistance of the passenger inflator module, passenger inflator module jumper, harness 
wiring CKTs 1403 and 1404 and connector terminal contact. 


DTC Will Set When: The combined resistance of the passenger inflator module, harness wiring CKT 1403A. 
and connector terminal contact is above a specified value. This test is run once each ignition cycle during the 
“Initiator Assembly Resistance Test” when: 1) No “higher priority faults” are detected during “Turn-ON,” 2) No 
“higher priority faults” are detected during “Continuous Monitoring” for one second, 3) No “Crank” signal 
present, 4) “Ignition 1” voltage is above a specified value. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 
DTC Will Clear When: The ignition switch is turned “OFF.” 


DTC Chart Test Descrip' Number(s) below Diagnostic Aids: An intermittent condition is 
refer to circled number(s) on the diagnostic chart. likely to be caused by a poor connection to the 
1. This test determines whether the malfunction isin passenger inflator module at terminal “A” or terminal 
the passenger inflator module circuitry or in the  “B”, poor connection to the passenger inflator module 
DERM wiring harness circuitry. jumper at terminal “A” or terminal “B”, a poor 
2. This test determines whether the malfunction is connection to the DERM at terminal “A7”, or a 
an open in CKT 1403A. malfunctioning pessenger inflator module. The teat 
3. This test determines whether the malfunction is in for this diagnostic trouble code is only run while the 
the passenger inflator module jumper or the “AIR BAG” warning lamp is performing the bulb 
passenger inflator module. check. When a scan tool "Clear Codes” command is 
issued and the malfunction is still present, the DTC 

will not reappear until the next ignition cycle. 
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DTC 15 


PASSENGER INITIATOR CIRCUIT 
RESISTANCE HIGH 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


Yes 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 DVM. {GOTO THE “SIR DIAGNOSTIC | 
WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A CHECK { SYSTEM CHECK.” H 
FOR PROPER CONNECTION IS REQUESTED REFER TO “INTERMITTENTS AND - 

POOR CONNECTIONS” IN SECTION 88-4. WHEN A WIRE, CONNECTOR OR 
TERMINAL REPAIR IS REQUESTED USE J 38125-A TERMINAL REPAIR KIT 
AND REFER TO “WIRING REPAIR” IN THIS SECTION. 


— 


© IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF THE 
STEERING COLUMN. 
‘CHECK FOR PROPER CONNECTION TO PASSENGER INFLATOR MODULE JUMPER AT TERMINALS “A” AND “B”. 
IF OK THEN CONNECT J 38715 SIR DRIVER/PASSENGER LOAD TOOL AND APPROPRIATE ADAPTER AS NEEDED TO STEERING 
COLUMN HARNESS CONNECTOR AND PASSENGER INFLATOR JUMPER HARNESS CONNECTOR ON SIR WIRING HARNESS. 
IGNITION SWITCH “ON.” 
IS DTC 15 CURRENT? 


ves 
i 
‘© IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 
DISCONNECT SIR DRIVER/PASSENGER LOAD DISCONNECT PASSENGER INFLATOR MODULE PIGTAIL 
TOOL. CONNECTOR FROM PASSENGER INFLATOR MODULE JUMPER. 
DISCONNECT DERM. CHECK FOR PROPER CONNECTION TO PASSENGER INFLATOR 
CHECK FOR PROPER CONNECTION TO DERM AT MODULE AT TERMINALS “A” AND “B”. 
TERMINAL “A7”. IF OK THEN DISCONNECT PASSENGER INFLATOR JUMPER 
IF OK THEN MEASURE RESISTANCE FROM HARNESS CONNECTOR FROM SIR DRIVER/PASSENGER LOAD 
DERM HARNESS CONNECTOR TERMINAL “A7” TOOL AND RECONNECT TO SIR WIRING HARNESS, 
TO PASSENGER INFLATOR JUMPER HARNESS CONNECT SIR DRIVER/PASSENGER LOAD TOOL TO INFLATOR 
CONNECTOR ON SIR WIRING HARNESS MODULE SIDE OF PASSENGER INFLATOR MODULE JUMPER 
TERMINAL “A” (NO ADAPTER NEEDED). 
IS RESISTANCE 2.0 OR LESS? IGNITION SWITCH “ON.” 
IS DTC 15 CURRENT? 


feorocianta neanoreiw [+ sonowswrervorr= | [> lnmion swron-om= 
cxriseon_|/3 aapammonacanance | [2 menaceoaseucte 
meussternwruaton | [" mrston oso 

moot hee 


RECONNECT ALL SIR SYSTEM COMPONENTS, 

ENSURE ALL COMPONENTS ARE PROPERLY MOUNTED. 
CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 
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AIRBAG 15A 
TOIGNITION 5261 
SWITCH “#911398 VEL A 11398 veL-{_A9 |!GNITION1 
1139E YEL- 1139C YEL 
236 YEUBLK-] Aa | DRIVER 36 VLR 


DRIVER 
A008 LT Gaal SOURCE SENSE 


Anehe 1401 PNK-|_az_| PASS. 36 VLR 
PASS. SOURCE 
SENSOR 1937 Lt Grnwat-[ ag | PASS: 


IMnTOR —-PASS.INFLATOR wid, 
MODULE MODULE JUMPER = WHT/BLK 
7 Pay ass ware 14038 WHTIBLK -[ay_] PASS. SIDE HIGH 


14048 DK GRNWHT {404A DK GRNAWHT ASS. SIDE LOW 


te swommcean te 


ws 


DRIVER 
SIRCON, sana 
JDK GRNWHT 


[ao | DRIVER IDE 
HIGH 


\____ 3878 wat [os Jove sive 
LH FORWARD tow 
DISCRIMINATING 

SENSOR 


RH FORWARD 
DISCRIMINATING izi 
SENSOR: 17518 BLE/WHT 


+ 


DTC 16 
PASSENGER INITIATOR CIRCUIT RESISTANCE LOW 
Circuit Descripti 


During the “Initiator Assembly Resistance Te: he DERM grounds the “Driver Side Low” terminal “B8” 
and turns “ON” the passenger current source at the “Passenger Side High” terminal “A7”. This causes a known. 
amount of current to flow through the passenger initiator circuit. By monitoring the difference between the 
voltage at the “Passenger Side High’ terminal “A7” and the “Passenger Side Low” terminal “B7” the DERM 
calculates the combined resistance of the passenger inflator module, passenger inflator module jumper, harness 
wiring CKTs 1403 and 1404 and connector terminal contact. 


DTC Will Set When: The combined resistance of the passenger inflator module, harness wiring CKTs 1403 
and 1404 and connector terminal contact is below a specified value. This test is run once each ignition cycle 
during the "Initiator Assembly Resistance Test” when: 1) No “higher priority faults” are detected during “Turn. 
ON,” 2) No “higher priority faults” are detected during “Continuous Monitoring” for one second, 3) No “Crank” 
signal present, 4) "Ignition 1” voltage is above a specified value. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 
DTC Will Clear When: The ignition switch is turned “OFF.” 


DTC Chart Test Description: Number(s) below " ‘De 
refer to circled number(s) on the diagnostic chart. Diagnostic Aids: An intermittent condition is 
1. DTC 16 and 22 will set simultaneously when the __ likely to be caused by a short between CKT 1403 and 
“Driver Side High” circuit is shorted to the CKT 347, CKT 348 or CKT 1404 or a malfunctioning 
“Passenger Side High” circuit due to paralle! passenger inflator module. The test for this diagnostic 
current paths. trouble code is only run while the "AIR BAG” warniny 
2. This test determines whether the malfunction is in _ lamp is performing the bulb check. When a scan too 
the passenger inflator module circuitry or in the “Clear Codes” command is issued and the malfunction 
DERM wiring harness cireuitry. is still present, the DTC will not reappear until the 
3. This test checks for a short from the “Passenger _ next ignition cycle. 
Side High” circuit to the “Passenger Side Low” 
circuit and the “Driver Side Low” circuit. 
4, This test determines whether the malfunction is 
due to the passenger inflator module or the 
passenger inflator jumper. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 9J-27 


DTC 16 


PASSENGER INITIATOR CIRCUIT 
RESISTANCE LOW 


(WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES NO 
ms uae - a--5 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE 39200 VM {GOTO THE “SIRDIAGNOSTIC | 
WITH CORRECT TERMINAL ADAPTER FROM 1 35616-A. WHEN A CHECK FOR SYSTEM CHECK.” ! 
PROPER CONNECTION IS REQUESTED REFER TO “INTERMITTENTS AND = a ae 
POOR CONNECTIONS” IN SECTION BA-4. WHEN A WIRE, CONNECTOR OR 
TERMINAL REPAIR IS REQUESTED USE J 38125-A TERMINAL REPAIR KIT AND 
REFER TO “WIRING REPAIR” IN THIS SECTION. 


1S DTC 22 ALSO CURRENT? 


YES 
= 

IGNITION SWITCH “OFF.” © IGNITION SWITCH “OFF.” 

DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, (© DISCONNECT DRIVER AND PASSENGER 
YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF THE INFLATOR MODULES, VELLOW SIR 
STEERING COLUMN. CONNECTORS LOCATED NEAR THE BASE OF 
CONNECT J 38715 SIR DRIVER/PASSENGER LOAD TOOL AND ‘THE STEERING COLUMN. 

[APPROPRIATE ADAPTER AS NEEDED TO STEERING COLUMN REPAIR SHORT FROM CKT 347 TO CKT 1403. 
HARNESS CONNECTOR AND PASSENGER INFLATOR JUMPER 

HARNESS CONNECTOR ON SIR WIRING HARNESS. 

IGNITION SWITCH “ON.” 

IS DTC 16 CURRENT? 


YES se 


IGNITION SWITCH “OFF.” IGNITION SWITCH"OFF.” 
DISCONNECT SiR DRIVER/PASSENGER LOAD TOOL. DISCONNECT PASSENGER INFLATOR MODULE 
DISCONNECT DERM. PIGTAIL CONNECTOR FROM PASSENGER INFLATOR 
MEASURE RESISTANCE ON DERM HARNESS CONNECTOR MODULE JUMPER, 

FROM TERMINAL “A7” TO TERMINAL “87”. DISCONNECT PASSENGER INFLATOR JUMPER 

DOES 139200 DISPLAY “OL” (INFINITE)? HARNESS CONNECTOR FROM SIR 
DRIVER/PASSENGER LOAD TOOL AND RECONNECT 
TO SIR WIRING HARNESS. 

CONNECT SIR DRIVER/PASSENGER LOAD TOOL TO 
INFLATOR MODULE SIDE OF PASSENGER INFLATOR 
REPAIR SHORT MODULE JUMPER (NO ADAPTER NEEDED). 
FROMCKT 1403 IGNITION SWITCH”ON.” 

TOCKT 348 OR IS DTC 16 CURRENT? 

CKT 1404. 


Yes 

a 

© IGNITION swiTCH | | @ IGNITION SWITCH “OFF.” 
“OFF.” @ REPLACE PASSENGER 

@ REPAIR SHORT INFLATOR MODULE. 
FROM CKT 14038 
TO CkT 14048. 


RECONNECT ALL SIR SYSTEM 
COMPONENTS, ENSURE ALL COMPONENTS. 
‘ARE PROPERLY MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


11.30.93 
NS 15415 
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9J-28 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM. 


AIR BAG 158, 
TOIGNITION S261 
TN 11398 VEL an 11398 YEL. IGNITION 1 
1139€ YEL. IGNITION 1 
236 YELBLK—] ag | DRIVER 36 VLR 
DRIVER 
taoocT Gan—[ As | SOURCE SENSE 
1401 PNK-] ag_] PASS. 36 VIR 
PASS. SOURCE 
1037 LT GaNWHT-]_a6_| PASS. 


11398 YEL- 


PASS. 1403c 
INFLATOR PASS. INFLATOR 
MODULE MODULE JUMPER WHT/BLK 


fa} ase wieraxx—fa] 1403 WHT/BLK PASS. SIDE HIGH 
14048 DK GRNAWHT —{ B | 14044 DK GRNWHT {_B7_| PASS. SIDE LOW 


uw 


TOR SIRCOIL 1404c 
MODULE _ ASSEMBLY JDK GRNWHT 


> DRIVER SIDE 
sown Egoicontt peg Li 
LH FORWARD LOW 


DISCRIMINATING BAR: 
meaat 3488 OK Gan — SHORTING BARS! 17516 BLKWHT 


1751C BLKWWHT 
NN] La RH FORWARD 417516 BLKWHT =, 
DISCRIMINATING 
= a ical SENSOR 


DTC 17 
PASSENGER INITIATOR CIRCUIT OPEN 
Circuit Description: 


When there is an open in the passenger inflator module the resistance between “Passenger Side High” 
terminal “A7” and “Passenger Side Low” terminal “B7” increases. This causes a larger voltage drop from the 
“Passenger Side High” to the “Passenger Side Low” across a resistor inside the DERM which connects these two 
terminals together. The increase in the voltage difference between “Passenger Side High” and “Passenger Side 
Low” is detected by the DERM during the “Continuous Monitoring” tests and DTC 17 is set. 


DTC Will Set When: The voltage difference between “Passenger Side High” terminal "A7” and “Passenger 
Side Low” terminal “B7” is above or equal to a specified value for 500 milliseconds. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltage difference between “Passenger Side High” terminal “A7” and “Passenger 
Side Low” terminal “B7” is below a specified value for 500 milliseconds. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: This diagnostic trouble code will 


refer to circled number(s) on the diagnostic chart. only set when there is an improper connection to the 
1. This test determines whether the malfunction isin passenger inflator module, an improper connection to 
the passenger inflator module circuitry. the passenger inflator module jumper, or an open in 


2. This test determines whether the malfunction isin __ the passenger inflator module or pigtail. 
the passenger inflator module or the passenger 
inflator module jumper. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 9J-29 


DTC 17 
PASSENGER INITIATOR CIRCUIT OPEN 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


VES NO 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE 139200 DVM | ! GO TO THE “SIR DIAGNOSTIC 
WITH CORRECT TERMINAL ADAPTERFROM/ 35616-A. WHEN A CHECK FOR | | SYSTEM CHECK.” 

PROPER CONNECTION IS REQUESTED REFER TO “INTERMITTENTS AND a 
POOR CONNECTIONS” IN SECTION BA. WHEN A WIRE, CONNECTOR OR 
TERMINAL REPAIRS REQUESTED USE 38125-A TERMINAL REPAIR KIT AND 
REFER TO “WIRING REPAIR" IN THIS SECTION 


IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED NEAR THE 
BASE OF THE STEERING COLUMN. 

CHECK FOR PROPER CONNECTION TO PASSENGER INFLATOR MODULE JUMPER AT TERMINALS “A” AND 

IF OK THEN CONNECT J 38715 SIR DRIVER/PASSENGER LOAD TOOL AND APPROPRIATE ADAPTER AS NEEDED 
‘TO PASSENGER INFLATOR JUMPER HARNESS CONNECTOR ON SIR WIRING HARNESS. 

IGNITION SWITCH “ON.” 

IS OTC 17 CURRENT? (DTC 26 WILL BE CURRENT DUE TO DISCONNECTED DRIVER INFLATOR MODULE.) 


ves 
IGNITION SWITCH “OFF. 'e- IGNITION SWITCH “OFF.” 
DISCONNECT PASSENGER INFLATOR MODULE PIGTAIL L@_GOTOCHART A. 
‘CONNECTOR FROM PASSENGER INFLATOR MODULE JUMPER. i 
CHECK FOR PROPER CONNECTION TO PASSENGER INFLATOR 
MODULE AT TERMINALS “A” AND "8" 

IF OK THEN DISCONNECT PASSENGER INFLATOR JUMPER 
HARNESS CONNECTOR FROM SIR DRIVER/PASSENGER LOAD 
‘TOOL AND RECONNECT TO SIR WIRING HARNESS. 

CONNECT SIR DRIVER/PASSENGER LOAD TOOL TO INFLATOR 
MODULE SIDE OF PASSENGER INFLATOR MODULE JUMPER 
(NO ADAPTER NEEDED). 

IGNITION SWITCH “ON.” 

IS DTC 17 CURRENT? (DTC 26 WILL BE CURRENT DUE TO 
DISCONNECTED DRIVER INFLATOR MODULE.) 


YES 


IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 
REPLACE PASSENGER INFLATOR MODULE. REPAIR OPEN IN PASSENGER INFLATOR MODULE 
RECONNECT ALL SiR SYSTEM COMPONENTS, ENSURE JUMPER. 

‘ALL COMPONENTS ARE PROPERLY MOUNTED. RECONNECT ALL SiR SYSTEM COMPONENTS, ENSURE 
CLEAR SIR DIAGNOSTIC TROUBLE CODES. ‘ALL COMPONENTS ARE PROPERLY MOUNTED. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” ‘CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


11-30-93, 
Ps 18822 
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9J-30 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


AIRBAG 15A 261 
oN 9 — 11398 EL. aN 


11396 VEL. 


TOIGNITION, 
switch 


11398 VEL: 
1439C YEL. 
236 YELBLK 
1400 LT GRN: 
1401 PNK: 
1837 LT GRNWHT" 


[as |icuitio + 
IGNITION 1 
[aa | oniver 36 vin 
[as] DRIVER 
SOURCE SENSE 
[as | Pass. 36 vir 


[as | BASS,souRce 
SENSE 


DUAL 
POLE 
ARMING 
SENSOR 


tase 
PASS. INFLATOR 

MODULE JUMPER Ue: 
14038 wHT/aLK— A } 
14048 0x cenwuT-—{o | 


‘SHORTING BAR 


Pass. 
INFLATOR 
MODULE 

14034 WHT/BLK. 


14044 DK GRNWHT 


["a7_|PASS. SIDE HIGH 
PASS. SIDE LOW 


ws 


DRIVER, 
INFLATOR 
MODULE 


SIR COIL 
ASSEMBLY 


[A] 
‘gee 


RH FORWARD 
DISCRIMINATING 
‘SENSOR 


1404 
JOK GRNWHT 


307A WHT 
348A DK GRN 


[ao | paiversios 

Rig 

[se | DRIVER side 
Low 


3478 WHT 
LH FORWARD 
DISCRIMINATING 
‘SENSOR 


tiene wast 


3488 DK GRN 


1751F 
[puewar 


DTC 18 


___ DISCRIMINATING SENSOR INTERCONNECT OPEN 
Circuit Description: 

During the “Initiator Assembly Resistance Test” the DERM grounds the “Driver Side Low” terminal “B8” 
and measures the voltage at “Driver Side Low” and “Passenger Side Low.” The DERM then grounds “Passenger 
Side Low” terminal "B7” and again measures the voltage at “Driver Side Low” and “Passenger Side Low.” For a 
properly operating circuit the voltage measurements during each of these tests will be below a specified value. 
‘When the voltage measured at either “Driver Side Low” or “Passenger Side Low,” but not both, is above a 
specified value during either test DTC 18 is set. 


DTC Will Set When: The voltage measured at either “Driver Side Low” or “Passenger Side Low,” but not 
both, is above a specified value while the DERM attempts to ground either of these terminals. This test is run 
during the “Initiator Assembly Resistance Test” and the "10 Minute Loop Test” when: 1) No “higher priority 
faults” are detected during “Turn-ON,” 2) No “higher priority faults” are detected during “Continuous 
Monitoring” for one second, 3) No “Crank” signal present, 4) “Ignition 1” voltage is above a specified value. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltages measured at both “Driver Side Low” and “Passenger Side Low” are below 
specified value while the DERM grounds each of the terminals. 


DTC Chart Test Descrip' Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. This test checks for a high resistance between the 
passenger inflator module jumper and the RH 
forward discriminating sensor. 

2. This test checks for a high resistance in the 
discriminating sensor interconnect circuit. 

3. This test checks for a high resistance between the 
steering column harness connector and the LH 
forward discriminating sensor. 


Diagnostic Aids: An intermittent condition is 
likely to be caused by a poor connection to RH forward 
discriminating sensor terminal “B", LH forward 
discriminating sensor terminal “B” or poor wire to 
terminal connection in CKT 348B, CKT 349 or CKT 
1404C. When a sean tool “Clear Codes” command is 
issued and the malfunction is still present, the DTC 
will not reappear for ten minutes or until the next 
ignition cycle 
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DTC 18 


DISCRIMINATING SENSOR INTERCONNECT OPEN 


WAS “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES 
os 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 
DVM WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A. 
CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO. 
“INTERMITTENTS AND POOR CONNECTIONS” IN SECTION BA~8. WHEN A. 
WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE J 38125-A 
TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. 


160 TO THE “SIR DIAGNOSTIC 
{ SYSTEM CHECK” 


© IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR. 
CONNECTORS LOCATED NEAR THE BASE OF THE STEERING COLUMN. 
DISCONNECT RH FORWARD DISCRIMINATING SENSOR. 
MEASURE THE RESISTANCE FROM RH FORWARD DISCRIMINATING 
‘SENSOR HARNESS CONNECTOR TERMINAL “B” TO PASSENGER INFLATOR 
JUMPER HARNESS CONNECTOR ON SIR WIRING HARNESS TERMINAL “8.” 
IS RESISTANCE 5.00 OR LESS? 


No 


DISCONNECT LH FORWARD DISCRIMINATING SENSOR, 
(MEASURE RESISTANCE FROM LH FORWARD DISCRIMINATING 
SENSOR HARNESS CONNECTOR TERMINAL “8” TO RH FORWARD 
DISCRIMINATING SENSOR HARNESS CONNECTOR TERMINAL “8.” 
IS RESISTANCE 5.00 ORLESS? 


Yes 


= 


REPAIR HIGH RESISTANCE 
IN CKT 1404¢. 


NO 


@ MEASURE RESISTANCE FROM LH FORWARD DISCRIMINATING. 
SENSOR HARNESS CONNECTOR TERMINAL “B” TO STEERING 
COLUMN HARNESS CONNECTOR TERMINAL “8.” 

IS RESISTANCE 5.00 ORLESS? 


1GOTO CHART A. 


REPAIR HIGH RESISTANCE 
IN CKT 349. 


REPAIR HIGH RESISTANCE 
IN CKT 3481 


RECONNECT ALL SIR SYSTEM 


‘ARE PROPERLY MOUNTED. 


COMPONENTS. ENSURE ALL COMPONENTS 


CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


11-29-93 
MS 10467 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


9J-32_ SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


TOIGNITION AM EAGISA, ‘$261 


‘SWITCH ~<——® \.#@— 11394 YEL- aa 


11398 YEL- 


11396 YEL: 


1139€ VEL: 


236 YEL/BLK 


1400 LT GRN 


1401 PNK: 


TMATOR PASS. INFLATOR 
MODULE MODULE JUMPER 


1837 LT GRNAWHT 


1403 
WHT/BLK 


14038 WHT/BLK. 


14038 WHT/BLK 


£ 14048 DK GRN/WHT- 


SIR COIL 
ASSEMBLY 


14044 DK GRNWHT 


1408 
DK GRNWHT 


asicons 


387A WHT 


3478 WHT 
LH FORWARD. 


DISCRIMINATING A nomtous nant 


‘SENSOR 


RH FORWARD 
DISCRIMINATING 
SENSOR 


348A DK GRN 


17518 BLKWHT 


1751C BLKWHT 
17516 BLEAWHT 


= 


IGNITION 1 

| aa | DRIVER 36 VLR 
DRIVER 
SOURCE SENSE 

[aa | Pass. 36 viR 


[as _| BASS, SouRCE 
SENSE 


[a7 PASS. SIDE HIGH 
PASS. SIDELOW 


as | DRIVER ioe 

HIGH 

[ee JDRIVER SIDE 
tow 


iz] @a7 
17518 BLKWHT 


11-30-93 
ms 10470 


DTC 19 


(Page 1 of 3) 
PASSENGER INITIATOR CIRCUIT VOLTAGE HIGH 
Circuit Description: 

During normal, non-deployment operation of the SIR system, a small amount of current flows through both 
the driver and passenger deployment loops. The diagnostic resistors within the dual pole arming sensor and the 
discriminating sensors along with the resistance of the inflator modules cause voltage drops within the 
deployment loops. The DERM monitors the voltage at “Passenger Side Low” terminal "B7” to detect shorts or 
opens within the passenger deployment loop. When the measured voltage is above a specified percentage of 
“Passenger 36 VLR” for 500 milliseconds DTC 19 is set. 

DTC Will Set When: ‘The voltage measured at "Passenger Side Low” terminal “B7” is above a specified 
percentage of “Passenger 36 VLR” for 500 milliseconds and DTC 35 is not set. This test is run every 100 


‘milliseconds during the “Continuous Monitoring” tests. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 
DTC Will Clear When: The voltage measured at “Passenger Side Low” terminal “B7” is within a specified 


percentage of “Passenger 36 VLR” for 500 milliseconds. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. DTC 19 and 24 together means that there is an 
open between the passenger inflator jumper 
harness connector and the discriminating sensor 
interconnect. 

2. This test checks for decreased resistance in the 
driver side diagnostic resistors of the dual pole 
arming sensor. 

3. This test checks for decreased resistance in the 
passenger side diagnostic resistors of the dual pole 
arming sensor. 

4. This test checks for a short from “Driver 36 VLR” 
to “Driver Side High.” 


8. This test checks for an open between the passenger 
inflator jumper harness connector and the RH 
forward discriminating sensor. 


Diagnostic Aids: An open between the passenger 
inflator module and the RH forward discriminating 
sensor causes the voltage to increase at "Passenger 
Side Low” due to the loss of a ground path. This also 
causes the voltage to decrease at “Driver Side Low” 
due to decreased current flow through the 
discriminating sensor network. Refer to DTC 19 (Page 
2of 3). 
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DTC 19 


a (Page 1 of 3) 
MAS THE SIR DUA GNOSTS PASSENGER INITIATOR CIRCUIT VOLTAGE HIGH 


SYSTEM CHECK” PERFORMED? 


YES NO 


F 7 = 4 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE |.GO TO THE “SIR DIAGNOSTIC SYSTEM CHECK. 
4139200 DVM WITH CORRECT TERMINAL ADAPTER FROM = [ 

335616-A. WHEN A CHECK FOR PROPER CONNECTION IS, 
REQUESTED REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 8A-8. WHEN A WIRE, CONNECTOR. 
‘OR TERMINAL REPAIR IS REQUESTED USE J 38125-A TERMINAL 
REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. 


1S DTC24 ALSO CURRENT? 


NO 
= 
© IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 

‘© DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, DISCONNECT DRIVER AND PASSENGER INFLATOR 
‘YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF THE MODULES, YELLOW SIR CONNECTORS LOCATED 
‘STEERING COLUMN. NEAR THE BASE OF THE STEERING COLUMN. 
DISCONNECT DERM AND DUAL POLE ARMING SENSOR. MEASURE RESISTANCE FROM STEERING 
INSPECT DUAL POLE ARMING SENSOR HARNESS CONNECTOR ‘COLUMN HARNESS CONNECTOR TERMINAL “B” 
FOR BACKED QUT AND/OR SHORTED TERMINALS. TO PASSENGER INFLATOR JUMPER HARNESS. 

IF OK THEN CONNECT J 39879 ARMING SENSOR TESTER TO CONNECTOR ON SIR WIRING HARNESS 
DUAL POLE ARMING SENSOR ONLY. TERMINAL “B”. 

MEASURE RESISTANCE ON J 39879 FROM TERMINAL "G" TO IS RESISTANCE 5.0 OR LESS? 
TERMINAL “F” 

ISRESISTANCE 12.59 OR LESS? 


No rx a4 

= REPAIR OPEN IN LGOTOCHARTA, | 

© MEASURE RESISTANCE ON J 39879 REPLACE DUAL | | CKT 1404C. Z 
FROM TERMINAL “ATO TERMINAL “2”. POLE ARMING 
1S RESISTANCE 12.5 k9 ORLESS? SENSOR. 


NO 

Lao] 

© DISCONNECT J 39879 FROM DUAL POLE REPLACE DUAL 
‘ARMING SENSOR AND CONNECT TO POLE ARMING 
DUAL POLE ARMING SENSOR HARNESS SENSOR 
CONNECTOR. 
MEASURE RESISTANCE ON J 39879 
FROM TERMINAL “F” TO TERMINAL “E”. 
DOES 5 39200 DISPLAY “OL” (INFINITE)? 


| CONTINUE WITH DIAGNOSIS REPAIR SHORT FROM 
LON NEXT PAGE KT 347 TO.CKT236. 


© RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
‘ALL COMPONENTS ARE PROPERLY MOUNTED. 

‘© CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

© REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


11-29-93 
Ms 13283 
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9J-34 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


TOIGNITION, AIRBAG 154 $261 


Ns 


11398 YEL 


rN 


11398 YEL- 


ag |cnirion s 


11396 VEL: 


1139¢ VEL- 


236 YELIBLK: 


| Aa ORIVER36VLR 


DRIVER 
taooutcan-[ as | 260Rce sense 


1401 PNK: 


[ras | Pass. 36 vir 


PASS. 
INFLATOR 
‘MODULE 


PASS. INFLATOR 
MODULE JUMPER 


1837 LTGRNAWHT-T 6 | BASS, SOURCE 


1403 
WHT/BLK 


14038 WHT/BLK. PASS. SIDE HIGH 


038 WTA 
no 
1 E saontine ean 
— 


INFLATOR 
MODULE 


SIRCOIL 
ASSEMBLY, 


14048 DK GRNAWHT. 


14048 ok GRNwuT | 7 | PASS. SIDE LOW 


1404 
IDK GRNWHT 


3478 WHT 
LH FORWARD 
DISCRIMINATING 


347A WHT 
348A DK GRN. 
1751B BLK/WHT- 


[ao] QRIVER sioE 

HIGH 

[as _] DRIVER siDE 
Low 


$154 


RH FO! 


SENSOR 
Ey 
ef 


= 


DISCRIMINATING 
‘SENSOR 


4751€ BLKAWHT 
1751E BLKWHT 72, 


RWARD 
17516 $2) a7: 


DTC 
(Page 2 


19 
of 3) 


PASSENGER INITIATOR CIRCUIT VOLTAGE HIGH 


Circuit Description: 


During normal, non-deployment operation of the SIR system, a small amount of current flows through both 
the driver and passenger deployment loops. The diagnostic resistors within the dual pole arming sensor and the 
discriminating sensors along with the resistance of the inflator modules cause voltage drops within the 
deployment loops. The DERM monitors the voltage at "Passenger Side Low” terminal "B?” to detect shorts or 


opens within the Fee Serle loop. When the 
EAP TRA 26 VLR for 900 milliseconds DTC 19s et, 
DTC Will Set When: The volta 
percentage of "Passenger 36 VLR” for 500 milliseconds 
milliseconds during the “Continuous Monitoring” tests. 
Action aaken: 
DTC Will Clear 
percentage of “Passenger 36 VLR” for 500 milliseconds. 
DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 
6. This test checks for a short from the high side of 
the driver deployment loop to “Passenger 36 VLR.” 
‘This test checks for a short from the high side of 
the driver deployment loop to “Driver Source 
Sense.” 
This test checks for a short from the high side of 
the driver deployment loop to “Passenger Source 
Sense.” 
‘This test checks for a short from the high side of 
the passenger deployment loop to “Driver 36 
VLR.” 
This test checks for a short from the high side of 
the passenger deployment loop to “Passenger 36 
VLR.” 
‘This test checks for a short from the high side of 
the pagsenger deployment loop to "Driver Source 
nse.” 


ke 


10. 


ll. 


measured voltage is above a specified percentage of 


measured at “Passenger Side Low” terminal “B7” is above a specified 


and DTC 35 is not set. This test is run every 100 


IERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 
When: The voltage measured at “Passenger Side Low” terminal “B7” is within a specified 


12. This test checks for a short from the high side of 
the passenger deployment loop to “Passenger 
Source Sense.” 

13. This test checks for a short from the low side of the 
deployment loops to “Driver 36 VLR.” 


Diagnostic Aids: An intermittent condition is 
likely to be caused by backed out/shorted terminals on 
the dual pole arming sensor harness connector, a 
malfunctioning dual pole arming sensor, poor 
connection at any of the discriminating sensor 
terminals, a malfunctioning discriminating sensor, a 
short from CKT 236 or 1401 to CKT 347, CKT 348, 
CKT 1403 or CKT 1404, a short from CKT 1400 or 
CKT 1837 to CKT 347, CKT 348, CKT 1403 or CKT 
1404, or an open or high resistance in CKT 1404C or 
CKT'1751. 
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DTC 19 


(Page 2 of 3) 
PASSENGER INITIATOR CIRCUIT VOLTAGE HIGH 


WERE YOU SENT HERE FROM DTC 19 (PAGE 1 OF 3)? 


—————————— 


YES NO 


‘© MEASURE RESISTANCE ON 1 39879 Fcotoorcis 
FROM TERMINAL “F" TO TERMINAL “C”. (PAGE 1 OF 3). 
DOES 139200 DISPLAY “OL” (INFINITE)? 


YES NO 


‘© MEASURE RESISTANCE ON J 39879 REPAIR SHORT FROM 
FROM TERMINAL “F” TO TERMINAL "G*. €KT 347 TOCKT 1401. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


© MEASURE RESISTANCE ON J 39879 REPAIR SHORT FROM, 
FROM TERMINAL “F” TO TERMINAL “A”. CKT 347 TO CKT 1400. 
DOES 139200 DISPLAY “OL” (INFINITE)? 


YES NO 


© MEASURE RESISTANCE ON J 39879 REPAIR SHORT FROM, 
FROM TERMINAL “B” TO TERMINAL “E~. CKT 347 TO CKT 1837. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES NO 


© MEASURE RESISTANCE ON J 39879 REPAIR SHORT FROM, 
FROM TERMINAL “B” TO TERMINAL “C”. CKT 1403 TO CKT 236, 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


(@ MEASURE RESISTANCE ON J 39879 REPAIR SHORT FROM CKT 
FROM TERMINAL “B” TO TERMINAL “G”. 1403 TO CKT 1401. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES NO 
a _ 
© MEASURE RESISTANCE ON J 39879 REPAIR SHORT FROM CKT 
FROM TERMINAL “B” TO TERMINAL “A”. 1403 TO CKT 1400. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES 

ey 

‘@ MEASURE RESISTANCE FROM STEERING REPAIR SHORT FROM CKT 
‘COLUMN HARNESS CONNECTOR 1403 TO CKT 1837. 
TERMINAL “B” TO J 39879 TERMINAL “E*. 
DOES 1 39200 DISPLAY “OL” (INFINITE)? 


NO 
esa i 


[CONTINUE WITH DU REPAIR SHORT FROM CKT 34 
use sare OR CKT 1404 TOCKT 236. 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY 
MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 


11-29-93, REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


MS 13284 
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AIRBAG 154 
TO IGNITION, 
‘SwITcH <——*\# 


$261 


139A VELA 


11398 YEL. 


11398 YEL- 


1139 YEL- 


236 VELBLK, 


1400 LT GRN 


| a9 IGNITION 1 


[A10 | IGNITION 1 

ee DRIVER 36 VLR 

[as | DBIvER 
‘SOURCE SENSE 


1401 PNK] _A3_| PASS. 36 VLR 
137 LT GRNWHT-T_AG_| BASS; 
valse 
MODULE ‘MODULE JUMPER WHTALK 
14038 WHT/BLK 103A WHT/BLK. PASS. SIDE HIGH 
14048 DK GRN/WHT 1404A DK GRN/WHT PASS. SIDE LOW 
a BAR Sy 
wary JDK GRN/WHT 
DRIVER SIDE 
EkK cor kt) sera war Ta |B 
onEsgaNARR owe one Le tow 
“SENSOR 3488 DK GRN ‘SHORTING BARS | $154 ~1751B BLK/WHT 
a astk oT 
TT oRHFORWARD 17516 BLKWHT =, 
IR M' 1751G 
eno ee 
(Page 3 of 3) 


PASSENGER INITIATOR CIRCUIT VOLTAGE HIGH 
Circuit Description: 

During normal, non-deployment operation of the SIR system, a small amount of current flows through both 
the driver and passenger deployment loops. The diagnostic resistors within the dual pole arming sensor and the 
discriminating sensors along with the resistance of the inflator modules cause voltage drops within the 
deployment loops. The DERM monitors the voltage at “Passenger Side Low” terminal “B7” to detect shorts or 
opens within the passenger deployment loop. When the measured voltage is above a specified percentage of 
“Passenger 36 VLR” for 500 milliseconds DTC 19 is set. 

DTC Will Set When: The voltage measured at “Passenger Side Low” terminal “B7” is above a specified 
percentage of "Passenger 36 VLR” for 500 milliseconds and DTC 36 is not set. This test is run every 100 
milliseconds during the "Continuous Monitoring” tests. 

Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 

DTC Will Clear When: The voltage measured at “Passenger Side Low” terminal “B7” is within a specified 
percentage of “Passenger 36 VLR” for 500 milliseconds. 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 

14. This test checks for a short from the low side of the 
deployment loops to “Passenger 36 VLR.” 

This test checks for a short from the low side of the 
deployment loops to “Driver Source Sense.” 

This test checks for a short from the low side of the 
deployment loops to “Passenger Source Sense.” 
This test checks whether the malfunction is due to 
increased resistance in the RH forward 
discriminating sensor. 


18. This test checks for high resistance in the ground 
circuitry to the RH forward discriminating sensor. 

19. This test checks whether the malfunction is due to 
increased resistance in the LH forward 
discriminating sensor. 

20. This test checks for high resistance in the ground 
cireuitry to the LH forward discriminating sensor. 


15. 
16. 


17. Diagnostic Aids: Refer to DTC 19 (Page 1 of 3). 
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DTC 19 


(Page 3 of 3) 
bere bey corp PASSENGER INITIATOR CIRCUIT VOLTAGE HIGH 


OTC 19 (PAGE 2 OF 3)? 


ee — 


YES NO 
a 
‘© MEASURE RESISTANCE FROM STEERING COLUMN HARNESS 
CONNECTOR TERMINAL “B” TO 1 39879 TERMINAL “C*. 
DOES 139200 DISPLAY “OL” (INFINITE)? 


—_———— er 


Yes NO 

—— — 

‘© MEASURE RESISTANCE FROM STEERING COLUMN HARNESS REPAIR SHORT FROM CKT 348, 
CONNECTOR TERMINAL “B” TO 1 39879 TERMINAL "G”. OR CKT 1404 TO CKT 1401. 
DOES J 39200 DISPLAY “OL™ (INFINITE)? 


YES NO. 

= 

‘@ MEASURE RESISTANCE FROM STEERING COLUMN HARNESS [REPAIR SHORT FROM CKT 348, 
‘CONNECTOR TERMINAL “B" TO j 39879 TERMINAL “A”. OR CKT 1404 TO CKT 1400. 

DOES J 39200 DISPLAY “OL” (INFINITE)? 


errr 


Yes NO. 

— a 

ISCONNECT RH FORWARD DISCRIMINATING SENSOR. REPAIR SHORT FROM CKT 348, 

‘© CHECK FOR PROPER CONNECTION TO RH FORWARD OR CKT 1404 TO CKT 1837. 
DISCRIMINATING SENSOR AT TERMINAL “B” AND TERMINAL “C”. 

© IF OK THEN MEASURE RESISTANCE ON RH FORWARD 
DISCRIMINATING SENSOR FROM TERMINAL “B” TO TERMINAL “C”. 
IS RESISTANCE 8.54 k OR LESS? 


ener. 


‘© MEASURE RESISTANCE FROM RH FORWARD DISCRIMINATING REPLACE RH FORWARD. 
‘SENSOR HARNESS CONNECTOR TERMINAL "C” TO DERM. DISCRIMINATING SENSOR. 
HARNESS CONNECTOR TERMINAL “At” (GROUND). 
IS RESISTANCE 5.0 0 ORLESS? 


i 


YES 


DISCONNECT LH FORWARD DISCRIMINATING SENSOR. REPAIR HIGH RESISTANCE 
© CHECK FOR PROPER CONNECTION TO LH FORWARD INCKT 1751, 
DISCRIMINATING SENSOR AT TERMINAL "B” AND TERMINAL “C”. 
© IF OK THEN MEASURE RESISTANCE ON LH FORWARD 
DISCRIMINATING SENSOR FROM TERMINAL “B” TO TERMINAL “C”. 
IS RESISTANCE 8.54kO ORLESS? 


YES NO 
Us 


Go)[* MEASURE RESISTANCE FROM LH FORWARD DISCRIMINATING REPLACE LH FORWARD 
SENSOR HARNESS CONNECTOR TERMINAL “C” TO DERM. DISCRIMINATING SENSOR. 


HARNESS CONNECTOR TERMINAL “A1” (GROUND). 
IS RESISTANCE 5.00 ORLESS? 


= 4 
[60 TOCHARTA. | 


REPAIR HIGH RESISTANCE IN CKT 1751G. 


‘© RECONNECT ALL SiR SYSTEM 
‘COMPONENTS, ENSURE ALL COMPONENTS 
‘ARE PROPERLY MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
(© REPEAT "SIR DIAGNOSTIC SYSTEM CHECK.” 


12:10.93 
PS 18827 
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\ 9 — 11398 VEL a 
11398 YEL- 


TOIGNITION 
SWITCH 


11398 YEL. 
1939 YEL- 
236 YELBLK: 
1400 LT GRN- 
1401 PNK: 
1837 LT GRNWHT- 


DRIVER 
SOURCE SENSE 


[a6 | BASS.SOURCE 
SENSE 


1403¢ 


PASS. INFLATOR WHT BLK 


MODULE JUMPER 
{a} 14038 wHT/BLK 
14048 DK GRNWHT 


t= sronrmeean G 


wu 


Pass. 

INFLATOR 
MODULE 
14038 WHT/BLK. 


14044 DK GRNAWHT 


PASS. SIDE HIGH 
PASS. SIDE LOW 


DRIVER, 
INFLATOR 
MODULE 


taoac 
DK GRNWHT 


SIRCOIL, 
ASSEMBLY, 


3478 WHT 
348A DK GRN 


17518 BLKWHT 


1751C BLKWHT 
RH FORWARD. 1751€ BLKWHT 
DISCRIMINATING iz) a37 


SENSO. 17518 BLK/WHT 


=e 


[ao ]PRIVERSIOE 

HIGH 

[es [DRIVER SIDE 
Low 


3478 WHT 
LH FORWARD. 
DISCRIMINATING 


SENSOR Licenng aint 


348B DK GRN 


11-30-93 
ms 10470 


DTC 21 
DRIVER INITIATOR CIRCUIT RESISTANCE HIGH 
Circuit Description: 


During the “Initiator Assembly Resistance Test” the DERM grounds the "Passenger Side Low” terminal "B7” 
and turns “ON” the driver current source at the “Driver Side High” terminal "B9”, This causes a known amount 
of current to flow through the driver initiator circuit. By monitoring the difference between the voltage at the 
"Driver Side High” terminal "B9” and the “Driver Side Low” terminal “B8” the DERM calculates the combined 
resistance of the driver inflator module, SIR coil assembly, harness wiring CKTs 347A and 348A and connector 
terminal contact. 

DTC Will Set When: The combined resistance of the driver inflator module, SIR coil assembly, harness wiring 
CKT 347A and connector terminal contact is above a specified value. This test is run during the “Initiator 
Assembly Resistance Test” when: 1) No "higher priority faults” are detected during “Turn-ON,” 2) No “higher 
priority faults” are detected during “Continuous Monitoring” for one second, 3) No “Crank” signal 
present, 4) “Ignition 1” voltage is above a specified value. 

Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 

DTC Will Clear When: The ignition switch is turned “OFF.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. This test determines whether the malfunction is in 

the driver inflator module circuitry or in the 

DERM wiring harness circuitry. 

This test determines whether the malfunction is 

an open in CKT 347A. 

3. This test determines whether the malfunction is in 
the driver inflator module or the SIR coil 
assembly 


Diagnostic Aids: An intermittent condition is 
likely to be caused by @ poor connection at: the yellow 
2-way connector at the base of the steering column, 
DERM terminals “B8 or "B9”, the connection at the 
top of steering column to the driver inflator module, a 
malfunctioning SIR coil assembly or a malfunctioning 
driver inflator module. The test for this diagnostic 
trouble code is only run while the "AIR BAG” warning 
lamp is performing the bulb check. When a scan tool 
"Clear Codes” command is issued and the malfunction 
is still present, the DTC will not appear until the next 
ignition cycle 
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DTC 21 


DRIVER INITIATOR CIRCUIT 
RESISTANCE HIGH 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


Yes 


= 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 DVM 
WITH CORRECT TERMINAL ADAPTER FROM 35616-A. WHEN A CHECK FOR | DIAGNOSTIC SYSTEM 
PROPER CONNECTION IS REQUESTED REFER TO "INTERMITTENT AND POOR CHECK”. 
CONNECTIONS” IN SECTION BA-4. WHEN A WIRE, CONNECTOR OR TERMINAL t 
REPAIR IS REQUESTED USE J 38125-A TERMINAL REPAIR KIT AND REFER TO 
“WIRING REPAIR” IN THIS SECTION. 

— 
© IGNITION SwITCH “OFF.” 

DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED 
NEAR THE BASE OF THE STEERING COLUMN, 

CHECK FOR PROPER CONNECTION TO STEERING COLUMN CONNECTOR AT TERMINALS “A” AND "B™. 
IF OK THEN CONNECT J 38715 SIR DRIVER/PASSENGER LOAD TOOL TO STEERING COLUMN HARNESS. 
CONNECTOR AND PASSENGER INFLATOR JUMPER HARNESS CONNECTOR ON SIR WIRING HARNESS. 
IGNITION SWITCH “ON.” 

'SDTC21 CURRENT? 


{GOTO THE “SiR 


Yes NO 
i ies 


IGNITION SWITCH “OFF.” 
DISCONNECT SiR DRIVER/PASSENGER LOAD TOOL. 
DISCONNECT DERM. 

CHECK FOR PROPER CONNECTION TO DERM AT 
TERMINAL “39”, 

IF OK THEN MEASURE RESISTANCE FROM DERM 
HARNESS CONNECTOR TERMINAL “B9” TO 
STEERING COLUMN HARNESS CONNECTOR 
TERMINAL “A”. 

IS RESISTANCE 2.00 OR LESS? 


IGNITION SWITCH “OFF.” 
DISCONNECT SIR DRIVER/PASSENGER LOAD TOOL 
FROM STEERING COLUMN HARNESS CONNECTOR. 


REMOVE DRIVER INFLATOR MODULE FROM 
STEERING WHEEL, REFER TO SECTION 3F. 

CONNECT SIR DRIVER/PASSENGER LOAD TOOL AND 
‘APPROPRIATE ADAPTER TO INFLATOR MODULE 
‘CONNECTOR ON STEERING COLUMN. 

RECONNECT STEERING COLUMN CONNECTOR TO. 
STEERING COLUMN HARNESS CONNECTOR. 


IGNITION SWITCH “ON.” 
IS DTC 21 CURRENT? 


| GOTOCHARTA, REPAIR OPEN IN 


CKT347A. 


IGNITION SWITCH “OFF.” 

© REPLACE SIR COIL 
ASSEMBLY, REFER TO 
SECTION 3F58. 


IGNITION SWITCH “OFF.” 
REPLACE DRIVER 
INFLATOR MODULE, 
REFER TO SECTION 3F. 


RECONNECT ALL SIR SYSTEM COMPONENTS, 

ENSURE ALL COMPONENTS ARE PROPERLY MOUNTED. 
CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK”. 


11-29-93 
NS 15416 
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Np — 11398 VEL A 
11398 YEL- 


TOIGNITION 
swiTcH 


11398 YEL 
1138 YEL- 
236 YELIBLK. 
1400 LT GRN: 
1401 PNK 
1837 LT GRNWWHT 


[as |cnmtion 1 

[aro |cniTion 1 

| aa JORIVER36 VLR 

Tas | DRIVER 
SOURCE SENSE 

[ras] Pass. 36vur 


[a6 | BASS,souRCE 
SENSE 


1403¢ 


PASS.INFLATOR = wut/BLK 


‘MODULE JUMPER 
14038 WHT/BLK 
14048 DK GRNAWHT: 


c 
 swomtmcean 


DRIVER 


PASS. 
INFLATOR 
MODULE 

14038 WHT/BLK. 


14044 DK GRNWHT 


[ar] Pass. sine nich 
[a7 | Pass. sioe Low 


us 


140ac. 
DK GRNWHT 


INFLATOR SIR COIL, 
ASSEMBLY, 


angioma 


? 
C 
‘buorrncaans! 


387A WHT: 
348A DK GRN. 


17518 BLKWHT 


4751 BLKAWHT 
17S1E BLKWHT | 

{zi} @a7 

17514 BLKWHT 
=s 


[ao | DRIVER SIDE 

HIGH 

[es J ORIVER SIDE 
Low 


347k 
LH FORWARD 
DISCRIMINATING 
SENSOR 


RH FORWARD 
DISCRIMINATING 


DTC 22 
DRIVER INITIATOR CIRCUIT RESISTANCE LOW 
Circui Descripti 


ne 
During the “Initiator Assembly Resistance Test” the DERM grounds the “Passenger Side Low” terminal "B7” 
and turns “ON” the driver current source at the “Driver Side High” terminal “B9”. This causes a known amount 
of current to flow through the driver initiator circuit. By monitoring the difference between the voltage at the 
“Driver Side High” terminal “B9” and the “Driver Side Low” terminal "B8” the DERM calculates the combined 
resistance of the driver inflator module, SIR coil assembly, harness wiring CKTs 347A and 348A and connector 
terminal contact. 


DTC Will Set When: The combined resistance of the driver inflator module, SIR coil assembly, harness wiring 
CKTs 347 and 348 and connector terminal contact is below a specified value, This testis run during the “Initiator 
Assembly Resistance Test” when: 1) No “higher priority faults” are detected during "Turn-ON,” 2) No “higher 
priority faults” are detected during “Continuous Monitoring” for one second, 3) No “Crank” signal 
present, 4) “Ignition 1” voltage is above a specified value. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 
DTC Will Clear When: The ignition switch is turned “OFF.” 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 

1. DTC 16 and 22 will set simultaneously when the 
“Driver Side High” circuit is shorted to the 
“Passenger Side High” circuit due to parallel 
current paths. 

This test determines whether the malfunction is in 
the driver inflator module circuitry or in the 
DERM wiring harness circuitry. 

This test checks for a short from the “Driver Side 
High” circuit to the “Driver Side Low” circuit and 
the “Passenger Side Low” circuit. 

This test determines whether the malfunction is in 
the driver inflator module or the SIR coil 
assembly. 


Diagnostic Aids: An intermittent condition is 
likely to be caused by a short between CKT 347 and 
CKT 348, CKT 1403 or CKT 1404, a malfunctioning 
SIR coil assembly or a malfunctioning driver inflator 
module. The test for this diagnostic trouble code is 
only run while the "AIR BAG” warning lamp is 
erforming the bulb check. When a scan tool “Clear 

‘odes” command is issued and the malfunction is still 
present, the DTC will not reappear until the next 
ignition cycle. 
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DTC 22 


DRIVER INITIATOR CIRCUIT 
WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? RESISTANCE LOW 


Yes 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE} 39200 {GOTO THE "SIR DIAGNOSTIC SYSTEM CHECK.” ! 
DVM WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A 7 =) ie 
‘CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO 
“INTERMITTENT AND POOR CONNECTIONS” IN SECTION 8A-4. WHEN A 
WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE J 38125-A 
‘TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS 
SECTION. 


IS DTC 16 ALSO CURRENT? 


NO 


© IGNITION SWITCH “OFF.” IGNITION SWITCH "OFF." 
© DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, DISCONNECT DRIVER AND PASSENGER 
‘YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF INFLATOR MODULES, YELLOW SIR 
‘THE STEERING COLUMN. CONNECTORS LOCATED NEAR THE BASE OF 
CONNECT J 38715 SIR DRIVER/PASSENGER LOAD TOOL AND ‘THE STEERING COLUMN. 
APPROPRIATE ADAPTER AS NEEDED TO STEERING COLUMN REPAIR SHORT FROM CKT 347 TO CKT 1403. 
HARNESS CONNECTOR AND PASSENGER INFLATOR JUMPER 
HARNESS CONNECTOR ON SIR WIRING HARNESS. 
IGNITION SWITCH “ON.” 
1S DTC 22 CURRENT? 


NO. 


IGNITION SWITCH “OFF.” (© IGNITION SWITCH” OFF.” 
DISCONNECT SIR DRIVER/PASSENGER LOAD TOOL. ‘© DISCONNECT SIR DRIVER/PASSENGER LOAD 
DISCONNECT DERM. TOOL FROM STEERING COLUMN HARNESS 
MEASURE RESISTANCE ON DERM HARNESS CONNECTOR CONNECTOR. 

FROM TERMINAL “88” TO TERMINAL “89”. REMOVE DRIVER INFLATOR MODULE FROM 
DOES J 39200 DISPLAY “OL” (INFINITE)? STEERING WHEEL, REFER TO SECTION 3F. 
CONNECT SIR DRIVER/PASSENGER LOAD TOOL 
AND APPROPRIATE ADAPTER TO INFLATOR 
MODULE CONNECTOR ON STEERING COLUMN. 
RECONNECT STEERING COLUMN CONNECTOR 
REPAIR SHORT TO STEERING COLUMN HARNESS CONNECTOR. 
FROM CKT 347 IGNITION SWITCH"ON.” 

TO CKT 348 OR 1S DTC 22 CURRENT? 


xT 1408. 


YES 

= 

© IGNITION swiTcH | | IGNITION SWITCH 
“OFF.” “OFF.” 

¢ REPLACE SIRCOIL, | | @ REPLACE DRIVER 
REFER TO INFLATOR 
SECTION 3F5B. MODULE, REFER TO 

SECTION 3F. 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY 
MOUNTED. 

© CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


11-29-93 
NS 11322 
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TOIGNITION 

‘SWITCH “© \ 2 — 11398 VEL. a 11398 YEL- IGNITION 1 
11396 YEL- 1139C ELT A109 J IGNITION 1 

236 veveuKT aa | DRIVER 36 VLR 
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taoo ut GaN] AS | S6URcE SENSE 
1401 PNK-]_A3_] PASS.36.VLR 


ARMING 


‘SENSOR 1837 LTGRNWHT-T a6 | BASS. SOURCE 


INLATOR PASS. INFLATOR 
MODULE MODULE JUMPER 


14038 WHTIBLK 103A WHT/BLK I a7_] PASS. SIDE HIGH 
14048 DK GRNWHT 14088 DK GRNWHT 67 | PASS. SIDELOW 


= svoxtac BAR 
ER 


sa0ac. 
DK GRNWHT 


‘347A WHT {so | BRIER SIDE 
348n 0x Grn] a9 [DRIVER SIDE 


3a7t 
LH FORWARD 
DISCRIMINATING 
1751€ BLKWHT 
RH FORWARD 17516 BLKWHT = | 
DISCRIMINATING izi 
ee 17518 BLKWHT 
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DTC 23 
DRIVER INITIATOR CIRCUIT VOLTAGE HIGH 
Circuit Description: 


During normal, non-deployment operation of the SIR system, a small amount of current flows through both 
the driver and passenger deployment loops. The diagnostic resistors within the dual pole arming sensor and the 
discriminating sensors along with the resistance of the inflator modules cause voltage drops within the 
deployment loops. The DERM monitors the voltage at “Driver Side Low” terminal "B8” to detect shorts or opens 
within the driver deployment loop. When the measured voltage is above a specified percentage of "Driver 36 
VLR” for 500 milliseconds DTC 23 is set. 


DTC Will Set When: The voltage measured at “Driver Side Low” terminal "B8” is above a specified 
percentage of “Driver 36 VLR” for 500 milliseconds and DTC 35 is not set. This test is run during the 
“Continuous Monitoring” tests. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltage measured at “Driver Side Low” terminal “B8” is within a specified 
percentage of “Driver 36 VLR” for 500 milliseconds. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: An open between the driver 
refer to circled number(s) on the diagnostic chart. inflator module harness connector and the 
1. DTC 23 and 24 together means that there is an _ discriminating sensor interconnect causes the voltage 
open between the steering column harness to increase at “Driver Side Low” due to the loss of a 
connector and the LH forward discriminating ground path. This also causes the voltage to decrease 


sensor. at “Passenger Side Low” due to decreased current flow 

2. This test determines whether the malfunction is through the discriminating sensor network. Refer to 

an open in CKT 348B. DTC 19 (Page 1 of 3) to diagnose history DTC 23 
without history DTC 24. 
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DTC 23 


DRIVER INITIATOR CIRCUIT 
VOLTAGE HIGH 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


yes 
a 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 | | GO TO THE “SIR DIAGNOSTIC SYSTEM CHECK.” 
(DVM WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A | “~~~ i 
CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS” IN SECTION 8A-4. 
WHEN A WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED 
USE J 38125-A TERMINAL REPAIR KIT AND REFER TO "WIRING 
REPAIR” IN THIS SECTION. 


1S DTC 24 ALSO CURRENT? 


© IGNITION SWITCH “OFF.” 1 GOTO AND FOLLOW DTC 19 (PAGE 1 OF 4). 
‘© DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, | MALFUNCTIONS WHICH SET OTC 19 AND 
YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF THE |_| DTC 23 SIMULTANEOUSLY ARE DIAGNOSED 
STEERING COLUMN. LIN DTC 19 CHARTS. 
MEASURE RESISTANCE FROM STEERING COLUMN HARNESS S = 
‘CONNECTOR TERMINAL “B” TO PASSENGER INFLATOR JUMPER 
HARNESS CONNECTOR ON SIR WIRING HARNESS TERMINAL “B”. 
IS RESISTANCE 5.0 2 OR LESS? 


cot. 4 
'GOTOCHARTA. ! REPAIR OPEN IN CKT 3488. 
RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
‘ALL COMPONENTS ARE PROPERLY MOUNTED. 
CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT "SIR DIAGNOSTIC SYSTEM CHECK.” 


11-30-93 
NS 11324 
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AIR BAG 150 
NS 


$261 


Masa Yet A 


1139 YEL- 


TOIGNITION 


11398 YEL- 
1139C VEL. 
236 YELBLK 
1400 LT GRIN 
1401 PNK: 
1837 LT GRNAWHT- 


as Jicnmrion 1 
IGNITION 1 

| a4 | ORIVER36VLR 

[as] BRIER 
SOURCE sense 

[as | pass. 36 vin 


[a6 | 2ASS,SOURCE 
SENSE 


1403¢ 


PASS.INFLATOR = WTB K 


MODULE JUMPER 
14038 WHT/BLK 
14048 DK GRNWHT 


‘SHORTING BAR 


SS. 
INFLATOR 
MODULE 


14034 WHT/BLK. 
14044 DK GRNWHT 


PASS. SIDE HIGH 
PASS. SIDELOW 


DRIVER, 
INFLATOR 
MODULE 


4 


3488 DK GRN 


1404c 
DK GRNWHT 


SIR COIL 
ASSEMBLY 


387A WHT: 
348A DK GRN 


$154 ~ 1751B BLKAWHT: 
1751C BLKAWHT- 
17516 BLKWHT = | 


17516 zi 


spe 17514 BLKWHT 


= 


[oo | pRIvER ioe 

HIGH 

[ea |ORIVERSIDE 
Low 


3478 WHT 
LH FORWARD 
DISCRIMINATING 
‘SENSOR 


HORTING BARS! 


RH FORWARD. 
DISCRIMINATING 
SENSOR 


DTC 24 


(Page 1 of 3) 
INITIATOR CIRCUIT VOLTAGE LOW 
Circuit Description: 


During normal, non-deployment operation of the SIR system, a small amount of current flows through both 
the driver and passenger deployment loops. The diagnostic resistors within the dual pole arming sensor and the 
discriminating sensors along with the resistance of the inflator modules cause voltage drops within the 
deployment loops. The DERM monitors the voltages at “Driver Side Low” terminal "B8” and “Passenger Side 
Low” terminal "B7” to detect shorts or opens within the deployment loops. When the measured voltage at 
terminal "B8” or “B7” is below a specified percentage of its respective 36 VLR power supply voltage for 500 
milliseconds DTC 24 is set. 

DTC Will Set When: The voltage measured at “Driver Side Low” terminal "B8” is below a specified 
percentage of “Driver 36 VLR” or when the voltage measured at "Passenger Side Low” terminal “B7” is below a 
specified percentage of “Passenger 36 VLR” for 500 milliseconds. This test is run during the "Continuous 
Monitoring” test. 

Action Taken: DERM turns "ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 

DTC Will Clear When: The voltage measured at “Driver Side Low” terminal "B8” is within a specified 
percentage of “Driver 36 VLR” and the voltage measured at "Passenger Side Low” terminal “B7” is within a 
specified percentage of “Passenger 36 VLR” for 500 milliseconds 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 


1. This test determines whether the malfunction is 
occurring in the steering column circuitry. 
2. This test determines whether the malfunction is 


occurring in the passenger inflator module 
circuitry. 


gnostic Aids: An intermittent condition is 
likely to be caused by a poor connection at DERM 
terminals “A3” and “A4”, dual pole arming sensor 
terminals “B”, “C”, "E” or “F”, a malfunctioning dual 
pole arming sensor, a malfunctioning discriminating 


sensor, an open in CKT 1403B or CKT 347B, a short to 
ground in CKT 347, CKT 348, CKT 349, CKT 1403 or 
CKT 1404, high resistance in CKT 236 or CKT 1401, a 
malfunctioning SIR coil assembly or a malfunctioning 
passenger inflator module. Refer to DTC 25 to 
diagnose a possible short to B+. When the 
malfunction occurs during an ignition cycle DTC 24 
will set. If the malfunction is present at the beginning 
of the next ignition cycle DTC 25 will set and DTC 24 
will be moved to a history file. 
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DTC 24 


(Page 1 of 3) 
INITIATOR CIRCUIT VOLTAGE LOW 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


| GO TO THE “SIR DIAGNOSTIC SYSTEM CHECK.” 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 DVM WITH CORRECT 
TERMINAL ADAPTER FROM J 35616-A. WHEN A CHECK FOR PROPER CONNECTION IS REQUESTED 
REFER TO “INTERMITTENTS AND POOR CONNECTIONS" IN SECTION 8A-8. WHEN A WIRE, 
‘CONNECTOR OR TERMINAL REPAIRIS REQUESTED USE J 38125-A TERMINAL REPAIR KIT AND REFER 
TO "WIRING REPAIR” IN THIS SECTION. 


IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER INFLATOR MODULE, YELLOW SIR CONNECTOR AT THE BASE OF THE STEERING COLUMN, 
LEAVE PASSENGER INFLATOR MODULE CONNECTED. 

‘CONNECT SIR DRIVER/PASSENGER LOAD TOOL J 38715 TO STEERING COLUMN HARNESS CONNECTOR. 
IGNITION SWITCH “ON.” 

IS DTC 24 CURRENT? 


YES NO 


IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 
DISCONNECT PASSENGER INFLATOR MODULE, @ REMOVE DRIVER INFLATOR MODULE FROM STEERING 
‘YELLOW SIR CONNECTOR LOCATED NEAR THE BASE WHEEL, REFER TO SECTION 3F. 

(OF THE STEERING COLUMN. © REMOVE AND INSPECT SIR COIL AND CONNECTING 
CONNECT SIR DRIVER/PASSENGER LOAD TOOL AND WIRES FOR DAMAGE. DETERMINE AND REPAIR THE 
APPROPRIATE ADAPTER AS NEEDED TO PASSENGER CAUSE OF DAMAGE AND REPLACE SIR COIL ASSEMBLY, 
INFLATOR JUMPER HARNESS CONNECTOR ON SIR REFER TO SECTION 3F5B. 

WIRING HARNESS, LEAVE STEERING COLUMN 
HARNESS CONNECTOR CONNECTED TO LOAD TOOL. 
IGNITION SWITCH “ON.” 

IS OTC 24 CURRENT? 


“ONTINUE WITH DIAGNOSIS ON NEXT PAGE. IGNITION SWITCH “OFF.” 

sa° ieses REMOVE /P UPPER TRIM PAD, REFER TO SECTION 8C, TO 
ACCESS PASSENGER INFLATOR MODULE. 
INSPECT INFLATOR MODULE WIRES AND CONNECTOR FOR 
CUTTING OR PINCHING WHICH COULD CAUSE A SHORT. IF 
ANY DAMAGE IS DETECTED REPLACE PASSENGER INFLATOR 
MODULE, DETERMINE AND REPAIR THE CAUSE OF DAMAGE. 
IF INFLATOR MODULE IS OK, INSPECT PASSENGER INFLATOR 
MODULE JUMPER WIRES FOR DAMAGE. DETERMINE AND 
REPAIR THE CAUSE OF DAMAGE AND REPAIR THE JUMPER 
WIRE, 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY MOUNTED. 
CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK”. 


12.393 
PS 18823 
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9J-46 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


AIRBAG 154 


TO IGNITION $261 
SWITCH Np — 11398 VEL rN 11398 ve. ag [IGNITION 1 
11396 VEL: s1a9c veL-{ ato | IGNITION + 
236 YELVBLK—] Ag | DRIVER 36 VLR 
DRIVER 
taooLT GaN] as | SOURCE sense 
1401 PNK 
PASS. SOURCE 
1837 LT GRNWHT PASS.S 
Pass. 7adsc 
TMHLATOR PASS. INFLATOR 
MODULE (MODULE JUMPER: wirate 
T 14038 WHT/BI 14038 WHT/BLK [a7 | PASS. SIDE HIGH 
14048 DK GRN/WHT- 1404A DK GRN/WHT -[ 87 | PASS. SIDELOW 
 sionrma BAR ra 
SIRCOWL sa0ac 
DK GRNWHT 
DRIVER SIDE 
sa7a wat 59 | RigH 
‘3478 WHT DRIVER SIDE 
oem f ee a 
IMINATI 
3408 ox gun — SHORTING BaRS| $154, 17518 BLKWHT 
1751 BLKWWHT 
RH FORWARD 17516 BLKWHT—. 
DISCRIMINATING 
SENSOR 
o 11-30-93 
= ‘MS 10470 
(Page 2 of 3) 


INITIATOR CIRCUIT VOLTAGE LOW 
Circuit Description: 


During normal, non-deployment operation of the SIR. system, a small amount of current flows through both 
the driver and passenger deployment loops. The diagnostic resistors within the dual pole arming sensor and the 
discriminating sensors along with the resistance of the inflator modules cause voltage drops within the 
deployment loops. The DERM monitors the voltages at “Driver Side Low” terminal "B8” and “Passenger Side 
Low” terminal "B7” to detect shorts or opens within the deployment loops. When the measured voltage at 
terminal "B8” or "B7” is below a specified percentage of its respective 36 VLR power supply voltage for 500 
milliseconds DTC 24 is set. 

DTC Will Set When: The voltage measured at “Driver Side Low” terminal “B8” is below a specified 
percentage of “Driver 36 VLR” or when the voltage measured at “Passenger Side Low” terminal “B7” is below a 
specified percentage of “Passenger 36 VLR” for 500 milliseconds. This test is run during the “Continuous 
Monitoring” test. 

Action Taken: DERM turns “ON” the "AIR BAG” warning lamp and sets a diagnostic trouble code. 

DTC Will Clear When: The voltage measured at “Driver Side Low” terminal “B8” is within a specified 
percentage of “Driver 36 VLR” and the voltage measured at “Passenger Side Low” terminal “B7” is within a 
specified percentage of “Passenger 36 VLR” for 500 milliseconds. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

3. This test checks for a partial short across the 
diagnostic resistor in the LH forward 
discriminating sensor. 

4. This test checks for a partial short across the 
diagnostic resistor in the RH forward 
discriminating sensor. 

5. This test checks for a short from the 
discriminating sensor interconnect circuit, the low 
side of the driver deployment loop and the low side 
of the passenger deployment loop to ground. 


6. This test checks for a short from the high side of 
the driver deployment loop to ground. 

7. This test checks for a short from the high side of 
the passenger deployment loop to ground. 


Diagnostic Aids: Refer to DTC 24 (Page 1 of 3). 
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DTC 24 


(Page 2 of 3) 
INITIATOR CIRCUIT VOLTAGE LOW 


‘WERE YOU SENT HERE FROM DTC 24 (PAGE 1 OF 3)? 


IGNITION SWITCH “OFF.” {GO TODTC 24 (PAGE 1 OF 3). 
DISCONNECT SIR DRIVER/PASSENGER LOAD TOOL. es 


DISCONNECT LH FORWARD DISCRIMINATING SENSOR. 
MEASURE RESISTANCE OF LH FORWARD DISCRIMINATING 
SENSOR FROM TERMINAL “B” TO TERMINAL “C”. 

IS RESISTANCE LESS THAN 8.36 kQ? 


NO 
‘© DISCONNECT RH FORWARD DISCRIMINATING SENSOR. REPLACE LH FORWARD DISCRIMINATING 
© MEASURE RESISTANCE OF RH FORWARD DISCRIMINATING SENSOR. 

SENSOR FROM TERMINAL “B” TO TERMINAL “C”. 
IS RESISTANCE LESS THAN 8.36 k9? 


NO. 
tt 
DISCONNECT DERM, REPLACE RH FORWARD DISCRIMINATING 
‘CHECK FOR PROPER CONNECTION TO DERM AT TERMINALS “A3” SENSOR. 

AND “Aa”, 

IF OK THEN MEASURE RESISTANCE ON DERM HARNESS CONNECTOR 
FROM TERMINAL “B8” TO TERMINAL "A1“ (GROUND). 

DOES J 39200 DISPLAY “OL” (INFINITE)? 


(@J>- measuneaesstanct on enw wanwegs connector REPAIR SHORT FROM CKT a8, KT 349 OR 
FROM TERMINAL “B9” TO TERMINAL “A1” (GROUND). CKT 1404 TO GROUND. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


Yes NO 


| Measure RESISTANCE ON DERM HARNESS CONNECTOR REPAIR SHORT FROM CKT 347 TO GROUND. 
FROM TERMINAL "A7” TO TERMINAL “A1™ (GROUND), 
DOES ) 39200 DISPLAY “OL” (INFINITE)? 


[cour Wii GIAGNOSIS ONNEKTOAGE} REPAINSHORT FROM CRT 140370 GROUND, 


© RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY 
MOUNTED. 

© CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


12.393 
PS 18828 
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9J-48 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM. 


AIRBAG 154 
TOIGNITION $261 
swrcH <——#N 911384 ve aN 11398 YEL IGNITION 1 
ta9e ver 1939€ YEL- IGNITION 1 
236 VELLK-[aa_| DRIVER 36 VLR 


1400 LT GRN- 


DRIVER 
SOURCE SENSE 


[as | 
1401 PNK~] a3 | PASS. 36VLR 


1837 LTGRNWHT-| a6 | PASS,SOURCE 


1403c 
PASS. INFLATOR 

MODULEJUMPER —_WHTBLK 
14038 WHT/BLK 14038 WHT/BLK-[az_] PASS. SIDE HIGH 


14048 DK GRNWHT 1404A DK GRNWHT -{ 87 | PASS. SIDE LOW 


[ao | paver sioe 
HIGH 

3478 WHT 348A DK GRN-] gg | DRIVER SIDE 
LH FORWARD. Low 

DISCRIMINATING $154 /-1751B BLKWHT 


SENSOR 
4751C BLKAWHT. 
RH FORWARD 17518 BLKAWHT =), 
DISCRIMINATING | 17516 iz} ca37 


SENEOS AS” (BOWS, 1751 BLKAWHT 


| ars 


DTC 24 


(Page 3 of 3) 
INITIATOR CIRCUIT VOLTAGE LOW 
Circuit Description: 


During normal, non-deployment operation of the SIR system, a small amount of current flows through both 
the driver and passenger deployment foops. ‘The diagnostie resistors within the dual pole arming sensor and the 
discriminating sensors along with the resistance of the inflator modules cause voltage drops within the 
deployment loops. The DERM monitors the voltages at "Driver Side Low” terminal "B8” and “Passenger Side 
Low” terminal “B7” to detect shorts or opens within the deployment loops. When the measured voltage at 
terminal "B8” or “B7” is below a specified percentage of its respective 36 VLR for 500 milliseconds DTC 24 is set. 


DTC Will Set When: The voltage measured at “Driver Side Low” terminal “B8” is below a specified 

percentage of “Driver 36 VLR” or when the voltage measured at “Passenger Side Low” terminal "B7” is below a 

specified percentage of "Passenger 36 VLR” for 500 milliseconds. ‘This test is run during the “Continuous 
lonitoring” test. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 
DTC Will Clear When: The voltage measured at “Driver Side Low” terminal “B8” is within a specified 


percentage of “Driver 36 VLR” and the voltage measured at “Passenger Side Low” terminal “B7” is within a 
specified percentage of “Passenger 36 VLR” for 500 milliseconds. 


DTC Chart Test Description: Number(s) below 11. This test checks for high resistance in the 


refer to circled number(s) on the diagnostic chart. “Passenger 36 VLR’ circuit. 
8. This test checks for an open in the driver 12, This test checks for an open in the high side of the 
deployment loop diagnostic resistor of the dual driver deployment loop. 
le arming sensor. 13. This test checks for an open in the high side of the 
9. This test checks for an open in the passenger passenger deployment loop. 
deployment loop diagnostic resistor of the dual es 
pole arming sensor. Diagnostic Aids: Refer to DTC 24 (Page 1 of 3). 


10. This test checks for high resistance in the “Driver 
36 VLR’ circuit. 
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DTC 24 


(Page 3 of 3) 
Yes INITIATOR CIRCUIT 
rx VOLTAGE LOW 


@ [+ ossconnscr ovat Poue aawns sewson coroorczs 
@ CHECK FOR PROPER CONNECTION TO THE DUAL POLE ARMING (PAGE 2 OF 3). 
SENSOR AT TERMINALS “8”, “C", “E* AND “F". ‘ 
iF OK THEN CONNECT/ 29879 ARMING SENSOR TESTER TO 
OUAL POLE ARMING SENSOR AND OUAL POLE ARMING SENSOR 
HARNESS CONNECTOR 
MEASURE RESISTANCE ON J 39879 FROM TERMINAL “G” TO 
TERMINAL “F*. 
IS RESISTANCE GREATER THAN 12.9kQ? 


[were vou sent HERE FROM DTC 24 (PAGE 2 OF 3)? 


‘© MEASURE RESISTANCE ON J 39879 FROM TERMINAL REPLACE DUAL POLE ARMING SENSOR. 
“A” TO TERMINAL “B”. 
IS RESISTANCE GREATER THAN 12.9k? 


NO Yes 

i 

© MEASURE RESISTANCE FROM J 39879 TERMINAL “E” REPLACE DUAL POLE ARMING SENSOR. 
TO DERM HARNESS CONNECTOR TERMINAL “AA”. 
IS RESISTANCE 5.00 ORLESS? 


YES NO 


© MEASURE RESISTANCE FROM J 39879 TERMINAL “C” REPAIR HIGH RESISTANCE IN CKT 236. 
TO DERM HARNESS CONNECTOR TERMINAL "A3” 
IS RESISTANCE 5.00 ORLESS? 


YES NO. 

= 

@ MEASURE RESISTANCE FROM J 39879 TERMINAL “F” REPAIR HIGH RESISTANCE IN CKT 1401. 
‘TO DERM HARNESS CONNECTOR TERMINAL “B9”. 
IS RESISTANCE 5.00 ORLESS? 


YES NO 


@ MEASURE RESISTANCE FROM J 39879 TERMINAL “B“ REPAIR OPEN IN CKT 3478. 
‘TO DERM HARNESS CONNECTOR TERMINAL “A7”. 
IS RESISTANCE 5.00 ORLESS? 


|GOTOCHARTA. | REPAIR OPEN IN CKT 1403C. 


© RECONNECT ALL SIR SYSTEM, 
COMPONENTS, ENSURE ALL 
COMPONENTS ARE PROPERLY 
MOUNTED. 
CLEAR SIR DIAGNOSTIC TROUBLE 
CODES. 
REPEAT "SIR DIAGNOSTIC SYSTEM. 
CHECK.” 


12-1.93 
PS 18829 
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AIR BAG 158 $261 
Nf 11394 VEL: rN 
11396 YEL- 


TOIGNITION. 
‘SWITCH 


as |'cumion + 


1403C 
PASS. INFLATOR 
MODULE JUMPER: SONTBLK. 
[a }-14038 wateix—[a ] 


14048 OK GRNWHT—f 8 | 
‘SHORTING BAR 


uw 
DRI 


ER 
INFLA’ SIRCOIL 
MODULE __ ASSEMBLY 


347A WHT 
348A OK GRN 


$154,-1751B BLM. T 
1751C BLKAWHT 
1751 BLKWHT = 


17516 
[BLKAWHT 


DRIVER SIDE 
Low 


3478 WHT 
LH FORWARD. 
DISCRIMINATING 
‘SENSOR 


RH FORWARD 

DISCRIMINATING i 

SENSOR 17514 BLK/WHT 
= 


DTC 25 


(Page 1 of 2) 
INITIATOR CIRCUIT SHORT TO IGNITION 
Circuit Description: 


During the “Initiator Assembly Resistance Test” the DERM grounds the "Driver Side Low” terminal “B8” 
and measures the voltage at “Driver Side Low” and “Passenger Side Low.” The DERM then grounds “Passenger 
Side Low” terminal “B7” and again measures the voltage at “Driver Side Low” and “Passenger Side Low.” For a 
properly operating circuit the voltage measurements during each of these tests will be below a specified value. 
When the voltages measured at both “Driver Side Low” and “Passenger Side Low” are above a specified value 
during both tests DTC 26 is set. 

DTC Will Set When: The voltages measured at both “Driver Side Low” and “Passenger Side Low” are above a 
specified value while the DERM attempts to ground each of these terminals. This test is run during the “Initiator 
Assembly Resistance Test” and the “10 Minute Loop Test” when: 1) No “higher priority faults” are detected 
during "Turn-ON,” 2) No “higher priority faults” are detected during “Continuous Monitoring” for one 
second, 3) No “Crank” signal present, 4) “Ignition 1” voltage is above a specified value 

Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 

DTC Will Clear When: The voltage measured at either “Driver Side Low” or “Passenger Side Low” is below a 
specified value while the DERM grounds either of these terminals. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. This test determines whether the malfunction is 
occurring in the steering column circuitry. 

2, This test determines whether the malfunction is 
occurring in the passenger inflator module 
circuitry. 


Diagnostic Aids: An intermittent condition is 
likely to be caused by a short to B+ in the steering 
column circuits, the passenger inflator module, 


passenger inflator module jumper, CKT 347, CKT 348, 
CKT 349, CKT 1403 or CKT 1404. DTC 25 will only 
set when the short to B+ is present as the ignition 
switch is turned “ON.” When the short to B+ occurs 
after the “Initiator Assembly Resistance Test” is run 
DTC 24 is set. If the malfunction is present at the 
beginning of the next ignition cycle DTC 25 will set 
and DTC 24 will be moved to a history file. When a 
scan tool “Clear Codes” command is issued and the 
malfunction is still present, DTC 25 will not reappear 
for ten minutes or until the next ignition cycle. 
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DTC 25 


(Page 1 of 2) 
INITIATOR CIRCUIT SHORT TO IGNITION 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


aa: 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE 1 39200 DVM WITH CORRECT 
TERMINAL ADAPTER FROM J 35616-A. WHEN A CHECK FOR PROPER CONNECTION IS 
REQUESTED REFER TO "INTERMITTENTS AND POOR CONNECTIONS” IN SECTION 8A-8. WHEN A 
WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE J 38 125-A TERMINAL REPAIR KIT 
(anmerenro “WIRING REPAIR” IN THIS SECTION. 


De stcurion swnten-orr= 
DISCONNECT DRIVERINFLATOR MODULE, YELLOW SiR CONNECTOR AT THE BASE OF THE STEERING 

(COLUMN, LEAVE PASSENGER INFLATOR MODULE CONNECTED. 

CONNECT Si DRIVERPASSENGER LOND TOOL 138715 TO STEERING COLUMN HARNESS CONNECTOR, 

icnmon switch “ON.” 

ISD1C25 CURRENT? 


© IGNITION SWITCH “OFF.” © IGNITION SWITCH “OFF.” 

© DISCONNECT PASSENGER INFLATOR MODULE, © REMOVE DRIVER INFLATOR MODULE FROM STEERING 
‘YELLOW SIR CONNECTOR LOCATED NEAR THE BASE WHEEL, REFER TO SECTION 3F. 
OF THE STEERING COLUMN. ‘© REMOVE AND INSPECT SIR COIL AND CONNECTING 
CONNECT SIR DRIVER/PASSENGER LOAD TOOL AND WIRES FOR DAMAGE. DETERMINE AND REPAIR THE 
APPROPRIATE ADAPTER AS NEEDED TO PASSENGER ‘CAUSE OF DAMAGE AND REPLACE SIR COIL ASSEMBLY, 
INFLATOR JUMPER HARNESS CONNECTOR ON SIR. REFER TO SECTION 3°58. 
WIRING HARNESS, LEAVE STEERING COLUMN 
HARNESS CONNECTOR CONNECTED TO LOAD TOOL. 
IGNITION SWITCH “ON.” 
1S DTC 25 CURRENT? 


ei 2 

CONTINUE WITH DIAGNOSIS ON NEXT PAGE. IGNITION SWITCH “OFF.” 

= - REMOVE UP UPPER TRIM PAD, REFER TO SECTION 8C, TO 
‘ACCESS PASSENGER INFLATOR MODULE. 
INSPECT INFLATOR MODULE WIRES AND CONNECTOR FOR 
‘CUTTING OR PINCHING WHICH COULD CAUSE A SHORT. IF 
ANY DAMAGE IS DETECTED REPLACE PASSENGER INFLATOR 
MODULE, DETERMINE AND REPAIR THE CAUSE OF DAMAGE. 
IF INFLATOR MODULE IS OK, INSPECT PASSENGER INFLATOR 
MODULE JUMPER WIRES FOR DAMAGE. DETERMINE AND 
REPAIR THE CAUSE OF DAMAGE AND REPAIR THE JUMPER 
WIRE, 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY. 
MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES, 


REPEAT "SIR DIAGNOSTIC SYSTEM CHECK”. naeees 


NS 11325 
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rolcnion AIRBAG 15A 261 


SWITCH <——*\ #11398 VEL rN 11398 YEL- 

11396 YEL 1139 ¥EL 
‘236 YELBLK—[ Aa | ORIVER 36 VLR 
taoo tt can-[ as | S6nce sense 
1401 PNK-]_ag_| PASS. 36 VLR 
1837 LT GRN/WHT" | a6 | SASg source 


PASS. 1403¢ 
INFLATOR PASS. INFLATOR 
MODULE MODULEJUMPER = WHT/BLK 


14038 WHT/BLK. 403A WHT/BLK. PASS. SIDE HIGH 
14048 DK GRN/WHT 14044 DK GRNWHT PASS. SIDE LOW 


{sorte BAR 


DRIVER 
INFLATOR ——_SIRCOIL 


MODULE 
t {89 Rien 
(3478. WHT 348A DK GRN DRIVER SIDE 

oigamany t f Loe 5h 

SENSOR 17518 BLK/WHT- 

1751C BLKWHT- 

RH FORWARD 1751E BLKWHT = | 

DISCRIMINATING tz! 

SENSOR, 1751A BLK/WHT 
=s 
(Page 2 of 2) 


INITIATOR CIRCUIT SHORT TO IGNITION 
Circuit Description: 


During the “Initiator Assembly Resistance Test” the DERM grounds the “Driver Side Low” terminal “B8” 
and measures the voltage at “Driver Side Low” and "Passenger Side Low.” The DERM then grounds “Passenger 
Side Low” terminal “B7” and again measures the voltage at "Driver Side Low” and "Passenger Side Low.” For a 
properly operating circuit the voltage measurements during each of these tests will be below a specified value. 
When the voltages measured at both “Driver Side Low” and “Passenger Side Low” are above a specified value 
during both tests DTC 25 is set. 


DTC Will Set When: The voltages measured at both “Driver Side Low” and “Passenger Side Low” are above a 
specified value while the DERM attempts to ground each of these terminals. This test is run during the “Initiator 
Assembly Resistance Test” and the “10 Minute Loop Test” when: 1) No “higher priority faults” are detected 
during “Turn-ON,” 2) No “higher priority faults” are detected during “Continuous Monitoring” for one 
second, 3) No “Crank” signal present, 4) “Ignition 1” voltage is above a specified value. 


Action Taken: DERM turns "ON” the "AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltage measured at either “Driver Side Low” or “Passenger Side Low” is below a 
specified value while the DERM grounds either of these terminals. 


DTC Chart Test Description: Number(s) below 5. This test checks for a short from the low side of the 


refer to circled number(s) on the diagnostic chart. driver deployment loop, the low side of the 
3. This test checks for a short from the high side of passenger deployment loop and the discriminating 
the driver deployment loop to B +. sensor interconnect cireuit to B+. 
4, This test checks for a short from the high side of 
the passenger deployment loop to B+. Diagnostic Aids: Refer to DTC 25 (Page 1 of 2). 
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DTC 25 


(Page 2 of 2) 
INITIATOR CIRCUIT SHORT TO IGNITION 


WERE YOU SENT HERE FROM DTC25 (PAGE 1 OF 2)7 


Yes 
= 
IGNITION SWITCH “OFF.” 

DISCONNECT DERM, DUAL POLE ARMING SENSOR AND SIR 
DRIVER/PASSENGER LOAD TOOL. 

IGNITION SWITCH “ON.” 

MEASURE VOLTAGE ON DERM HARNESS CONNECTOR FROM 
TERMINAL "B9” TO TERMINAL “A1" (GROUND). 

IS VOLTAGE 1 VOLT OR LESS? 


1 [ho] 

1 

Meme VOLTAGa ON DION ANS ConACTOR PAM "| 6 RaMTGn STEN ORE 
wrecnce Waren 


VES [no | 
= be 
MEASURE VOLTAGE ON DERM HARNESS CONNECTOR FROM ¢ IGNITION SWITCH “OFF.” 
TERMINAL “B8” TO TERMINAL “A1” (GROUND). @ REPAIR SHORT FROM CKT 1403 TOB +. 
IS VOLTAGE 1 VOLT OR LESS? 


Se IGNITION SWITCH “OFi © IGNITION SWITCH “OFF.” 
fe _GOTOCHARTA. (© REPAIR SHORT FROM CKT 348, CKT 349 
‘OR CKT 1404 TO B+. 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY MOUNTED. 
CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 
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Tolantion AIRBAG 158 $261 


switch ~ 


“Op — 11394 ver van 


11398 YEL. 


11396 YEL- 


1139 YEL- 


236 YEUBLK 


1400 LT GRN’ 


1401 PNK: 


PASS. INFLATOR 
MODULE JUMPER 


1837 LT GRNWHT 


[as | BASs.SOURCE 
SENSE 


1403¢ 
WHT/BLK 


1403A WHT/BLK. 


14038 WHT/BLK 


SHORTING BAR 


14048 DK GRNWHT 


[az JPASS.siDE HIGH 
14044 DK GRNWHT PASS. SIDE LOW 


us 


DRIVER 
INFLATOR 
MODULE 


SIR COIL 
ASSEMBLY, 


saoac 
JOK GRNWHT 


{ € 


347A wHT-{_a9_| RIVERSIDE 


3478 WHT 
LH FORWARD. 


oseegINeT fonorrncaanst 


Et 


348A DK GRN 
17518 BLKAVHT 


[a | DRIVERSIDE 
tow 


‘SENSOR 3488 DK GRN 


RH FORWARD 
DISCRIMINATING 


1751C BLKWHT 
1751 BLKWHT 1 


SENSOR 


= 


DTC 


26 


DRIVER INITIATOR CIRCUIT OPEN 


When there is an open in the driver inflator module or the SIR coil assembly the resistance between “Driver 
Side High” terminal "B9” and “Driver Side Low” terminal “B8” increases. This causes a larger voltage drop from 
the “Driver Side High” to the “Driver Side Low” across a resistor inside the DERM which connects these two 
terminals together. The increase in the voltage difference between “Driver Side High” and “Driver Side Low” is 
detected by the DERM during the “Continuous Monitoring” tests and DTC 26 is set. 


Circuit Description: 


DTC Will Set When: The voltage difference between “Driver Side High” terminal "B9” and “Driver Side Low” 


terminal “B8” is above or equal to a specified value for 500 


milliseconds. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltage difference between “Driver Side High” terminal “B9” and “Driver Side 
Low” terminal “B8” is below a specified value for 500 milliseconds. 


DTC Chart Test Description: Number(s) below 
refer to circled number(s) on the diagnostic chart. 


1. This test checks whether the DERM has set the 
diagnostic trouble code falsely. 
2. This test determines whether the malfunction is in 


the driver inflator module or the SIR coil 
assembly. 


Diagnostic Aids: This diagnostic trouble code will 
only set when there is an improper connection of either 
the yellow 2-way connector near the base of the 
steering column or the yellow 2-way connector at the 
top of the steering column, an open SIR coil assembly 
or an open driver inflator module. 
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DTC 26 
DRIVER INITIATOR CIRCUIT OPEN 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


rm = lama 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE {GOTO THE “SIR DIAGNOSTIC SYSTEM CHECK.” ! 
439200 DVM WITH CORRECT TERMINAL ADAPTER FROM 1 35616-A. | | = 

WHEN A CHECK FOR PROPER CONNECTION IS REQUESTED REFER 
TO “INTERMITTENTS AND POOR CONNECTIONS” IN SECTION GA-4. 
WHEN A WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED 
USE 138125-A TERMINAL REPAIR KIT AND REFER TO "WIRING 
REPAIR" IN THIS SECTION. 


I 


© IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, 
‘YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF THE 
STEERING COLUMN. 
CHECK FOR PROPER CONNECTION TO STEERING COLUMN 
CONNECTOR AT TERMINALS “A” AND “B”. 
IF OK THEN CONNECT J 38715 SIR ORIVER/PASSENGER LOAD 
TOOL TO STEERING COLUMN HARNESS CONNECTOR. 
IGNITION SWITCH “ON.” 
1S DTC26 CURRENT? (DTC 17 WILL BE CURRENT DUE TO 
DISCONNECTED PASSENGER INFLATOR MODULE). 


NO YES 


© IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 
DISCONNECT SIR DRIVER/PASSENGER LOAD TOOL. GOTO CHART A. 
REMOVE DRIVER INFLATOR MODULE FROM STEERING WHEEL, 5 
REFER TO SECTION 3F. 

CONNECT SIR DRIVER/PASSENGER LOAD TOOL AND 
APPROPRIATE ADAPTER TO INFLATOR MODULE CONNECTOR 
(ON STEERING COLUMN. 

RECONNECT STEERING COLUMN CONNECTOR TO STEERING 
‘COLUMN HARNESS CONNECTOR. 

IGNITION SWITCH “ON.” 

1S DTC26 CURRENT? (DTC 17 WILL BE CURRENT DUE TO 
DISCONNECTED PASSENGER INFLATOR MODULE). 


NO 
ae 
IGNITION SWITCH “OFF.” IGNITION SWITCH “OFF.” 
REPLACE DRIVER INFLATOR MODULE, REFER TO SECTION 3F. REPLACE SIR COIL ASSEMBLY, REFER TO SECTION 3F5B. 
RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE ALL RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
‘COMPONENTS ARE PROPERLY MOUNTED. ALL COMPONENTS ARE PROPERLY MOUNTED. 
CLEAR SIR DIAGNOSTIC TROUBLE CODES. CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


11-29-93 
NS 13513 
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AIRBAG 158 $261 
2 11398 ve a 
11396 EL: 


TO IGNITION 
SWITCH ~* 


11398 VEL. 
1139 YEL. 
236 YELBLK 
1400 LT GRN 
1401 PNK: 
1837 LT GRNAWHT 


[las Jicnirions 
Pato |iGnirion 1 
[ag | ORIVER 36 VLR 
as] BRWER 
SOURCE sense 
[aa | Pass. 36vuRn 


[a6 | BASS.SOURCE 
SENSE 


1403¢ 


PASS.INFLATOR = WHT/BLK 


‘MODULE JUMPER 
14038 WHT/BLK: 
14048 OK GRNWHT 

SHORTING BAR 


Pas: 
INFLATOR 
MODULE 


14034 WHT/BLK. 
14048 DK GRNWHT 


[a7_[PASS. SIDE HIGH 


f PASS. SIDE LOW 


us 


EA 


RH FORWARD 
(DISCRIMINATING 
‘SENSOR 


DRIVER 
INFLATOR 
MODULE 


{ 


140ac. 
JDK GRNWHT 


SIRCOIL 
ASSEMBLY, 


{ 


DRIVER SIDE 

HIGH 

DRIVER SIDE 
ON 


3478 WHT 
LH FORWARD 
DISCRIMINATING 
‘SENSOR 


finontne sansh 


1751C BLKWHT 
1751€ BLKWHT 2, 
iz} a7 
751A BLKWHT 
= 


DTC 28 
CURRENT SINK OR SOURCE FAILURE 
Circuit Descriptio 


During the “Initiator Assembly Resistance Test” the DERM grounds the "Passenger Side Low” terminal “B7” 
and turns “ON” the driver current source at the “Driver Side High” terminal "B9”. The DERM then grounds the 
“Driver Side Low” terminal “B8” and turns “ON” the passenger current source at the “Passenger Side High” 
terminal "A7”. During each of these tests the DERM monitors voltage at "Driver Side Low,” “Passenger Side 
Low,” the difference between “Driver Side High” and “Driver Side Low” and the difference between "Passenger 
Side High” and “Passenger Side Low.” When the measured values are outside the expected range DTC 28 is set. 


DTC Will Set When: The voltage measured at “Driver Side Low” or “Passenger Side Low” is below a specified 
value while its respective initiator resistance is in range or when the voltage measured at “Driver Side Low” or 
“Passenger Side Low” is above a specified value. This test is run once each ignition cycle during the “Initiator 
‘Assembly Resistance Test” when: 1) No “higher priority faults” are detected during “Turn-ON,” 2) No “higher 
priority faults” are detected during “Continuous Monitoring” for one second, 3) No “Crank” signal present, 
4) “Ignition 1” voltage is above a specified value. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The ignition switch is turned “OFF.” 
DTC Chart Test Description: Number(s) below Diagnostic Aids: An intermittent condition is 


refer to circled number(s) on the diagnostic chart. 


1. This test checks for a high resistance between the 
passenger inflator module jumper and the RH 
forward discriminating sensor. 

2. This test checks for a high resistance in the 
discriminating sensor interconnect circuit. 

3. This test checks for a high resistance between the 


steering column harness connector and the LH 
forward discriminating sensor. 


likely to be caused by a poor connection to RH forward 
discriminating sensor terminal “B”, LH forward 
discriminating sensor terminal “B” or poor wire to 
terminal connection in CKT 348B, CKT 349 or CKT 
1404C. When a scan tool “Clear Codes” command is 
issued and the malfunction is still present, the DTC 
will not reappear for ten minutes or until the next 
ignition cycle. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 9J-57 


DTC 28 


CURRENT SINK OR SOURCE FAILURE 


WAS “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES 
— 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 
DVM WITH CORRECT TERMINAL ADAPTER FROM J 35616-A, WHEN A 
‘CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS" IN SECTION 8A-4. WHEN A 
(WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE J 38125-A 
‘TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. 


GO TO THE “SIR DIAGNOSTIC 
| SYSTEM CHECK.” 


IGNITION SWITCH “OFF.” 

DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR 
‘CONNECTORS LOCATED NEAR THE BASE OF THE STEERING COLUMN. 
DISCONNECT RH FORWARD DISCRIMINATING SENSOR. 

MEASURE THE RESISTANCE FROM RH FORWARD DISCRIMINATING 
SENSOR HARNESS CONNECTOR TERMINAL “B” TO PASSENGER INFLATOR 
JUMPER HARNESS CONNECTOR ON SIR WIRING HARNESS TERMINAL “B.” 
IS RESISTANCE 5.00 OR LESS? 


ves 


a 


© DISCONNECT LH FORWARD DISCRIMINATING SENSOR. 

© MEASURE RESISTANCE FROM LH FORWARD DISCRIMINATING 
SENSOR HARNESS CONNECTOR TERMINAL “B” TO RH FORWARD 
DISCRIMINATING SENSOR HARNESS CONNECTOR TERMINAL “8.” 
IS RESISTANCE 5.0 OR LESS? 


YES 


REPAIR HIGH RESISTANCE 
IN CKT 1404C. 


@- MEASURE RESISTANCE FROM LH FORWARD DISCRIMINATING 
SENSOR HARNESS CONNECTOR TERMINAL “8” TO STEERING 
COLUMN HARNESS CONNECTOR TERMINAL “B.” 

IS RESISTANCE 5.09 OR LESS? 


REPAIR HIGH RESISTANCE 
IN KT 349. 


REPAIR HIGH RESISTANCE 
IN CKT 3488, 


RECONNECT ALL SIR SYSTEM 
COMPONENTS. ENSURE ALL’ 
ARE PROPERLY MOUNTED. 


CLEAR SIR DIAGNOSTIC TROUBLE CODES. 


REPEAT “SIR DIAGNOSTIC SY: 


COMPONENTS 


‘STEM CHECK.” 


11.29.93 
Ms 10467 
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Torcntion AIRBAG ISA $261 


Swaten |<? N A —81298 Veta 


11398 YEL- 
1139 YEL. 


11398 YEL- 


236 YELIBLK’ 


[ag ]IGNITION1 
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[aa | ORIVER36 VIR 


1400 LT GRN- 
1401 PNK: 
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SOURCE SENSE 
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[as | BASS.SouRCE 
SENSE 
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MoouLElUMPER = WHT/BLK 
14038 watrax —{ a] 
14048 DK GRNAWHT {8 | 


TE suortmcean 


DRIVER 
INFLATOR 
JODULE 


14034 WHT/BLK. 
14044 DK GRNWHT 


PASS, SIDE HIGH 
[a7] ass. sive tow 


wa 


1aoac 


SIR COIL 
IDK GRNWHT 


ASSEMBLY 
TH] 
‘ o 


‘wont ears 


347A WHT 
348A DK GRN 


$154 -1751B BLKWHT 
1751€ BLKAWHT 

17516 BLOWHT | 
17516 {zi «37 


ma 17514 BLKAWHT 


[oa] DRIVER SIDE 

HIGH 

[ea | DRIVER SIDE 
Low 


3478 WHT 
LH FORWARD 
DISCRIMINATING 
SENSOR 


3488 DK GRN 


RH FORWARD 
DISCRIMINATING 
SENSOR 


DTC 31 
DRIVER LOOP ENERGY RESERVE FEED OPEN 
Circuit Description: 


During the "Continuous Monitoring” tests the DERM monitors the voltage at “Driver Source Sense” terminal 
“AS.” When the circuit is operating normally the measured voltage will be slightly less than “Driver 36 VLR.” If 
the “Driver 36 VLR” circuit opens the voltage measured at "Driver Source Sense” will decrease to slightly less 
than “Ignition 1” voltage. When the voltage measured at “Driver Source Sense” is within a specified range of 
“Ignition 1” for 500 milliseconds DTC 31 is set. 


DTC Will Set When: The voltage measured at “Driver Source Sense” terminal “A5” is within a specified 
range of “Ignition 1” for 500 milliseconds. This test is run every 100 milliseconds during “Continuous 
Monitoring” tests. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltage measured at “Driver Source Sense” terminal "A5” is outside the specified 
range of “Ignition 1” which sets the diagnostic trouble code, for 500 milliseconds. 


Diagnostic Aids: An intermittent condition is 
likely to be caused by a poor connection at dual pole 
arming sensor terminal “E” or “G”, poor connection at 
DERM terminal “A4” or “A5”, an open in CKT 236 or 
CKT 1400, or a malfunctioning dual pole arming 
sensor. 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. This test checks for an open in the “Driver 36 
VLR” circuit. 

2. This test checks for high resistance in the “Driver 
Source Sense” circuit. 

3. This test checks for a short from the “Driver 
Source Sense” circuit to B+. 

4. This test determines whether the malfunction is 
due to the dual pole arming sensor. 
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DTC 31 


DRIVER LOOP ENERGY 
RESERVE FEED OPEN 


[WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES 


WHEN MEASUREMENTS ARE REQUESTEDIN THIS CHART USE J 39200 DVM WITH GO TO THE “SIR DIAGNOSTIC | 
CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A CHECK FOR PROPER { SYSTEM CHECK." | 
CONNECTION 1S REQUESTED REFER TO “INTERMITTENTS ANO POOR 
CONNECTIONS” IN SECTION BA-4. WHEN A WIRE, CONNECTOR OR TERMINAL 
REPAIR IS REQUESTED USE J 38125-A TERMINAL REPAIR KIT AND REFER TO 
“WIRING REPAIR” IN THIS SECTION. 
= 
‘© IGNITION SWITCH “OFF.” 
@ DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF 
‘THE STEERING COLUMN. 
DISCONNECT DUAL POLE ARMING SENSOR. 
(CHECK FOR PROPER CONNECTION TO DUAL POLE ARMING SENSOR AT TERMINALS “E” AND “G”. 
IF OK THEN DISCONNECT DERM. 
CHECK FOR PROPER CONNECTION TO DERM AT TERMINALS “Ad” AND “AS”. 
IF OK THEN CONNECT 139879 ARMING SENSOR TESTER TO DUAL POLE ARMING SENSOR HARNESS CONNECTOR ONLY, 
(MEASURE RESISTANCE FROM DERM HARNESS CONNECTOR TERMINAL “A4” TO J 39879 TERMINAL “E*. 
15 RESISTANCE 5.0  ORLESS? 


ves [wo | 


(© MEASURE RESISTANCE FROM DERM HARNESS CONNECTOR REPAIR OPEN IN CKT 236. 
TERMINAL “AS” TO 1 39879 TERMINAL “G”. 
IS RESISTANCE 5.0 9 OR LESS? 


YES NO 


IGNITION SWITCH “ON.” REPAIR HIGH RESISTANCE IN CKT 1400. 
MEASURE VOLTAGE ON DERM HARNESS CONNECTOR FROM 
TERMINAL “AS” TO TERMINAL “A12” (GROUND). 

IS VOLTAGE 1 VOLT OR LESS? 


YES NO 


IGNITION SWITCH “OFF.” @ IGNITION SWITCH “OFF.” 
DISCONNECT J 39879 AND RECONNECT DERM AND DUAL POLE ¢_ REPAIR SHORT FROM CKT 1400 TO B+. 
ARMING SENSOR. 

IGNITION SWITCH “ON.” 

USING TECH 1 DATA LIST FUNCTION, SELECT “DRIVER SOURCE.” 
IS VOLTAGE GREATER THAN 31 VOLTS? 


1 e IGNITION SWITCH “OFF. IGNITION SWITCH “OFF.” 
je GOTOCHARTA. REPLACE DUAL POLE ARMING SENSOR. 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY 
MOUNTED. 

‘CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


12-28-93 
PS 18824 
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AIR BAG 15A 


TOIGNITION | 


$261 
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Np — 11398 VEL: A 


11398 VEL: 


11398 VEL: 


1139 VEL. 
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1751€ BLKAWHT 
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0237 


11-30-93 
MS 10470 


DTC 34 


DUAL POLE ARMING SENSOR IGNITION FEED OPEN 
Circuit Description: 

During the “Turn-ON” tests, performed at the beginning of each ignition cycle, the DERM delays the 
charging of the “Driver 36 VLR” and “Passenger 36 VLR” power supplies. While the delay is active the DERM 
measures the voltage at the “Driver 36 VLR” terminal "A4”, "Passenger 36 VLR” terminal "A3”, “Driver Source 
Sense” terminal "A5”, and “Passenger Source Sense” terminal “A6”. When the voltage measured at the two "36 
VLR” power supplies indicates they are in a discharged state and the voltage measured at each "Source Sense” 
terminal is a specified amount below “Ignition 1” voltage DTC 34 is set. 

DTC Will Set When: With both “36 VLR” power supplies in a discharged state, the voltage measured at 

“Driver Source Sense” terminal "A5” and “Passenger Source Sense” terminal “A6” are simultaneously a specified 
amount below "Ignition 1” voltage and no “higher priority faults” are detected. This test is run once each ignition 
cycle during the "Turn-ON” tests while the "36 VLR Delay’ is active. 

ction Taken: DERM turns "ON" the "AIR BAG” warning lamp and sets a diagnostic trouble code. 

DTC Will Clear When: With both “36 VLR” power supplies in a discharged state, the voltage measured at 
“Driver Source Sense” terminal “A5” and “Passenger Source Sense” terminal "A6” are simultaneously within 
specified range of "Ignition 1” voltage. When neither the failure nor clear conditions are met, the state of the 
diagnostic trouble code from the previous ignition cycle is used. 


DTC Chart Test Description: Number(s) below “Passenger Source Sense” circuit, or a malfunctioning 

refer to circled number(s) on the diagnostic chart. dual pole arming sensor. The test for this diagnostic 

1. This test checks for an open in the “Ignition 1” trouble code is only run while the “AIR BAG” warning 

circuit between the splice and the dual pole arming —_lamp is performing the bulb check. When a scan tool 

sensor. "Clear Codes” command is issued and the malfunction 

2. This test determines whether the malfunction is is still present, the DTC will not reappear until the 

internal to the dual pole arming sensor. ignition switch is turned “OFF” for at least two 

7 minutes with the entire SIR system connected and 

Diagnostic Aids: An intermittent condition is then the ignition switch is turned "ON.” 
likely to be caused by an improper connection at dual 
pole arming sensor terminal "D” or “A” and "G”, 
improper connection at DERM terminal "A5” and 
“A6”, open ignition feed to the dual pole arming 
sensor, open “Driver Source Sense” circuit and open 
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DTC 34 


DUAL POLE ARMING SENSOR 
IGNITION FEED OPEN 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 OVM 
WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A CHECK FOR 
PROPER CONNECTION IS REQUESTED REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS" IN SECTION 8A-4. WHEN A WIRE, CONNECTOR OR TERMINAL 
REPAIR IS REQUESTED USE J 38 125-A TERMINAL REPAIR KIT AND REFER TO 
“WIRING REPAIR” IN THIS SECTION. 


IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED NEAR 
THE BASE OF THE STEERING COLUMN. 

DISCONNECT DUAL POLE ARMING SENSOR 

‘CHECK FOR PROPER CONNECTION TO DUAL POLE ARMING SENSOR AT TERMINAL “I 
IF OK THEN DISCONNECT DERM. 

CONNECT J 39879 ARMING SENSOR TESTER TO DUAL POLE ARMING SENSOR AND DUAL POLE ARMING 
‘SENSOR HARNESS CONNECTOR. 

MEASURE RESISTANCE FROM DERM HARNESS CONNECTOR TERMINAL “A” TO J 39879 TERMINAL “D”. 
IS RESISTANCE 5.00 OR LESS? 


YES 
os 
¢ IGNITION SWITCH “ON.” REPAIR OPEN IN CKT 11396. 
@ MEASURE VOLTAGE ON DERM HARNESS CONNECTOR 
FROM TERMINAL “AS” TO TERMINAL “A1” (GROUND). 
IS VOLTAGE 1 VOLT OR LESS? 


IGNITION SWITCH “OFF. IGNITION SWITCH “OFF.” 
GOTOCHARTA. REPLACE DUAL POLE ARMING SENSOR. 


RECONNECT ALL SIR SYSTEM 
COMPONENTS, ENSURE ALL COMPONENTS: 
‘ARE PROPERLY MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 
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AIRBAG 154 
TOIGNITION S261 
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DTC 35 


DISCRIMINATING SENSOR OPEN OR MISSING 
Circuit Description: 

During normal, non-deployment operation of the SIR system a small amount of current flows through both 
the driver and passenger deployment loops. ‘The diagnostic resistors within the dual pole arming sensor and the 
discriminating sensors along with the resistance of the inflator modules cause voltage drops within the 
deployment loops. The DERM monitors the voltage at “Driver Side Low” terminal “B8” and “Passenger Side 
Low” terminal "B7” to detect shorts or opens within the deployment loops. When the measured voltage at either 
terminal is within a specified percentage of its respective “36 VLR” power supply voltage for 500 milliseconds 
DTC 35 is set. 


DTC Will Set When: The voltage measured at "Driver Side Low” terminal "B8” or at "Passenger Side Low” 
terminal "B7” is within a specified percentage of its respective "36 VLR” power supply voltage for 500 
milliseconds. This test is run every 100 milliseconds during the “Continuous Monitoring” tests 


Action Taken: DERM turns “ON” the "AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltages measured at “Driver Side Low” terminal “B8” and “Passenger Side Low” 
terminal "B7” are both above or below the percentage of their respective “36 VLR” power supply voltage which 
sets DTC 35. 


DTC Chart Test Description: Number(s) below 5. This test checks for decreased resistance in the 


refer to circled number(s) on the diagnostic chart. diagnostic resistors in the dual pole arming sensor. 
1. This test checks for increased resistance in the RH 4 - 
forward discriminating sensor. Diagnostic Aids: An intermittent condition is 
2. This test checks for an open ground feed to the RH _ likely to be an improper connection at either of the 
forward discriminating sensor. discriminating sensor terminals, an open in either 
3. This test checks for increased resistance intheLH ground feed to the discriminating sensors, a 
forward discriminating sensor. malfunctioning dual pole arming sensor or a 


4. This test checks for an open ground feed to the LH malfunctioning discriminating sensor 
forward discriminating sensor 
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DTC 35 


= DISCRIMINATING 
check PERFORMED SENSOR OPEN 
OR MISSING 


r 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 GOTO THE “SiR 
DVM WITH CORRECT TERMINAL ADAPTER FROM/35616-A. WHENA —_| | DIAGNOSTIC 
(CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO. {SYSTEM 
“INTERMITTENTS AND POOR CONNECTIONS" IN SECTION 8A-4. WHEN A |! CHECK.” 

WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE J 38125-A | ‘~ 

TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR" IN THIS SECTION. 


DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF 
‘THE STEERING COLUMN. 

DISCONNECT RH FORWARD DISCRIMINATING SENSOR. 

‘CHECK FOR PROPER CONNECTION TO RH FORWARD DISCRIMINATING SENSOR AT TERMINALS "B” AND “C”. 

IF OK THEN MEASURE RESISTANCE ON RH FORWARD DISCRIMINATING SENSOR FROM TERMINAL "B” TO TERMINAL “C". 
IS RESISTANCE LESS THAN 8.54kQ7. 


NO 

= 

(2)[ © MEASURE RESISTANCE FROM RH FORWARD DISCRIMINATING REPLACE RH FORWARD 
SENSOR HARNESS CONNECTOR TERMINAL “C” TO GROUND. DISCRIMINATING SENSOR. 
ISRESISTANCE 5.00 ORLESS? 


NO 
Je oisconwect in ronwann oiscananaTig SENSOR [Riranorn ar Tar 
* Cileck oR PROPER CONNECTION TOLH FORWARD, 
DISCRIMINATING SENSOR AT TERMINALS “B” AND “C”. 
Toe THEN MEASURE RESISTANCE ON LI FORWARD 
DISCRIMIVATING SENSOR FROM TERMINAL" TO TERMINAL “C*, 
IBRESISTANCE LESS THAW BS ka? 


NO 

—_ 

©. MEASURE RESISTANCE FROM LH FORWARD DISCRIMINATING REPLACE LH FORWARD 
‘SENSOR HARNESS CONNECTOR TERMINAL “C” TO GROUND. DISCRIMINATING SENSOR. 
IS RESISTANCE 5,00 ORLESS? 


DISCONNECT DUAL POLE ARMING SENSOR. REPAIR OPEN IN CKT 17516. 
CONNECT J 39879 ARMING SENSOR TESTER TO DUAL POLE 
ARMING SENSOR. 

MEASURE RESISTANCE ON J 39879 FROM TERMINAL “G" TO 
TERMINAL “F” AND FROM TERMINAL “A” TO TERMINAL “B”. 
IS EACH MEASUREMENT GREATER THAN 12.56 kQ? 


NO 
Secuse —— es 

r ae 

[GOTO CHARTA. | REPLACE DUAL POLE ARMING SENSOR. 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY 
MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK. 


12-7-93 
Ms 11904 
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9J-64 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


AIR BAG 154 
TO IGNITION. ‘$261 
SwitcH —<—#\e— 11394 VEL. A 11398 YEL- 


11398 YEL- 1139C YEL- 
236 YELBLK 
1400 LT GRN’ 
1401 PNK: 
1837 LT GRNWHT 


1403¢ 
PASS. INFLATOR 

MODULEJUMPER —— WHT/BLK 

14038 WHTI/BLK- [a] 1403A WHT/BLK 
14048 DK GRNWHT-] B | 14044 DK GRNWHT 


SHORTINGRAR Cy 


SIRCOIL 


a0ac 
JDK GRNWWHT 


347A WHT 
3478 WHT }48A DK GRN 
LH FORWARD oe em 


[ as [IGNITION 1 

[ A10 IGNITION 1 

[aa J ORIVER 36 VLR 

as | DRIVER 
SOURCE SENSE 

[as | PASS. 36 viR 


[as | ASS,souRCE 
SENSE 


PASS. SIDE HIGH 
[a7] ass. sive tow 


[as | River sive 
HIGH 


[ss [DRIVER SIDE 
Low 


DISCRIMINATING ISHORTING BARS! 
mena Sine peau jORTING 17518 BLKAWHT 
1751C BLKAWHT. 


RH FORWARD 17518 BLEWHT 
DISCRIMINATING i 
SENSOR 


DTC 36 
PASSENGER LOOP ENERGY RESERVE FEED OPEN 
Circuit Descrip 


During the “Continuous Monitoring” tests the DERM monitors the voltage at “Passenger Source Sense” 
terminal “A6”. When the circuit is operating normally the measured voltage will be slightly less than 
“Passenger 36 VLR.” If the “Passenger 36 VLR” circuit opens the voltage measured at "Passenger Source Sense” 
will decrease to slightly less than “Ignition 1” voltage. When the voltage measured at “Passenger Source Sense” 
is within a specified range of “Ignition 1” for 500 milliseconds DTC 36 is set. 


DTC Will Set When: ‘The voltage measured at “Passenger Source Sense” terminal "A6” is within a specified 
range of “Ignition 1” for 500 milliseconds. This test is run every 100 milliseconds during “Continuous 
Monitoring” tests. 

Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltage measured at “Passenger Source Sense” terminal “A6” is outside the 
specified range of “Ignition 1” which sets the diagnostic trouble code, for 500 milliseconds. 


DTC Chart Test Description: Number(s) below 4. This test determines whether the malfunction is 


refer to cireled number(s) on the diagnostic chart. due to the dual pole arming sensor. 
1. This test checks for an open in the “Passenger 36 oar 
VLR’ circuit. Diagnostic Aids: An intermittent condition is 


2. This test determines whether the malfunction is likely to be caused by a poor connection at dual pole 
due to high resistance in the “Passenger Source arming sensor terminal “A” or “C”, poor connection at 


Sense” circuit. DERM terminal “A3” or “A6”, an open in CKT 1401 or 
3. This test checks for a short from the “Passenger CKT 1837, or a malfunctioning dual pole arming 
Source Sense” circuit to B+. sensor. 
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WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE 
439200 DVM WITH CORRECT TERMINAL ADAPTER FROM 
135616-A. WHEN A CHECK FOR PROPER CONNECTION IS 
REQUESTED REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS" IN SECTION 8A-4. WHEN A WIRE, CONNECTOR 
(OR TERMINAL REPAIR IS REQUESTED USE J 38125-A TERMINAL 
REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. 


DTC 36 


PASSENGER LOOP ENERGY 
RESERVE FEED OPEN 


NO 


GO TO THE "SIR DIAGNOSTIC 
{ SYSTEM CHECK.” 


IGNITION SWITCH “OFF.” 


THE STEERING COLUMN. 
DISCONNECT DUAL POLE ARMING SENSOR. 


IF OK THEN DISCONNECT DERM. 


IS RESISTANCE 5.0  ORLESS? 


DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF 


CHECK FOR PROPER CONNECTION TO DUAL POLE ARMING SENSOR AT TERMINALS “A” AND “¢ 


CHECK FOR PROPER CONNECTION TO DERM AT TERMINALS “A3” AND “A6”. 
IF OK THEN CONNECT J 39879 ARMING SENSOR TESTER TO DUAL POLE ARMING SENSOR HARNESS CONNECTOR ONLY. 
MEASURE RESISTANCE FROM DERM HARNESS CONNECTOR TERMINAL “A3” TO 39879 TERMINAL "C”. 


@ MEASURE RESISTANCE FROM DERM HARNESS CONNECTOR 
TERMINAL ”A6” TO J 39879 TERMINAL “A”. 
IS RESISTANCE 5.0  ORLESS? 


YES 


REPAIR OPEN IN CKT 1401. 


NO 
i 


© IGNITION SWITCH “ON.” 

© MEASURE VOLTAGE ON DERM HARNESS CONNECTOR 
FROM TERMINAL “A6” TO TERMINAL A1” (GROUND). 
1S VOLTAGE 1 VOLT OR LESS? 


YES 


REPAIR HIGH RESISTANCE IN CKT 1837. 


NO 
= aa 


IGNITION SWITCH “OFF.” 
DISCONNECT J 39879 AND RECONNECT DERM AND DUAL, 
POLE ARMING SENSOR. 

IGNITION SWITCH “ON.” 

USING TECH 1 DATA LIST FUNCTION, SELECT “PASS. SOURCE.” 
IS VOLTAGE GREATER THAN 31 VOLTS? 


IGNITION SWITCH “OFF.” 
te GOTOCHARTA 


© IGNITION SWITCH “OFF.” 
© REPAIR SHORT FROM CKT 1837 TOB+. 


IGNITION SWITCH “OFF.” 
REPLACE DUAL POLE ARMING SENSOR, 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY 
MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT "SIR DIAGNOSTIC SYSTEM CHECK.” 


11-30-93, 
Ps 18825 
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9J-66 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


AIRBAG 15, 
TOIGNITION S261 
‘SWITCH “SN 1139 VEL A, [as ]icnition 1 


1396 VEL: [A10 | IGNITION 1 
[aa | ORIVER 36 VLR 


[as | Sa 
SOURCE SENSE 


PASS, SOURCE 
SENSE 


PASS. INFLATOR 
MODULE JUMPER 


14038 WHT/BLK: 
14048 DK GRNWHT 


— 


SIRCOIL, 
SEMBLY, 


sero 2 
tu ronwaan 217° WHT i 
OisCRRANATING ORTING BARS 
SENSOR 


DTC 42 
LOOP ENERGY RESERVE VOLTAGE LOW 
Circuit Description: 


During the "Turn-ON” tests, performed at the beginning of each ignition cycle, the DERM delays charging of 
the “Driver 36 VLR” terminal "A4” and “Passenger 36 VLR” terminal "A3” power supplies. After the delay has 
expired both "36 VLR” power supplies are allowed to charge. The DERM monitors each "36 VLR” power supply 
to ensure each has charged to a voltage above a specified value within 10 seconds after “Ignition 1” voltage is first, 
applied to the DERM. When either "36 VLR” power supply does not reach the specified voltage within the 
allowed time or, once reaching the specified voltage, falls below it for 500 milliseconds, DTC 42 is set. 


DTC Will Set When: The voltage at either "36 VLR” power supply does not exceed a specified value within 10 
seconds after “Ignition 1” voltage is first applied to the DERM or, once having reached the specified value, either 
“36 VLR” power supply voltage falls below the specified value for 500 milliseconds. This test is run each ignition 
cycle at “Turn-ON” to detect a charge time failure and, after charging, tested every 100 milliseconds during the 
“Continuous Monitoring” tests. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The voltages measured at “Driver 36 VLR” terminal “A4” and “Passenger 36 VLR” 
terminal "A3” are above a specified value for 500 milliseconds. 


DTC Chart Test Description: Number(s) below 4. This test checks for a short from the “Driver 36 


refer to circled number(s) on the diagnostic chart. VLR" or “Passenger 36 VLR" circuit to ground. 
1. This test checks whether the DERM has set the A , 2 
diagnostic trouble code falsely. Diagnostic Aids: An intermittent condition is 


2. This test checks whether a malfunctioning dual __ likely to be caused by a short from “Driver 36 VLR” or 
pole arming sensor is preventing the “Driver 36 “Passenger 36 VLR” to B+ or ground, or a 
VLR” or “Passenger 36 VLR” from charging. malfunctioning dual pole arming sensor. 

3. This test checks for a short from the “Driver 36 
VLR" or “Passenger 36 VLR” circuit to B+ 
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DTC 42 
LOOP ENERGY RESERVE 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? VOLTAGE LOW 


YES 
= 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 
DVM WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A 
‘CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS" IN SECTION 8A-8. WHEN A. 
WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE J 38125-A 
‘TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. 


ox 


© IGNITION SWITCH “ON.” 

© USING TECH 1 SIR DATA LIST FUNCTION SELECT “DRIVER 36 VLR” AND "PASS. 36 VLR.” 

‘© RECORD BOTH “DRIVER 36 VLR” AND “PASS. 36 VLR” VOLTAGES ON REPAIR ORDER. 
ARE BOTH RECORDED VOLTAGES 32.5 VOLTS OR MORE? 


r 1 
IGNITION SWITCH “OFF.” {0 IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER te GOTOCHARTA, 
INFLATOR MODULES, YELLOW SIR & 7 
CONNECTORS LOCATED NEAR THE BASE OF 
THE STEERING COLUMN. 

DISCONNECT DUAL POLE ARMING SENSOR. 
IGNITION SWITCH “ON.” 

USING TECH 1 SIR DATA LIST FUNCTION SELECT 
“DRIVER 36 VLR” AND “PASS. 36 VLR.” 

ARE THE DISPLAYED VOLTAGES WITHIN 2 
VOLTS OF THE RECORDED VOLTAGES? 


YES NO 
—— 


USING TECH 1 SIR DATA LIST FUNCTION SELECT “IGNITION.” © IGNITION SWITCH“ OFF.” 
1S THE DISPLAYED VOLTAGE WITHIN 2 VOLTS OF THE ‘© REPLACE DUAL POLE ARMING SENSOR. 
RECORDED "DRIVER 36 VLR OR "PASS. 36 VLR” VOLTAGE? 


IGNITION SWITCH “OFF.” © IGNITION SWITCH” OFF.” 
IRE EITHER OF THE RECORDED © REPAIR SHORT FROM EITHER 
VOLTAGES 1 VOLT ORLESS? CKT 236 (DRIVER 36 VLR) OR 


_—— CKT 1401 (PASS. 36 VLR) TO B+ 


Yes 
a 
{GO TO CHART A. REPAIR SHORT FROM EITHER CKT 236 
(DRIVER 36 VLR) OR CKT 1401 (PASS. 
36 VLR) TO GROUND. 


RECONNECT ALL SIR SYSTEM COMPONENTS, 
ENSURE ALL COMPONENTS ARE PROPERLY 
MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT "SIR DIAGNOSTIC SYSTEM CHECK.” 


11.30.93 
PS 18826 
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9J-68 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


AIR BAG 158 261 
\ 9 — 11390 YEL- a 
11396 VEL: 


TOIGNITION 
‘SWITCH 


11398 vew-[ as |!GnmTion 1 
1139¢ YEL-] aro J IGNITION 1 
236 YELBLK-[_aa J DRIVER 36 VLR 
taoo tr can-[ a5 | SOURCE sense 
1401 PNK-[ a3 | PASS. 36VLR 
137 LT GRNWHT-T ag_| BASS,SOURCE 


buat 
POLE 

ARMING 

‘SENSOR 


PASS. 
INFLATOR 
MODULE 


1403¢ 


PASS. INFLATOR WHT/BLK 


MODULE JUMPER 
14038 WHT/BLK 
14048 DK GRNWHT 


bones BAR c 


wu 


1403 WHT/BLK. 
14048 DK GRNWHT 


PASS. SIDE HIGH 
"ASS. SIDE LOW 


DRIVER, 
INFLATOR 1404 
MODULE JOK GRNWHT 


SIR COIL 
ASSEMBLY, 


247A wut [ao] BRIVERSIOE 
Driver sive 
saan ox can og | ORV 


3878 WHT 
LH FORWARD. 
DISCRIMINATING 


17518 BLK/WHT 
1751C BLKAWHT 
RH FORWARD 


DISCRIMINATING 


ENSOR 
am oRY ‘SENSOR 


DTC 43 
DRIVER SOURCE FEED LOW 
Circuit Description: 


During normal, non-deployment operation of the SIR system the DERM monitors the voltage supplied 
through the dual pole arming sensor to the high side of the driver deployment loop at the “Driver Source Sense” 
terminal "A5”. This measured voltage will have a value approximately equal to “Driver 36 VLR.” When the 
voltage measured at “Driver Side Low” terminal “B8” is in its normal operating range, indicating driver 
deployment loop integrity has been maintained, while simultaneously the voltage measured at "Driver Source 
Sense” is a specified amount below "Driver 36 VLR” for 500 milliseconds DTC 43 is set. 

DTC Will Set When: The voltage measured at “Driver Side Low” terminal "B8” is within a specified 
percentage of “Driver 36 VLR” while simultaneously the voltage measured at “Driver Source Sense” terminal 
*A5” is a specified amount below “Driver 36 VLR” for 500 milliseconds. This test is run every 100 milliseconds 
during the "Continuous Monitoring” tests. 

Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 

DTC Will Clear When: The voltage measured at "Driver Side Low” terminal “B8” is within a specified 
percentage of "Driver 36 VLR” while simultaneously the voltage measured at "Driver Source Sense” terminal 
“AS” is within a specified amount of “Driver 36 VLR” for 500 milliseconds, 


DTC Chart Test Description: Number(s) below Diagnostic Aids: An intermittent condition is 


refer to circled number(s) on the diagnostic chart. 

1. This test checks for high resistance in the "Driver 
36 VLR” circuit. 

2. This test checks for an open in "Driver Source 
Sense” circuit. 

3. This test checks for a short from the “Driver 
Source Sense” circuit to ground 

4. The test determines whether the malfunction is 
due to increased resistance across the "Driver 
Source Sense” resistor in the dual pole arming 
sensor. 


likely to be caused by a poor connection to the DERM 
at terminal “A4” or “A5”, a poor connection to the dual 
pole arming sensor at terminal “E” or “G”, an open or 
short to ground in CKT 1400, increased resistance in 
CKT 236 or a malfunctioning dual pole arming sensor. 
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Was THE “Sm OIAGHOSTC SYSTEM CHECK pewwoneo? | 


YES 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE 
139200 DVM WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. 
WHEN A CHECK FOR PROPER CONNECTION IS REQUESTED REFER 
TO “INTERMITTENTS AND POOR CONNECTIONS” IN SECTION 8A-4. 
‘WHEN A WIRE, CONNECTOR OR TERMINAL REPAIR 1S REQUESTED 
USE J 38125-A TERMINAL REPAIR KIT AND REFER TO "WIRING 
REPAIR” IN THIS SECTION. 


DTC 43 
DRIVER SOURCE FEED LOW 


F a 
| GOTO THE “SIR DIAGNOSTIC SYSTEM CHECK.” ! 


IGNITION SWITCH “OFF.” 


‘THE STEERING COLUMN. 
DISCONNECT DERM. 


IF OK THEN DISCONNECT DUAL POLE ARMING SENSOR. 


IS RESISTANCE 5.00 OR LESS? 


DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF 


‘CHECK FOR PROPER CONNECTION TO DERM AT TERMINAL “A4” AND "AS". 


‘CHECK FOR PROPER CONNECTION TO OUAL POLE ARMING SENSOR AT TERMINAL “E” AND “G*. 
IF OK THEN CONNECT J 39879 ARMING SENSOR TESTER TO DUAL POLE ARMING SENSOR HARNESS CONNECTOR ONLY. 
MEASURE RESISTANCE FROM J 39879 TERMINAL "E” TO DERM HARNESS CONNECTOR TERMINAL “A4”. 


YES 


———————s 


NO 


— 
© MEASURE RESISTANCE FROM J 39879 TERMINAL "G” TO 
DERM HARNESS CONNECTOR TERMINAL “AS” 
IS RESISTANCE 5.00 OR LESS? 


YES 


—— 
REPAIR HIGH RESISTANCE IN CKT 236. 


NO 
i 


© MEASURE RESISTANCE ON DERM HARNESS CONNECTOR 
FROM TERMINAL “AS” TO TERMINAL “A1” (GROUND). 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES 


REPAIR OPENIN CKT 1400. 


NO 


© DISCONNECT J 39879 FROM DUAL POLE ARMING 
SENSOR HARNESS CONNECTOR AND CONNECT TO 
DUAL POLE ARMING SENSOR. 
MEASURE RESISTANCE ON J 39879 FROM TERMINAL 
“R* TO TERMINAL "G”. 
IS RESISTANCE 12.9 k@ OR MORE? 


{GOTO CHART A. _ 


REPAIR SHORT FROM CKT 1400 TO GROUND. 


2 ET 
REPLACE DUAL POLE ARMING SENSOR. 


© RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
‘ALL COMPONENTS ARE PROPERLY MOUNTED. 
© CLEAR SIR DIAGNOSTIC TROUBLE CODES. 


REPEAT “SIR DIAGNOSTIC SYSTEM CHECK”. 


11.29.93 
Ms 10460 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


9J-70 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


AIRBAG 15A sat 
et ta98 ae Siaeeat 

41396 VEL 4139¢ Vet] aio] IGNITION t 
236 vELaLK-] aa J DRIVER 36VLR 
taoout can] As} 26UnCe sense 
art 1401 PNK-T aa _| PASS. 36 VLR 
SENSOR tea7 LT crnwat-{ ae | PASS,SOURCE 


AL 
LE 


PASS. INFLATOR WHT 


MODULE JUMPER 
14038 WHT/BLK— A ] 14038 WHT/BLK-{"a7_| PASS. SIDE HIGH 


14048 ox GRNwaT fe | 14088 OK GRNWHT | 67 | PASS. SIDELOW 
SHORTING BAR uo 


DRIVER 
INFLATOR = SIRCOIL 1404 
MODULE —__assemaLy __ JDK GRNWHT 


i Pt aerator soe 
io 


3478 WHT 348A DK GRN DRIVER SIDE 
LH FORWARD 4 f Lee }Pow 
DISCRIMINATING ISHORTING BARS! 17518 BLKWHT 


‘SENSOR 
1751¢ BLKWHT 


RH FORWARD 17518 BLKWHT = | 
DISCRIMINATING 
‘SENSOR 


11-30-93 
MS 10470 


DTC 44 


PASSENGER SOURCE FEED LOW 
Circuit Description: 

During normal, non-deployment operation of the SIR system the DERM monitors the voltage supplied 
through the dual pole arming sensor to the high side of the passenger deployment loop at the “Passenger Source 
Sense” terminal “A6”. The measured voltage will have a value approximately equal to “Passenger 36 VLR.” 
When the voltage measured at “Passenger Side Low” terminal "B7” is in its normal operating range, indicating 
passenger deployment loop integrity has been maintained, while simultaneously the voltage measured at 
“Passenger Source Sense” is a specified amount below “Passenger 36 VLR” for 500 milliseconds DTC 44 is set. 
DTC Will Set When: The voltage measured at “Passenger Side Low” terminal "B7” is within a specified 
percentage of “Passenger 36 VLR” while simultaneously the voltage measured at “Passenger Source Sense” 
terminal "A6” is a specified amount below “Passenger 36 VLR” for 500 milliseconds. This test is run every 100 
milliseconds during the “Continuous Monitoring” tests. 

Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 

DTC Will Clear When: The voltage measured at “Passenger Side Low” terminal “B7” is within a specified 
percentage of “Passenger 36 VLR” while simultaneously the voltage measured at “Passenger Source Sense” 
terminal “A6” is within a specified amount of “Passenger 36 VLR” for 500 milliseconds. 


DTC Chart Test Description: Number(s) below 


refer to circled number(s) on the diagnostic chart. Diagnostic Aids: An intermittent condition is 

1. This test checks for high resistance in the _ likely to be caused by a poor connection to the DERM 
“Passenger 36 VLR” circuit. at terminal “A3” or “A6”, a poor connection to the dual 

2. This test checks for an open in the “Passenger _pole arming sensor at terminal “A” or “C”, an open or 
Source Sense” circuit. short to ground in CKT 1837, increased resistance in 

3. This test checks for a short from the “Passenger CKT 1401 or a malfunctioning dual pole arming 
Source Sense” circuit to ground. sensor. 


4. This test determines whether the malfunction is 
due to increased resistance across the “Passenger 
Source Sense” resistor in the dual pole arming 
sensor. 
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DTC 44 
WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? PASSENGER SOURCE FEED LOW 


YES NO 
= ras = 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE {GO TO THE “SIR DIAGNOSTIC SYSTEM CHECK 
439200 DVM WITH CORRECT TERMINAL ADAPTER FROM as os 
135616-A. WHEN A CHECK FOR PROPER CONNECTION IS 
REQUESTED REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 84-4. WHEN A WIRE, CONNECTOR 
(OR TERMINAL REPAIR IS REQUESTED USE } 38125-A TERMINAL 
REPAIR KIT AND REFER TO "WIRING REPAIR™ IN THIS SECTION. 


IGNITION SWITCH “OFF.” 

DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF 
‘THE STEERING COLUMN. 

DISCONNECT DERM. 

‘CHECK FOR PROPER CONNECTION TO DERM AT TERMINAL “A3” AND “AG”. 

IF OK THEN DISCONNECT DUAL POLE ARMING SENSOR. 

CHECK FOR PROPER CONNECTION TO DUAL POLE ARMING SENSOR AT TERMINAL “A” AND “C*. 

IF OK THEN CONNECT J 39879 ARMING SENSOR TESTER TO DUAL POLE ARMING SENSOR HARNESS CONNECTOR ONLY. 
MEASURE RESISTANCE FROM J 39879 TERMINAL "C” TO DERM HARNESS CONNECTOR TERMINAL “A3”. 

IS RESISTANCE 5.09 ORLESS? 


YES 

= 

@ MEASURE RESISTANCE FROM J 39879 TERMINAL “A” REPAIR HIGH RESISTANCE IN CKT 1401. 
‘TO DERM HARNESS CONNECTOR TERMINAL “AG”. 
IS RESISTANCE 5.00 ORLESS? 


YES NO 


© MEASURE RESISTANCE ON DERM HARNESS CONNECTOR REPAIR OPEN IN CKT 1837. 
FROM TERMINAL “AG” TO TERMINAL “A1" (GROUND). 
DOES 139200 DISPLAY “OL” (INFINITE)? 


Yes 


‘© DISCONNECT 139879 FROM DUAL POLE ARMING REPAIR SHORT FROM CKT 1837 TO GROUND. 
SENSOR HARNESS CONNECTOR AND CONNECT TO DUAL 
POLE ARMING SENSOR. 

© MEASURE RESISTANCE ON J 39879 FROM TERMINAL 
TO TERMINAL “B”. 

IS RESISTANCE 12.9 k@ ORMORE? 


REPLACE DUAL POLE ARMING SENSOR. 


© RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
ALL COMPONENTS ARE PROPERLY MOUNTED. 

¢ CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK". 


11-29-93 
MS 10465 
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9J-72_ SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM. 


TO IGNITION AIRBAG 154: $261 


‘SWITCH “<—— N—11398 YEL- A 
11396 VEL. 


[ae ] Bags. souRcE 
SENSE 
Pas 1403 
INFLATOR PASS. INFLATOR 
Mapute MODULEJUMPER —_ WHTIBLK 
14038 WHT/BLK 14038 WHT@LK-[A7_| PASS. SIDE HIGH 
14048 DK GRNWHT 1404A DK GRNWHT [87 | PASS. SIDE LOW 


SHORTING BAR 


= [59 | DRIVER SIDE 
Rey 
seewit wor 


LH FORWARO K 
DISCRIMINATING 
SENSOR 


$154, 17518 BLKWHT: 
1751C BLKAWHT 


RH FORWARD 
DISCRIMINATING 
‘SENSOR 


* 


DTC 51 
FRONTAL CRASH DETECTED 
Circuit Description: 


Closure of the dual pole arming sensor is detected when the voltage measured at “Driver Side High” terminal 
“B9” or at “Passenger Side High” terminal “A7” is within a specified amount of its respective deployment loop 
supply voltage. Closure of either discriminating sensor is detected when the voltage measured at “Driver Side 
Low” terminal "B8” or at “Passenger Side Low” terminal "B7” is within a specified amount of ground potential. 
When both conditions are met simultaneously on either the driver side or passenger side for not less than 250 
microseconds “Crash Data” is recorded and DTC 51 is set. 


DTC Will Set When: Closure of the dual pole arming sensor and at least one of the discriminating sensors is 
detected for not less than 250 microseconds on either the driver side or passenger side. Conditions are monitored 
whenever the DERM is functioning normally. 


Action Taken: DERM turns “ON” the "AIR BAG” warning lamp, records “Crash Data,” and sets a diagnostic 
trouble code. 


DTC Will Clear When: A scan tool “Clear Codes” command is received by the DERM. 


DTC Chart Test Descrip' Number(s) below 5. This test checks for a DERM malfunction setting 


refer to circled number(s) on the diagnostic chart. the diagnostic trouble code. 
1. When DTC 42 and DTC 51 are set simultaneously, 6. This test determines whether the diagnostic 
perform DTC 42 diagnosis first. trouble code was set inadvertently during 
2. Ifinflator module(s) has not deployed, DTC 51 may diagnosis. 
have set falsely. 7. When a frontal crash has occurred, it is necessary 
3. IfDTC 51 has set with no signs of frontal impact, to perform the indicated procedures to ensure the 
the diagnostic trouble code has set falsely. SIR system is fully functional 


4, This test checks for a DERM malfunction setting 
the diagnostic trouble code 
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DTC 51 
FRONTAL CRASH DETECTED 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


1S DTC 42 CURRENT? 


© IGNITION SWITCH “OFF.” 
HAS INFLATOR MODULE(S) DEPLOYED? 


NO. 
a 
INSPECT FRONT OF VEHICLE AND 

UNDERCARRIAGE FOR SIGNS OF IMPACT. 


NO SIGNS OF IMPACT 


Lass come 


oe 


SIGNS OF IMPACT 


'O THE “SIR DIAGNOSTIC SYSTEM CHECK. 


= 
ait 
4 


IGNITION SWITCH “ON.” 
USING TECH 1 DATA LIST FUNCTION 
‘SELECT “DEPLOY COMMAND.” 

IS DEPLOY COMMAND “ACTIVE”? 


CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
TCS! SET? 


IGNITION SWITCH “OFF.” 
WAS OTC51 SET WHEN THE “SIR 
DIAGNOSTIC SYSTEM CHECK” 
WAS FIRST PERFORMED? 


OTOCHARTA. | 


AN ACCIDENT” IN THIS SECTION. 
CLEAR SIR DIAGNOSTIC TROUBLE CODES, 
REPEAT "SIR DIAGNOSTIC SYSTEM CHECK.” 


REPLACE COMPONENTS AND PERFORM INSPECTIONS AS 
DIRECTED IN “REPAIRS AND INSPECTIONS REQUIRED AFTER 


ro aon] 
© IGNITION SWITCH “OFF.” | 


© GOTOCHARTA. | 


© GOTOCHARTA. H 


REPEAT "SIR DIAGNOSTIC 


SYSTEM CHECK.” 


12-93 
PS 16859 
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AIRBAG 158 
TORT Ne 11398 EL x 11398 YEL- 

11396 YEL- 4139¢ YEL 
236 YEUBLK 
1400 LT GRN 
1401 PNK 


DUAL 
POLE 
ARMING 


SENSOR 1837 TGRNwaT-[ a6 | PASS,SOURCE 


PASS. 1403¢ 
Mogug® — Moouttiueen —_WHTAUK 
[4 } 14038 wiTrek 44038 WHTBLK a7 | PASS. SIDE HIGH 
14048 DK GRNWHT- 1404A DK GRNWHT -] 87 | PASS. SIDELOW 
SHORTING BAR 
DRIVER 


INFLATOR SIRCOIL 
MODULE __ ASSEMBLY, 


[as] piven ioe 
i T erate 
3478 WHT 348A OK GRN-{ 9g [DRIVER SIDE 

LH FORWARD < tow 
DISCRIMINATING 17518 BLKWHT 


‘SENSOR 
1751€ BLKWHT- 


RH FORWARD 

DISCRIMINATING tre 

‘SENSOR 1751A BLKAWHT 
== 


DTC 52 
DATA AREA FULL 
Circuit Description: 


When there is a frontal crash of sufficient force to activate the dual pole arming sensor and at least one of the 
two discriminating sensors simultaneously, DTC 51 is set. At this time the DERM will record information 
regarding SIR system status and vehicle status in EEPROM. DTC 52 will set when the DERM has stored 
information regarding eight frontal crash events. 


DTC Will Set When: The DERM attempts to store frontal crash information and finds the EEPROM data area 
full. This test is run each time the DERM stores or attempts to store information regarding a frontal crash event. 


Action Taken: DERM turns “ON” the "AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: A scan tool “Clear Codes” command is received by the DERM. If, at the next ignition 
“ON” after receiving a “Clear Codes” command, the DERM detects the data area is full, a history diagnostic 
trouble code is set. This allows the “AIR BAG” warning lamp to illuminate should any additional malfunctions 
be detected. 
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DTC 52 
DATA AREA FULL 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


5 
‘© REPLACE DERM. G0 TO THE “SIR DIAGNOSTIC 
@ REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” \ SYSTEM CHECK.” 


es 
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9J-76 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


AIRBAG 158 szet 
\ 2 — 11398 VEL aA 


11396 VEL: 


TOIGNITION 
switch 


11398 YEL 

1139¢ YEL-] Ato | IGNITION 1 

236 vevALK-] aa _] ORIVER 36 VLR 
DRIVER, 

S00 Lr can ‘SOURCE SENSE 

1401 PNK-] aa | PASS. 36 VLR 

1837 LTGRNWHT-T Ag _| PASS, SOURCE 


1403¢ 


PASS.INFLATOR = WHT/BLK 


MODULE JUMPER 
14038 WHT/BLK 
14048 DK GRNWHT 


1403A WHT/BLK {a7 | PASS. SIDE HIGH 
1404n ox aannwut | 87] Pass. sioE Low 


LE swonucean 4 


ory 


DRIVER, 
INFLATOR SIR COIL 
MODULE _ ASSEMBLY, 


Isnaworas 


ISHORTING 


1404 
IDK GRNWHT 


3a7a wut [ag] DRIVER SIDE 
sagaox cnn] ag |DRIVERSIDE 
17518 BLK WHT 


1751C BLKWHT 
17516 BLKWHT 1, 

{iz @37 

17518 BLKWHT 


= 


3478 WHT 
LH FORWARD 
DISCRIMINATING 
‘SENSOR 


DTC 53 
DRIVER SIDE LOW HIGH RESISTANCE 
Circuit Description: 


During the “Initiator Assembly Resistance Test” the DERM grounds the “Driver Side Low” terminal “B8” 
and turns “ON” the passenger current source at the “Passenger Side High” terminal "A7”. This causes a known 
amount of current to flow through the passenger initiator circuit allowing this resistance to be calculated. The 
normal, non-deployment current flow through the driver deployment loop is also affected since the DERM is 
supplying ground through a resistor bypassing the ground supplied by the resistance of the discriminating sensor 
network. When the voltage difference between “Driver Side High” terminal “BQ” and “Driver Side Low” 
terminal "B8” is above a specified value DTC 53 is set. 


DTC Will Set When: The voltage difference between "Driver Side High” terminal "B9” and “Driver Side Low” 
terminal "B8” is above a specified value. This test is run once each ignition cycle during the “Initiator Assembly 
Resistance Test” when: 1) No “higher priority faults” are detected during “Turn-ON,” 2) No “higher priority 
faults” are detected during “Continuous Monitoring” for one second, 3) No “Crank” signal present, 4) “Ignition 1” 
voltage is above a specified value. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 
DTC Will Clear When: The ignition switch is turned “OFF.” 
DTC Chart Test Description: Number(s) below 


refer to circled number(s) on the diagnostic chart. 
1. This test determines whether the malfunction is 


Diagnostic Aids: An intermittent condition is 
likely to be caused by a poor connection at DERM 
terminal “B8” or an open in CKT 348A. The test for 


due to a high resistance or open in the “Driver Side 
Low” circuit between the DERM and the steering 
column harness connector. 


this diagnostic trouble code is run only while the "AIR 
BAG” warning lamp is performing the bulb check. 
When a scan tool “Clear Codes” command is issued and 
the malfunction is still present, the DTC will not 
reappear until the next ignition cycle. 
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DTC 53 


DRIVER SIDE LOW HIGH 
RESISTANCE 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES 
I woeaseses Seeseeeneoceee: 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J GO TO THE “SIR DIAGNOSTIC SYSTEM CHECK.” 
39200 DVM WITH CORRECT TERMINAL ADAPTER FROMJ35616-A. | *==~-~~--=- nnn onan mann nnnn nm 

WHEN A CHECK FOR PROPER CONNECTION IS REQUESTED REFER 

‘TO “INTERMITTENTS AND POOR CONNECTIONS” IN SECTION 8A-4. 

WHEN A WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED 

USE 138125-A TERMINAL REPAIR KIT AND REFER TO “WIRING 

REPAIR” IN THIS SECTION. 

L 

IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR. 
CONNECTORS LOCATED NEAR THE BASE OF THE STEERING COLUMN. 
DISCONNECT DERM. 
CHECK FOR PROPER CONNECTION TO DERM AT TERMINAL “BB”. 
IF OK THEN MEASURE RESISTANCE FROM DERM HARNESS CONNECTOR 
TERMINAL “B8” TO STEERING COLUMN HARNESS CONNECTOR TERMINAL “B”. 
IS RESISTANCE 5.00 OR LESS? 


REPAIR OPEN OR HIGH RESISTANCE IN CKT 348A. 
RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
ALL COMPONENTS ARE PROPERLY MOUNTED. 
‘CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 
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9J-78 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


AIR BAG 158 


oN 


S261 


B98 VELA 


11396 YEL- 


TOIGNITION. 


11398 YEL- 
1139C YEL- 
236 YELBLK: 
1400 LT GRN- 
1401 PNK 
1837 LT GRNAWHT 


ARMING 
‘SENSOR 


[as | PASS,souRCE 
SENSE 


1403¢ 


PASS. INFLATOR WHTABLK 


MODULE JUMPER 


[A } 14038 wate 
14048 DK GRNAWHT: 


ee 


DRIVER, 
INFLATOR 
MODULE 


14038 WHT/BLK. 
14044 DK GRNWHT 


PASS. SIDE HIGH 
PASS. SIDELOW 


far 


SIRCOIL 1408c 
JDK GRNWHT 


347A WHT 
348A DK GRN 


[as _| DRIVER SIDE 
HIGH 


[ea | DRIVER SIDE 
tow 


3478 WHT 
LH FORWARD 
DISCRIMINATING 
‘SENSOR 


17518 BLKWHT 


1751C BLKAWHT- 
17516 BLKWHT 2, 

jaar 

17510 BLKWHT 
= 


RH FORWARD 
DISCRIMINATING. 
SENSOR 


11-30-93 
ms 10470 


DTC 54 
PASSENGER SIDE LOW HIGH RESISTANCE 
Circuit Description: 


During the “Initiator Assembly Resistance Test” the DERM grounds the "Passenger Side Low” terminal "B7” 
and turns “ON” the driver current source at the “Driver Side High” terminal “BQ”. This causes a known amount 
of current to flow through the driver initiator circuit allowing the resistance to be calculated. The normal, non- 
deployment current flow through the passenger deployment loop is also affected since the DERM is supplying 
ground through a resistor bypassing the ground supplied by the resistance of the discriminating sensor network. 
When the voltage difference between "Passenger Side High” terminal “A7” and “Passenger Side Low” terminal 
“BT” is above a specified value DTC 54 is set. 


DTC Will Set When: The voltage difference between “Passenger Side High” terminal “A7” and “Passenger 
Side Low” terminal "B7” is above a specified value. This test is run once each ignition cycle during the “Initiator 
Assembly Resistance Test” when: 1) No “higher priority faults” are detected during “Turn-ON,” 2) No “higher 
priority faults” are detected during “Continuous Monitoring” for one second, 3) No “Crank” signal present, 
4) “Ignition 1” is above a specified value. 


Action Taken: DERM turns “ON” the "AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The ignition switch is turned “OFF.” 


DTC Chart Test Description: Number(s) below 

refer to circled number(s) on the diagnostic chart. 

1. This test determines whether the malfunction is 
due to a high resistance or open in the “Passenger 
Side Low” circuit between the DERM and the 
passenger inflator jumper harness connector on 
SIR wiring harness. 


Diagnostic Aids: An intermittent condition is 
likely to be caused by a poor connection at DERM 
terminal "B7” or an open in CKT 1404A. The test for 
this diagnostic trouble code is run only while the "AIR 
BAG” warning lamp is performing the bulb check. 
When a scan tool "Clear Codes” command is issued and 
the malfunction is still present, the DTC will not 
reappear until the next ignition cycle. 
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DTC 54 


PASSENGER SIDE LOW 
HIGH RESISTANCE 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES 
i pe ae + 

WHEN MEASUREMENTS ARE REQUESTED IN THIS {GO TO THE “SIR DIAGNOSTIC SYSTEM CHECK.” | 
CHART USE J 39200 DVM WITH CORRECT TERMINAL | ~ oe 
ADAPTER FROM J 35616-A. WHEN A CHECK FOR 
PROPER CONNECTION IS REQUESTED REFER TO 
‘“INTERMITTENTS AND POOR CONNECTIONS” IN 
SECTION 8A-4. WHEN A WIRE, CONNECTOR OR 
TERMINAL REPAIR IS REQUESTED USE | 38125-A 
TERMINAL REPAIR KIT AND REFER TO “WIRING 
REPAIR” IN THIS SECTION. 


mi 


@ IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR 
MODULES, YELLOW SIR CONNECTORS LOCATED NEAR 
‘THE BASE OF THE STEERING COLUMN. 

DISCONNECT DERM. 

CHECK FOR PROPER CONNECTION TO DERM AT 
TERMINAL “B7”. 

IF OK THEN MEASURE RESISTANCE FROM DERM 
HARNESS CONNECTOR TERMINAL “B7" TO PASSENGER 
INFLATOR JUMPER HARNESS CONNECTOR ON SIR 
WIRING HARNESS TERMINAL “B”. 

IS RESISTANCE 5.00 OR LESS? 


a 


{GO TO CHART REPAIR OPEN OR HIGH RESISTANCE IN CKT 1404A. 

es RECONNECT ALL SIR SYSTEM COMPONENTS, ENSURE 
ALL COMPONENTS ARE PROPERLY MOUNTED. 
‘CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


11-29-93 
Ms 10442 
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TorenrTion___ AIRBAG 154 $261 


switch “A — 11398 VEL ra 11398 YEL-]_A9 IGNITION 1 
11398 YEL- 1139 YEL 


236 YELBLK—] aa _| DRIVER 36VLR 
DRIVER, 
taoo Lt can-[ as ] S6uRcE sense 
1401 PNK-|_ag_] PASS. 36 VLR 
1837 LT GRNWHT-|_ a6 | BASS_SOURCE 


1403C 
aiawliee 
MODULE JUMPER eke one 
14038 wHT/eLK—{] 14030 WHT/ALK-[Az_] PASS. SIDE HIGH 
14048 0x canwut-te | 1404a ox crwwut {a7 | Pass. siDe LOW 
‘SHORTING BAR HH 
oa 
INFLATOR ‘SIR COIL 1404C 
creas 
£ {coy { cores av 
3478 WHT 348A DK GRN DRIVER SIDE 
OnSSENARE. t fu oe 
SENSOR 3488 DK GRN IHORTWNG BARS! 
DISCRIMINATING 
SENSOR 
= 
DERM INCOMPATIBILITY 


Circuit Description: 

During the “Initiator Assembly Resistance Test” the DERM grounds the “Passenger Side Low” terminal "B7” 
and measures the voltage at “Driver Source Sense” terminal “A5”, “Passenger Source Sense” terminal “A6” and 
“Driver Side Low” terminal “B8”. The DERM monitors “Driver Source Sense” to ensure that “Driver 36 VLR” is 
fully charged and supplying voltage to the high side of the driver deployment loop. When this condition is met, 
the measurement at “Passenger Source Sense” indicates no voltage is being supplied to the high side of the 
passenger deployment loop and grounding “Passenger Side Low” does not ground “Driver Side Low,” DTC 55 is 
set. 


DTC Will Set When: The conditions described above indicate a driver only DERM has been installed in the 
vehicle. This test is run once each ignition cycle during the “Initiator Assembly Resistance Test” when: 1) No 
“higher priority faults” are detected during “Turn-ON,” 2) No “higher priority faults” are detected during 
“Continuous Monitoring” for one second, 3) No “Crank” signal present, 4) “Ignition 1” voltage is above a specified 
value. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The ignition switch is turned “OFF.” 
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DTC 55 
DERM INCOMPATIBILITY 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? | 


ves 


po 


© REPLACE DERM. 
© REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


r 4 
GOTO THE "SIRDIAGNOSTIC 


ui 
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AIRBAG 158 
TOIGNITION szet 
SANTCH <—9\ 2 — 11398 EL: ~ 11398 VEL. 


pty 4139 VEL. 
236 YEUBLK—-] aa] DRIVER 36 VLR 

DRIVER 
raootrcan—] as | 26URce sense 
1401 PNK: 


48377: rT PASS. SOURCE 
837 Lr Gant] as | AGS 
1403C WHT/BLK: REFER TO SECTION BA-14 


PASS. INFLATOR: 150A 1508 INDICATOR 
PASE LATOR Fea ee RE te 


14038 WHT/BLK 14034 WHT/BLK PASS. SIDE HIGH 
14048 DK GRN/WHT 1404A OK GRNWHT PASS. SIDELOW 
SHORTING BAR nh 


1404€ DK GRNWWHT 


REFERTO 
3478 WHT SECTION 8A-76 


Hath REFER TO 
ASSEMBLY, A SECHTER TO, ox 1061 ORNALK 
3478 WHT 


To __CLUSTERSA 325 348A DK GRN 
IGNITION ~<-®7\2— 1394 PNK 1398 PNK: 
SWITCH 
RH FORWARD 
DISCRIMINATING INFORMATION 
SENSOR 139CPNK CENTER 
[a] IZ 1398 
ra} SIRINDICATOR 
Ba 


SHORTING BAR 


LH FORWARD 17518 BLKAWHT. 


DeSCRBANATING 17516 BLKAWHT. < 1751C BLKWHT 
fe P25 1751E BLKWHT 11-29-93 
caa7 tz | ps17271 


DTC 61 
SIR INDICATOR CIRCUIT FAILURE 


When the ignition switch is first turned “ON” battery voltage is applied to the “AIR BAG” warning lamp and 
to the "Ignition 1” input terminals “AQ” and "ALO", ‘The DERM responds by flashing the “AIR BAG” warning 
lamp seven times alternating between the primary and redundant lamp drivers. The DERM monitors the 
primary lamp driver output by comparing the output state at “SIR Indicator” terminal "B1” to the microprocessor 
commanded state. When “Ignition 1” is above a specified value and the output state does not match the 
commanded state of the primary lamp driver for 400 milliseconds DTC 61 is set. 


DTC Will Set When: “Ignition 1” voltage is above a specified value and the output state at the "SIR Indicator” 
terminal "B1” does not match the commanded state of the primary lamp driver for 400 milliseconds. This test is 
run every 100 milliseconds during “Continuous Monitoring” tests. 


Circuit Descri 


Action Taken: DERM attempts to turn “ON” the “AIR BAG” warning lamp using the redundant lamp driver 
and sets a diagnostic trouble code. 


DTC Will Clear When: The ignition switch is turned “OFF.” 


DTC Chart Test Description: Number(s) below Clearing SIR diagnostic trouble codes will reset 
refer to circled number(s) on the diagnostic chart. the DERM allowing the DERM to control the “AIR 


1. When the DERM is configured for a serial data BAG" warning lamp. 


controlled warning lamp (smart cluster) DTC 61 Diagnostic Aids: Refer to CHARTs B and C to 
. diagnose warning lamp circuit malfunctions. 
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DTC 61 
SIR INDICATOR CIRCUIT FAILURE 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


Yes 


(© MALFUNCTIONS WITHIN THE “AIR BAG” WARNING LAMP GOTO THE “SIR DIAGNOSTIC SYSTEM CHECK.” | 
CIRCUITRY WILL SET THIS DIAGNOSTIC TROUBLE CODE. THESE oo 
MALFUNCTIONS ARE ADDRESSED IN THE “SIR DIAGNOSTIC 
‘SYSTEM CHECK" VIA CHART B AND CHART C. FAILURE TO 
PROPERLY PERFORM THE “SIR DIAGNOSTIC SYSTEM CHECK” MAY 
RESULT IN MISDIAGNOSIS OF A MALFUNCTIONING DERM. 
IGNITION SWITCH “ON.” 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 

ISDTC6I SET? 


Fe IGNITION switch “OFF 
Le _GOTOCHART A. 


10-93 
PS 16740 
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9J-84 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM. 


AIRBAG 15A 
ies 


TOIGNITION. 


$261 


11394 YEL 


switcy ~ 


~~ 


11398 VEL 


11398 YEL- 


1139€ YEL. 


236 YELBLK: 


1400 LT GRN- 


1401 PNK 


1837 LT GRNWHT 


PASS. INFLATOR 


14038 WHT/BLK, 


SHORTING BAR 


1403C WHT/BLK 


MODULE JUMPER 


14048 DK GRNWHT-] B } 


REFER TOS! 


1508, 1508 
Geucwar* euKwHT 


1403 WHT/BLK. 


ray 


SIR COIL 
ASSEMBLY, 
a 


1404C OK GRNAWHT: 


REFERTO 
SECTION BA.76~ > 


REFERTO |< 1061 ORN/BLK 


SECTION 84-50 
3478 WHT 


TO 


SWITCH Ry FORWARD 
DISCRIMINATING 
SENSOR 


n 
Ww 
oy 


CLUSTER SA 
anton <A 1390 PNK 


1396 PNK 


-3A8A DK GRN 
1398 PNK. 


$215 


DRIVER 
INFORMATION 
ce 


lr 


“AIR BAG" 


-CTION BA-14 


{ag JIGNITION1 


IGNITION 1 
[aa_| DRIVER 36 VLR 


[as | DRIVER 
SOURCE SENSE 


REDUNDANT 

[az inoicaTor 
GROUND 

[az _| PASS. SIDE HIGH 


[as_| paver seat 
Ber 


[ait] senacoara 
Tes ]gniven sine 
ray 
{Be ]ORIVER SIDE 
Paw 
[82 |reounpant 

IDICATOF 


IN IR 
IGNITION 1 


[ar | sininoicaror 


1751F BLKWHT 


1751G BLKAWHT. 


_ 17518 BURT a. 17516 BLK 
A car iz 


DTC 62 


Paes _____ REDUNDANT SIR INDICATOR CIRCUIT FAILURE 
Circuit Description: 

‘When the ignition switch is first turned “ON” battery voltage is applied to the “AIR BAG” warning lamp and 
to the “Ignition 1” input terminals "A9” and "A10”. The DERM responds by flashing the “AIR BAG? warning 
lamp seven times alternating between the primary and redundant lamp drivers. ie DERM monitors the 
redundant lamp driver output by comparing the output state at “SIR Indicator” terminal "B1” to the 
microprocessor commanded state. When “Ignition 1” is above a specified value and the output state does not 
match the commanded state of the redundant lamp driver for 400 milliseconds DTC 62 is set. 


DTC Will Set When: “Ignition 1” voltage is above a specified value and the output state at the “SIR Indicator” 
terminal “B1” does not match the commanded state of the redundant lamp driver for 400 milliseconds. This test 
is run every 100 milliseconds during “Continuous Monitoring” tests. 


Action Taken: DERM attempts to turn “ON” the “AIR BAG” warning lamp using the primary lamp driver 
and sets a diagnostic trouble code. 


DTC Will Clear When: The ignition switch is turned “OFF.” 
DTC Chart Test Description: Number(s) below Diagnostic Aids: An intermittent condition is 


SHORTING BAR 


LH FORWARD 
DISCRIMINATING 
SENSOR 


1751C BLKWHT. 


11-29-93 
PS17271 


refer to circled number(s) on the diagnostic chart. 

1. This test checks for an open in the “Redundant 
Indicator Ground” circuit. 

2. This test determines whether the malfunction is 
due to an open in the “Redundant Indicator 
Ignition 1” circuit. 


likely to be caused by a poor connection to the DERM 
at terminal “A2” or “B2”, an open in CKT 150 or an 
open in CKT 139B. 
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DTC 62 
REDUNDANT SIR INDICATOR CIRCUIT FAILURE 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


= oer 


IS DTC61 ALSO SET? 


NO 
1 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 
DVM WITH CORRECT TERMINAL ADAPTER FROM 35616-A. WHEN A 
CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO 
‘“INTERMITTENTS AND POOR CONNECTIONS” IN SECTION 8-4, WHEN A 
(WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED USE | 38125-A 
TERMINAL REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. 


I 

© IGNITION SWITCH “OFF.” 

‘© DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, 
‘YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF THE 
STEERING COLUMN. 

DISCONNECT DERM. 

CHECK FOR PROPER CONNECTION TO DERM AT TERMINAL “A2” 
AND AT TERMINAL “B2”. 

IF OK THEN MEASURE RESISTANCE ON DERM HARNESS 
CONNECTOR FROM TERMINAL “A2” (GROUND) TO TERMINAL 
“A12" (GROUND). 

IS RESISTANCE 5.00 ORLESS? 


GO TO THE “SIR DIAGNOSTIC SYSTEM CHECK." | 


NITION SWITCH “ON.” 
MEASURE VOLTAGE ON DERM HARNESS CONNECTOR FROM 
TERMINAL” B2” TO TERMINAL “A12” (GROUND). 

VOLTAGE 1 VOLT OR LESS? 


IGNITION SWITCH “OFF.” 
© GOTOCHARTA. 


IR OPEN IN CKT 150. 


IGNITION SWITCH “OFF.” 
REPAIR OPEN IN CKT 1398. 


RECONNECT ALL SIR SYSTEM 


COMPONENTS, ENSURE ALL COMPONENTS 


‘ARE PROPERLY MOUNTED. 


CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT "SIR DIAGNOSTIC SYSTEM CHECK.” 
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sume <7 NP 1398 YL 11398 veL—[_ag | IGNITION 4 


11398 VEL 4139 ¥EL IGNITION 4 
236 YELALK-] aa | ORIVER 36.VLR 
river 
taooct can—[ As | SGuRce SENSE 
1401 pNk-[ aa_] PASS. 36 VLR 
PASS. SOURCE 
1837 LTennwat-T ae | BASS 


pass 1403c 
INFLATOR ——_—~PASS. INFLATOR 
MODULE MobULEJuMPER —_WHT/BLK 


Std 14038 WHT/BLK: fa} 1403A WHT/BLK-{“q7_| PASS. SIDE HIGH 
[e | 14088 ox crnwut-{e | 14044 DK GRNWHT | 87 | PASS. SIDELOW 


SHORTINGBAR Ley 


1404 
JOK GRNWHT 


07a wut-{ 99] BRIVER SIDE 
sara wHT —9 348A DK GRN DRIVER SIDE 
LH FORWARD Lee | PS 
DISCRIMINATING $154 ~ 17518 BLK/WHT- 


SENSOR 
1751C BLKAWHT 
STE BLKAWHT 
jaar 
17518 BLKWHT 
= 


RH FORWARD 
DISCRIMINATING 
SENSOR 


DTC 71 AND/OR 75 
INTERNAL DERM FAULT 
Circuit Description: 


DTC 71 and/or DTC 75 is an indication of an internal DERM malfunction and will set if any of the following 
conditions are detected: 1) DERM energy reserve voltage discharge time failure for three consecutive ignition 
cycles (“Turn-ON” test), 2) DERM is unable to read from or write to EEPROM (tested during “EEPROM 
read/write cycle”), 3) Either “36 VLR” power supply voltage is above a specified value for 500 milliseconds 
(“Continuous Monitoring” test), 4) The DERM calculated number for the vehicle in which it is installed does not 
match the value stored in EEPROM. 


DTC Will Set When: Any of the indicated malfunctions are detected by the DERM. Each of the failure 
conditions is tested at a different time: 1) At “Turn-ON,” 2) Asynchronously, 3) During “Continuous Monitoring,” 
4) At “Turn-ON.” 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: The indicated malfunctions are not detected by the DERM. 
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DTC 71 AND/OR 75 
INTERNAL DERM FAULT 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


Yes No 


© REPLACE DERM. 
© REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


3.26.93 
PS 16860 
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Toicnrtion “RBAG 154 5261 


‘SWITCH “<——®N— 11398 VEL a 


11398 YEL. 


11396 YEL- 


1139€ YEL- 


236 VEL/BLK: 


1400 LT GRN’ 


1401 PNK 


SENSOR 


PASS. INFLATOR 


Pi 
INFLATOR 
MODULE JUMPER 


MODULE 


1837 LT GRNWHT 


1403¢ 
WHT/BLK 


103A WHT/BLK. 


T 14038 WHT/BLK 


‘SHORTING BAR 


14048 DK GRNWHT 


14048 DK GRNWWHT 


uu 


DRIVER 
INFLATOR 
MODULE 


SIRCOIL 


1404c 


347A WHT 


wom [ER 
LH FORWARD 


DISCRIMINATING HORTING BARS! 


ASSEMBLY, JOK GRN/WHT 
- 
Bons 


348A DK GRN 


1751B BLXAWHT 


‘SENSOR 3488 DK GRN. 


4751C BLKAWHT 


[as icwrion 1 
[aro | inition 1 


[ Aa [DRIVER 36 VLR 
DRIVER 
SOURCE SENSE 


| a3 ] PASS. 36 VLR 
[ras | Bags,source 


[a7 _] PASS. SIDE HIGH 


[a7 | pass. sine Low 


[oe] DRIVER siDE 

HIGH 

[23 J DRIVER SIDE 
Low 


17516 BLKWHT | 
3 ¢237 


417518 BLKAWHT 
= 


RH FORWARD 
DISCRIMINATING 
‘SENSOR 


DTC 81 


ay DRIVER IGNITION DIODE OPEN 
Circuit Descriptio: 

During the “Turn-ON” tests, performed at the pegening of each ignition cycle, the DERM delays the 
charging of the “Driver 36 VLR” and “Passenger 36 VLR” power supplies. While the delay is active the DERM 
measures the voltage at the "Driver 36 VLR” terminal “A4”, “Passenger 36 VLR” terminal “A3”, “Driver Source 
Sense” terminal “A5”, and “Passenger Source Sense” terminal “A6”. When the voltage measured at the two “36 
VLR” power supplies indicates they are in a discharged state, the voltage measured at “Passenger Source Sense” 
is within a specified range of "Ignition 1” voltage and the voltage measured at “Driver Source Sense” is a specified 
amount below “Ignition 1” voltage DTC 81 is set. 


DTC Will Set When: With both “36 VLR” (errs supplies in a discharged state, the DERM detects “Ignition 1” 
voltage at “Passenger Source Sense” terminal “A6” while simultaneously the DERM does not detect “Ignition 1” 
voltage at “Driver Source Sense” terminal “A5”. This test is run once each ignition cycle during the “Turn-ON” 
tests while the "36 VLR Delay” is active. 


Action Taken: DERM turns "ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: With both "36 VLR” power supplies in a discharged state, the voltages measured at 

“Driver Source Sense” terminal “A5” and “Passenger Source Sense” terminal “AG” are simultaneously within a 

specified range of “Ignition 1” voltage. When neither the failure nor clear conditions are met, the state of the 
TC from the previous ignition cycle is used. 


DTC Chart Test Descrip Number(s) below 


Diagnostic Aids: An intermittent condition is 


refer to circled number(s) on the diagnostic chart. 
1. This test checks for a short from the “Driver 
Source Sense” circuit to the “Passenger 36 VLR” 
cireuit. 

This test checks for a short from the “Driver 
Source Sense” circuit to the "Driver 36 VLR” 
circuit. 

‘This test determines whether the malfunction is 
due to an open within the dual pole arming sensor. 


likely to be caused by a short between CKT 1400 and 
CKT 236, a short between CKT 1400 and CKT 1401, or 
a malfunctioning dual pole arming sensor. The test for 
this diagnostic trouble code is only run while the "AIR 
BAG” warning lamp is performing the bulb check. 
When a'scan tool "Clear Codes” command is issued and 
the malfunction is still present, the DTC will not 
reappear until the ignition switeh is turned “OFF” for 
at least two minutes with the entire SIR system 
connected and then the ignition switch is turned “ON.” 
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WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


fel Se 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE 
439200 DVM WITH CORRECT TERMINAL ADAPTER FROM 
135616-A. WHEN A CHECK FOR PROPER CONNECTION IS 
REQUESTED REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION 88-4. WHEN A WIRE, CONNECTOR 
(OR TERMINAL REPAIR IS REQUESTED USE J 38125-A TERMINAL 
REPAIR KIT AND REFER TO “WIRING REPAIR” IN THIS SECTION. 


DTC 81 
DRIVER IGNITION DIODE OPEN 


{GO TO THE "SIR DIAGNOSTIC SYSTEM CHECK. 


IGNITION SWITCH “OFF.” 


DISCONNECT DUAL POLE ARMING SENSOR. 
HARNESS CONNECTOR. 


DOES J 39200 DISPLAY “OL” (INFINITE)? 


DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR 
CONNECTORS LOCATED NEAR THE BASE OF THE STEERING COLUMN. 


CONNECT J 39879 ARMING SENSOR TESTER TO DUAL POLE ARMING SENSOR 


MEASURE RESISTANCE ON J 39879 FROM TERMINAL “G” TO TERMINAL “C’ 


YES 


NO. 


(© MEASURE RESISTANCE ON J 39879 FROM TERMINAL “G" TO 
TERMINAL “E*. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES 


[REPAIR SHORT FROM CKT 1400 TO CKT 1401. 


NO 


DISCONNECT J 39879. 
RECONNECT DUAL POLE ARMING SENSOR. 

DISCONNECT DERM. 

IGNITION SWITCH “ON.” 

MEASURE VOLTAGE FROM DERM HARNESS CONNECTOR 
‘TERMINAL “AS” TO TERMINAL “A1” (GROUND). 

1S VOLTAGE 1 VOLT OR LESS? 


© IGNITION SWITCH “OFF.” 
1 GOTOCHARTA 


REPAIR SHORT FROM CKT 1400 TO CKT 236. 


© IGNITION SWITCH “OFF.” 
© REPLACE DUAL POLE ARMING SENSOR. 


RECONNECT ALL SIR SYSTEM 
COMPONENTS, ENSURE ALL COMPONENTS 
‘ARE PROPERLY MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT "SIR DIAGNOSTIC SYSTEM CHECK.” 


12.1.93 
PS 18830 
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Tolcnirion AIRBAG ISA 


5261 
SWITCH “7 \— 11398 VEL: TaN 
11396 YEL 


PASS. INFLATOR 
MODULE JUMPER 


14038 WHT/BLK: 
14048 DK GRNWHT 


CE women 


SIRCOIL 
ASSEMBLY, 


3478 WHT 
LH FORWARD. 
DISCRIMINATING 
SENSOR 


DTC 82 
PASSENGER IGNITION DIODE OPEN 
Circuit Deserij 


tion: 
During the earn ON” tests, performed at the beginning of each ignition cycle, the DERM delays the 
charging of the “Driver 36 VLR” and “Passenger 36 VLR” power supplies. While the delay is active the DERM 
measures the voltage at the “Driver 36 VLR” terminal “A4”, “Passenger 36 VLR” terminal “A3”, “Driver Source 
Sense” terminal “A5”, and “Passenger Source Sense” terminal “A6”. When the voltage measured at the two “36 
VLR” power supplies indicatgs they are ina discharged state; the voltage measured at "Driver Source Senge” is 
within a specified range of “Ignition 1” voltage and the voltage measured at "Passenger Source Sense” is a 
specified amount below “Ignition 1” voltage DTC 82 is set. 


DTC Will Set When: With both “36 VLR” power supplies in a discharged state, the DERM detects “Ignition 1” 
voltage at “Driver Source Sense” terminal “A5” while simultaneously the DERM does not detect “Ignition 1” 
voltage at “Passenger Source Sense” terminal “A6”. This test is run once each ignition cycle during the "Turn- 
ON” tests while the "36 VLR Delay” is active. 


Action Taken: DERM turns “ON” the “AIR BAG” warning lamp and sets a diagnostic trouble code. 


DTC Will Clear When: With both “36 VLR” power supplies in a discharged state, the voltages measured at 
"Driver Source Sense” terminal “A5” and “Passenger Source Sense” terminal “A6” are simultaneously within a 
specified range of “Ignition 1” voltage. When neither the failure nor clear conditions are met, the state of the 
DTC from the previous ignition cycle is used. 
DTC Chart Test Description: Number(s) below Diagnostic Aids: An intermittent, condition is 
refer to cireled number(s) on the diagnostic chart. likely to be caused by a short between CKT 1837 and 
1. This test checks for a short from the “Passenger CKT 236, a short between CKT 1837 and CKT 1401, or 
Source Sense” circuit to the "Passenger 36 VLR” —_ a malfunctioning dual pole arming sensor. The test for 
circuit. this diagnostic trouble code is only run while the “AIR 
2. This test check for a short from the “Passenger BAG” warning lamp is performing the bulb check. 
Source Sense” circuit to the “Driver 36 VLR” When ascan tool “Clear Codes” command is issued and 


circuit. the malfunction is still present, the DTC will not 
3. This test determines whether the malfunction is reappear until the ignition switch is turned “OFF” for 
due to an open within the dual pole arming sensor. at least two minutes with the entire SIR system 


connected and then the ignition switch is turned “ON.” 
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DTC 82 
PASSENGER IGNITION DIODE OPEN 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


YES 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 |0 TO THE “SIR DIAGNOSTIC SYSTEM CHECK.” | 
DVM WITH CORRECT TERMINAL ADAPTER FROM 35616-A. WHEN A - 
CHECK FOR PROPER CONNECTION IS REQUESTED REFER TO 
“INTERMITTENTS AND POOR CONNECTIONS” IN SECTION BA-. 
WHEN A WIRE, CONNECTOR OR TERMINAL REPAIR IS REQUESTED 
USE J38125-A TERMINAL REPAIR KIT AND REFER TO “WIRING 
REPAIR” IN THIS SECTION. 
— 
IGNITION SWITCH “OFF.” 

DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW SIR 

CONNECTORS LOCATED NEAR THE BASE OF THE STEERING COLUMN. 

DISCONNECT DUAL POLE ARMING SENSOR 

‘CONNECT 1 39879 ARMING SENSOR TESTER TO DUAL POLE ARMING SENSOR HARNESS 

CONNECTOR. 

MEASURE RESISTANCE ON J 39879 FROM TERMINAL “A” TO TERMINAL “C* 

DOES 1 39200 DISPLAY “OL” (INFINITE)? 


Yes NO 
—— 
‘@ MEASURE RESISTANCE ON J 39879 FROM TERMINAL “A” TO REPAIR SHORT FROM CKT 1837 TO 
TERMINAL “E”. CKT 1401. 
DOES J 39200 DISPLAY “OL” (INFINITE)? 


YES NO 


@): macro: Teak SRO TTS 
RECONNECT DUAL POLE ARMING SENSOR. CKT 236. 

IGNITION SWITCH “ON.” 

(MEASURE VOLTAGE FROM DERM HARNESS CONNECTOR 
TERMINAL “AG” TO TERMINAL “A1” (GROUND). 


© IGNITION SWITCH “OFF.” 
© GOTOCHARTA. 


© IGNITION SWITCH “OFF.” 
© REPLACE DUAL POLE 
ARMING SENSOR. 


RECONNECT ALL SIR SYSTEM 
COMPONENTS, ENSURE ALL COMPONENTS, 
‘ARE PROPERLY MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 


12.393 
PS 19831 
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AIRBAG 158 
TO IGNITION. S261 
switcy #211384 ELA 11398 veL-|_A9 [IGNITION 


41396 VEL 1139¢ veL-{ aro |iGuimion + 
aaeveveur-[ ag ] OVER EVAR 
taooct can] as | SOURCE SENSE 
1401 PNK 
ass, source 
SENSOR 1ea7.T genwat- ag | PAS 


PASS. INFLATOR wWitiik 


MobULE MODULE JUMPER 
14038 WHT/BLK. [a] 14038 WHT/BLK-[A7_| PASS. SIDE HIGH 


1404a x crNwat 6 | 1404a ox GRNAWHT {27 | PASS. SIDELOW 
SHORTING BAR nh 


DRIVER, 
INFLATOR ——_SIRCOIL 1404 
MODULE ___ assemely, JOK GRNWHT 


nator vena | an soe 
an IRI E a | DRIVER SIDE. 
LH FORWARD: i 348A DK GRN pa 


DISCRIMINATING TING BAR! 
ant fio ING BARS| 


4751¢ BLKAWHT 
AH FORWARD 17516 BLRAWHT 

DISCRIMINATING zi a7 

SENSO TISIA awa 


11-30. 
+ ws ioe 


HISTORY DTC 83 
DRIVER RESERVE DIODE SHORTED 


During the “Turn-ON” tests, performed at the beginning of each ignition cycle, the DERM delays the 
charging of the “Driver 36 VLR” and "Passenger 36 VLR” power supplies. While the delay is active the DERM 
measures the voltage at the “Driver 36 VLR” terminal “A4”, “Passenger 36 VLR” terminal "A3”, “Driver Source 
Sense” terminal “AS”, and “Passenger Source Sense” terminal "A6”. When the driver reserve diode is shorted 
“Ignition 1” voltage is measured at "Driver 36 VLR” from the forward biased driver ignition diode. When the 
voltage measured at “Driver 36 VLR” is within a specified range of "Ignition 1” voltage for eight consecutive 
“Turn-ON” tests History DTC 83 is set. 


DTC Will Set When: The voltage measured at “Driver 36 VLR” terminal “A4” is within a specified range of 
“Ignition 1” voltage for eight consecutive “Turn-ON” tests and no “higher priority faults” are detected. This test 
is run once each ignition during the "Turn-ON” test while the "36 VLR delay” is active. 


Action Taken: DERM sets a history diagnostic trouble code. 


DTC Will Clear When: The voltage measured at “Driver 36 VLR” terminal “A4” indicated that the power 
supply is in a discharged state during “Turn-ON” tests. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: This diagnostic trouble code will 
refer to circled number(s) on the diagnostic chart. not set as a current DTC. Therefore follow the DTC 
1. This test determines whether the malfunction is chart to diagnose a history DTC 83. 

due to a shorted driver reserve diode within the 

dual pole arming sensor. 
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HISTORY DTC 83 
DRIVER RESERVE DIODE SHORTED 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


Yes 


o_o 


WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 DVM 
WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A CHECK FOR 
PROPER CONNECTION IS REQUESTED REFER TO “INTERMITTENTS AND 
POOR CONNECTIONS" IN SECTION 88-4. WHEN A WIRE, CONNECTOR OR 
‘TERMINAL REPAIR IS REQUESTED USE J 38125-A TERMINAL REPAIR KIT AND. 
REFER TO “WIRING REPAIR” IN THIS SECTION. 


IGNITION SWITCH “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, YELLOW 
SIR CONNECTORS LOCATED NEAR THE BASE OF THE STEERING COLUMN. 
DISCONNECT DERM. 

IGNITION SWITCH “ON.” 

MEASURE VOLTAGE ON DERM HARNESS CONNECTOR TERMINAL “) 

TO TERMINAL “A1™ (GROUND). 

IS VOLTAGE 1 VOLT ORLESS? 


© GOTOCHARTA. 


GO TO THE “SIRDIAGNOSTIC SYSTEM CHECK". | 


IGNITION SWITCH “OFF.” 


REPLACE DUAL POLE ARMING SENSOR. 


RECONNECT ALL SIR SYSTEM 


COMPONENTS, ENSURE ALL COMPONENTS 


‘ARE PROPERLY MOUNTED. 


CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM 


CHECK.” 


12-1.93 
PS 18832 
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AIR BAG 154, 

TO IGNITION sas 

‘SWITCH “<——N#— 1139A VEL A [ag JIGNITION1 
41396 YEL Pato J IGNITION 1 


[aa [DRIVER 36 VLR 
[as | DRIVER. 
SOURCE SENSE 


[as | BASS.SouRCE 
ENSE 


BtaToR PASS. INFLATOR 
MODULE MODULE JUMPER 


{ 14038 WHT/BLK: a PASS. SIDE HIGH 
14048 DK GRNWHT [57 | Pass. sie Low 


SHORTING BAR 


DRIVER SIDE 
HIGH 


[ag _| DRIVER SIDE 
= LOW 


11-30-93 
MS 10470 


HISTORY DTC 84 
PASSENGER RESERVE DIODE SHORTED 
Circuit Description: 


During the “Turn-ON” tests, performed at the beginning of each ignition cycle, the DERM delays charging of 
the “Driver 36 VLR” and “Passenger 36 VLR” power supplies. While the delay is active the DERM measures the 
voltage at the “Driver 36 VLR” terminal “Ad”, “Passenger 36 VLR” terminal “A3”, “Driver Source Sense” 
terminal "A5” and “Passenger Source Sense” terminal "A6”. When the passenger reserve diode is shorted 
“Ignition 1” voltage is measured at “Passenger 36 VLR” from the forward biased passenger ignition diode. When 
the voltage measured at “Passenger 36 VLR” is within a specified range of “Ignition 1” voltage for eight 
consecutive “Turn-ON” tests History DTC 84 is set. 


DTC Will Set When: The voltage measured at “Passenger 36 VLR” terminal “A3” is within a specified range 
of “Ignition 1” voltage for eight consecutive "Turn-ON” tests and no higher priority faults are detected. This test 
is run once each ignition cycle during the “Turn-ON” test while the "36 VLR Delay” is active, 


Action Taken: DERM sets a history diagnostic trouble code. 


DTC Will Clear When: The voltage measured at “Passenger 36 VLR” terminal “A3” indicates that the power 
supply is in a discharged state during “Turn-ON” tests. 


DTC Chart Test Description: Number(s) below Diagnostic Aids: This diagnostic trouble code will 
refer to circled number(s) on the diagnostic chart. not set as a current DTC. Therefore follow the DIC 
1. This test determines whether the malfunction is chart to diagnose a history DTC 84. 

due to a shorted passenger reserve diode within 

the dual pole arming sensor. 
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HISTORY DTC 84 
PASSENGER RESERVE DIODE SHORTED 


WAS THE “SIR DIAGNOSTIC SYSTEM CHECK” PERFORMED? 


VES [no] 
WHEN MEASUREMENTS ARE REQUESTED IN THIS CHART USE J 39200 DVM_ ise TO THE “SIR DIAGNOSTIC SYSTEM CHECK. a 
WITH CORRECT TERMINAL ADAPTER FROM J 35616-A. WHEN A CHECK FOR: es 2, 
PROPER CONNECTION IS REQUESTED REFER TO “INTERMITTENTS AND POOR 
CONNECTIONS” IN SECTION BA-4. WHEN A WIRE, CONNECTOR OR 
TERMINAL REPAIRS REQUESTED USE J 38125-A TERMINAL REPAIR KIT AND 
[REFER To “WING REPAIR” THIS SECTION. 

IGNITION switch “OFF.” 
DISCONNECT DRIVER AND PASSENGER INFLATOR MODULES, 
YELLOW SIR CONNECTORS LOCATED NEAR THE BASE OF THE 
STEERING COLUMN. 

DISCONNECT DERM. 

IGNITION SWITCH “ON. 

MEASURE VOLTAGE FROM DERM HARNESS CONNECTOR 
TERMINAL "A3" TO TERMINAL "At" (GROUND). 

IS VOLTAGE 1 VOLT ORLESS? 


IGNITION SWITCH “OFF.” 

REPLACE DUAL POLE ARMING SENSOR. 
RECONNECT ALL SIR SYSTEM 
COMPONENTS, ENSURE ALL COMPONENTS 
‘ARE PROPERLY MOUNTED. 

CLEAR SIR DIAGNOSTIC TROUBLE CODES. 
REPEAT “SIR DIAGNOSTIC SYSTEM CHECK.” 
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ON-VEHICLE SERVICE 


SERVICE PRECAUTIONS 


CAUTION: When performing service on 
or around SIR components or SIR wiring, 
follow the procedures listed below to 
temporarily disable the SIR system. 
Failure to follow procedures could result 
in possible air bag deployment, personal 
injury or otherwise unneeded SIR system 
repairs. 


The DERM in 1993 and previous Driver-Only SIR 
systems can maintain sufficient voltage to cause a 
deployment for up to 10 minutes after the ignition 
switch is turned “OFF,” the battery is disconnected, 
or the fuse powering the DERM is removed. 

The DERM in 1994 and later Driver-Only and the 
DERM in all Driver-Passenger SIR systems can 
maintain sufficient voltage to cause a deployment for 
up to 2 minutes after the ignition switch is turned 
"OFF," the battery is disconnected, or the fuse 
powering the DERM is removed. 

Many of the service procedures require removal of 
the “AIR BAG” fuse, and disconnection of the inflator 
modules from the deployment loop to avoid an 
accidental deployment. If the inflator module is 
disconnected from the deployment loop as noted in the 
“Disabling the SIR System” procedure that follows, 
service can begin immediately without waiting for the 
10 minute or 2 minute time period to expire. 


Disabling the SIR System 
Figures 9 and 10 


Remove or Disconnect 


‘urn the steering wheel so that the vehicle's 
wheels are pointing straight ahead. 

© Turn the ignition switch to “LOCK” and remove 

key. 

“AIR BAG” fuse from I/P fuse block. 

Lower trim panel - LH, refer to SECTION 8C. 

Connector Position Assurance (CPA) and both 

yellow SIR connectors located near the base of the 

steering column (Figures 9 and 10). 


err 


Important 

ith the “AIR BAG” fuse removed and ignition 
switch “ON,” the “AIR BAG” warning lamp will be 
“ON.” This is normal operation and does not 
indicate a SIR system malfunction. 


INSTRUMENT PANEL 


PA 


‘YELLOW SIR CONNECTOR 


Figure 9- Steering Column Harness Connector 


[a] steering covumn 


INSTRUMENT PANEL 
YELLOW SIR CONNECTOR 


STEERING COLUMN, 


Figure 10-- Passenger inflator Jumper Harness 


‘onnector 
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Enabling the SIR System 


Figures 


and 10 


b4 Install or Connect 


1 


‘Turn ignition switch to “LOCK” and remove key. 
Both yellow SIR connectors and corresponding 
CPAs located near the base of the steering column 
(Figures 9 and 10). 

Lower trim panel - LH, refer to SECTION 8C. 

“AIR BAG” fuse to I/P fuse block. 

Turn ignition switch to “RUN” and verify that the 
“AIR BAG” warning lamp flashes seven times and 
then turns “OFF.” If it does not operate as 
described, perform the “SIR Diagnostic System 
Check” in this section. 


Handling/Installation/Diagnosis 


1. 


2. 


Inflator modules should not be subjected to 
temperatures above 65°C (150°F). 

Discriminating sensors, inflator modules, arming 
sensors, or DERMs should not be used if they have 
been dropped from a height of 91.4 centimeters (3 
feet). 

When a discriminating sensor or arming sensor is 
replaced, it MUST be oriented with the arrow on 
the sensor pointing toward the front of the vehicle. 
It is very important for the discriminating sensors 
and arming sensor to be located flat on the 
mounting surface, parallel to the vehicle datum 
line. It is important that the sensor mounting 
surface is free of any dirt or other foreign material. 
Do not apply power to the SIR system unless all 
components are connected or a diagnostic chart 
requests it, as this will set a diagnostic trouble 
code. 

The “SIR Diagnostic System Check” must be the 
starting point of any SIR diagnostics. The “SIR 
Diagnostic System Check” will verify proper “AIR 
BAG” warning lamp operation and will lead you to 
the correct chart to diagnose any SIR 
malfunctions. Bypassing these procedures may 
result in extended diagnostic time, incorrect 
diagnosis, and incorrect parts replacements. 


REPAIRS AND INSPECTIONS REQUIRED AFTER 


AN ACCIDENT 
Important 
© If any SIR system components are damaged, they 


must be replaced. If SIR component mounting 
points are damaged, they must be repaired or 
replaced. 

Never use SIR parts from another vehicle. This 
does not include remanufactured parts purchased 
from an authorized GM dealer; they may be used 
for SIR repairs 


© Do not attempt to service discriminating sensors, 
the dual pole arming sensor, the DERM, the SIR 
coil assembly, or the inflator modules. Service of 
these items is by replacement only. 

© Verify the part number of replacement inflator 
modules. Some GM inflator modules look identical 
but contain different internal components. 


CAUTION: Proper operation of the 
sensors and Supplemental Inflatable 
Restraint (SIR) system requires that any 
repairs to the vehicle structure return it 
to the original production configuration. 
Deployment requires, at a minimum, 
replacement of the sensors, the inflator 
modules, and dimensional inspection of 
the steering column. Any visible damage 
to the DERM mounting bracket(s) 
requires replacement, sensors must be 
replaced, and the steering column must 
be dimensionally inspected, whether 
deployment occurred or not. 


Accident With Deployment - Component 
Replacement and Inspections 


Certain SIR components must be replaced or 
inspected for damage after a frontal crash involving 
air bag deployment. Those components are: 
© Inflator modules. 
© AIISIR system sensors 
SIR coil assembly - Inspect wiring and 
connector for any signs of scorching, melting, 
or damage due to excessive heat. Replace if 
damaged. Refer to SECTION 3F5B. 


Accident With or Without Deployment - 
Component Inspections 


Certain SIR and restraint system components 
must be inspected after any crash, whether the air bag 
deployed or not. Those components are: 
© Steering column - Dimensionally inspect per 
“Checking Steering Column for Accident 
Damage” in SECTION 3F5B. 
© Sensors, if in the area of accident damage 


Important 


© Refer to “Sensor Replacement Guidelines” 
below for important information on sensor 
replacement in non-deployment crashes. 


© Knee bolsters and mounting points - Inspect 
for any distortion, bending, cracking, or other 
damage. 

¢ U/P steering column reinforcement plate - 
Inspect for any distortion, bending, cracking, 
or other damage. 
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© UP braces - Inspect for any distortion, bending, 
cracking, or other damage. 

© Seat belts and mounting points - Refer to “Seat 
Belts” in SECTION 10-11 

© Steering Wheel - Dimensionally inspect per 
“Steering Wheel Dimensional Check” in 
SECTION 3F. 


Sensor Replacement Guidelines 


Ifa sensor is in an area of accident damage, but the 
SIR system has NOT been deployed, replace the 
sensor. The sensor bracket may be slightly bent, 
wiring may be damaged, etc., and the sensor might not 
work properly in another collision. Do not attempt to 
determine whether a sensor is OK -- ALWAYS replace 
The “area of accident damage” is defined as that 
area of the vehicle which is crushed, bent, or damaged 
in other ways. An example might be a non- 
deployment collision in which the forward portions of 
the vehicle have contacted another vehicle, tree, 
guardrail, etc. In this example, a sensor on the front of 
the vehicle, such as the frame rail, would require 
replacement, since that portion of the vehicle was 
damaged in the accident. The “sensor” is considered to 
be the sensor case itself, its mounting brackets, and 
the wiring pigtail of the sensor. Therefore, if the 
wiring pigtail of the sensor runs through the area of 
accident damage but the sensor case/bracketry is not 
damaged, the sensor should still be replaced. A sensor 
in the passenger compartment, such as the dual pole 
arming sensor, would not require mandatory 
replacement. Of course, if the DERM sets a diagnostic 
trouble code and the diagnostic chart leads to a 
malfunctioning sensor that was not in the area of 
accident damage, that sensor should also be replaced 
Sensors in the area of accident damage should be 
replaced even if those sensors do not appear to be 
damaged. Do not attempt to determine whether a 


accident damage 


DIAGNOSTIC ENERGY RESERVE MODULE 
Figure 11 


CAUTION: The following procedures 
must be followed in the order listed to 
temporarily disable the Supplemental 
Inflatable Restraint (SIR) system and 
prevent false diagnostic trouble codes 
rom setting. Failure to follow 
rocedures could result in possible air 
ag deployment, personal injury or 
otherwise unneeded SIR system repairs. 


ae 


ene 


KNEE BOLSTER OUTER 
BRACKET- RH 


FASTENER 


DERM BRACKET 


DERM 


5.17278 
Figure 11 - Diagnostic Energy Reserve Module 


NOTICE: Do Not open the DERM case for any 
reason, touching the connector pins or soldered 
components may cause electrostatic discharge 
damage. Repair of a malfunctioning DERM is by 
replacement only. 


Remove or Disconnect 


Disable the SIR system. Refer to “Disabling the 
‘SIR System” in this section. 

Lower trim panel - RH, refer to SECTION 8C. 
Connector Position Assurance (CPA) and electrical 
connector. 

Fasteners. 

DERM from vehicle. 


Install or Connect 


DERM in vehicle. 
Fasteners. 


al Tighten 

@ Fasteners to 3.3 N-m (29 lb. in.) 

Electrical connector and CPA. 

Lower trim panel - RH, refer to SECTION 8C. 
Enable the SIR system, refer to "Enabling the SIR 
System” in this section. 
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DISCRIMINATING SENSORS 
Figure 12 


Caution should be used to assure proper location of 
sensors to the mounting brackets. The keying of the 
sensors through the wiring harness connectors must 
not be modified for any reason. 


LH Forward Discriminating Sensor 


CAUTION: During service procedures, 
be very careful when handling a sensor. 
Never strike or jar a sensor. Under some 
circumstances, it could cause deployment 
and result in personal injury or improper 
operation of the Supplemental Inflatable 
Restraint (SIR) system. All sensors and 
mounting bracket bolts must be carefully 
torqued to assure proper operation. 
Never power up the SIR system when any 
sensor is not rigidly attached to vehicle, 
since the sensor could be activated when 
not attached and could result in 
deployment. 


Remove or Disconnect 


© Disable the SIR system. Refer to “Disabling the 
SIR System” in this section. 

1. Battery. Refer to SECTION 6D1 

2. ECM and support. Refer to SECTION 6E3 

3. Sensor mounting fasteners. 

4. Electrical connector from: retainer. Connector 
Position Assurance (CPA) and electrical connector. 

5. Sensor from vehicle. 


CAUTION: Proper operation of the LH 
forward discriminating sensor requires 
the sensor be rigidly attached to the 
vehicle structure and that the arrow on 
the sensor be pointing toward the front 
of the vehicle. 


b4 Install or Connect 


NOTICE: Refer to “NOTICE” on page 9J-1. 


1. Sensor with arrow pointing toward the front of the 
vehicle. 
2. Sensor fasteners. 


Tighten 
@ Fasteners to 15 N-m (11 lb. ft.). 
3. Electrical connector, CPA, then clip completed 
connector into retainer. 
ECM and support. Refer to SECTION 6E3. 
Battery. Refer to SECTION 6D1 


ae 


e Enable the SIR system. Refer to “Enabling the 
SIR System” in this section. 


RH Forward Discriminating Sensor 


CAUTION: During service procedures, 
be very careful when handling a sensor. 
Never strike or jar a sensor. Under some 
circumstances, it could cause deployment 
and result in personal injury or improper 
operation of the Supplemental Inflatable 
Restraint (SIR) system. All sensors and 
mounting bracket bolts must be carefully 
torqued to assure proper operation. 
Never power up the SIR system when any 
sensor is not rigidly attached to vehicle, 
since the sensor could be activated when 
not attached and could result in 
deployment. 


Remove or Disconnect 


© Disable the SIR system. Refer to “Disabling the 
SIR System” in this section. 

1. Rocker panel - RH. Refer to SECTION 10-8. 

2. Front fender - RH. Refer to SECTION 10-5 (“gill 
panel”). 

3. Peel back rear portion of wheelhouse-to-hood seal. 

4. Lower wheelhouse panel - RH. Refer to SECTION 

10-5. 

Windshield washer reservoir front fasteners. 

Loosen remaining washer reservoir fastener, 

rotate reservoir to access sensor. 

Sensor mounting fasteners. 

Sensor electrical connector from retainer. 

Connector Position Assurance (CPA) and 

disconnect connector. 


ar 


ex 


CAUTION: Proper operation of the RH 
forward discriminating sensor requires 
the sensor be rigidly attached to the 
vehicle structure and that the arrow on 
the sensor be pointing toward the front 
of the vehicle. 


=| Install or Connect 
NOTICE: Refer to “NOTICE” on page 9J-1 
1. Sensor with arrow pointing toward the front of the 


vehicle. 
2. Sensor fasteners. 


© Fasteners to 15 N-m (11 Ib. ft.) 
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Figure 12 - Forward Discriminating Sensors 
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Sensor electrical connector, CPA, then clip 
completed connection into retainer. 
Windshield washer reservoir, install fasteners. 


Tighten 
© Reservoir mounting fasteners to 10 N-m (89 

Tb. in.), 
Lower wheelhouse - RH. Refer to SECTION 10-5. 
Reposition wheelhouse-to-hood seal. 
Front fender - RH ("gill panel”). Refer to 
SECTION 10-5. 
Rocker panel - RH. Refer to SECTION 10-8. 
Enable SIR system. Refer to “Enabling the SIR 
System" in this section. 


DUAL POLE ARMING SENSOR 
Figure 13 


ae 


CAUTION: During service procedures, 
be very careful when handling a sensor. 
Never strike or jar a sensor. Under some 
circumstances, it could cause deployment 
and result in personal injury or improper 
operation of the Supplemental Inflatable 
Restraint (SIR) system. All sensors and 
mounting bracket bolts must be carefully 
torqued to assure proper operation. 
Never power up the SIR system when any 
sensor is not rigidly attached to vehicle, 
since the sensor could be activated when 
not attached and could result in 
deployment. 


Remove or Disconnect 

Disable the SIR system. Refer to “Disabling the 
SIR System” in this section. 

Radio control. Refer to SECTION 8C. 

Sensor connector from clip on knee bolster inner 
bracket - RH. 

Connector Position Assurance (CPA) and electrical 
connector. 

Sensor fasteners. 

Sensor from vehicle. 


CAUTION: Proper operation of the dual 
pole arming sensor requires the sensor be 
rigidly attached to the vehicle structure 
and that the arrow on the sensor be 
pointing toward the front of the vehicle. 


Install or Connect 
NOTICE: Refer to “NOTICE” on page 9J-1 


Sensor in vehicle, ensure arrow is pointing toward 
the front of the vehicle. 


FASTENER 


DUAL POLE ARMING SENSOR 


FLOOR TUNNEL 


Figure 13 - Dual Pole Arming Sensor 


2. Sensor fasteners. 


Tighten 

Fasteners to 12 N-m (9 lb. ft.). 

Electrical connector and CPA. 

Clip connector to knee bolster inner bracket - RH. 
Radio control. Refer to SECTION 8C. 

Enable SIR system. Refer to “Enabling the SIR 
System” in this section. 


PASSENGER INFLATOR MODULE 
Figure 14 


ene 


Live (Undeployed) Inflator Module 


Refer to “Inflator Module Handling/Shipping/ 
Scrapping” in this section. 


Deployed Inflator Module 


After the inflator module has been deployed, the 
surface of the air bag may contain a powdery residue. 
This powder consists primarily of cornstarch (used to 
lubricate the bag as it inflates) and byproducts of the 
chemical reaction. Sodium hydroxide dust (similar to 
lye soap) is produced as a byproduct of the deployment 
reaction. 
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DASH PANEL ASSEMBLY 


FASTENER 


PASSENGER INFLATOR MODULE 


Figure 14 Passenger Inflator Module 


The sodium hydroxide then quickly reacts with 
atmospheric moisture and is converted to sodium 
carbonate and sodium bicarbonate (baking soda) 
Therefore, it is unlikely that sodium hydroxide will be 
present after deployment. As with any procedures, 
you should wear gloves and safety glasses. 


ae 


Remove or Disconnect 


Disable the SIR system. Refer to “Disabling the 
SIR System” in this section. 

VP upper trim pad. Refer to SECTION 8. 
Connector Position Assurance (CPA) and electrical 
connector from passenger inflator module jumper. 
Fasteners from inflator module. 

Inflator module from vehicle 


CAUTION: When carrying a live inflator 
module, make sure the bag is pointed 
away from you. Never carry the inflator 
module by the wires or connector on the 
side of the module. In case of an 
accidental deployment, the bag will then 
deploy with minimal chance of injury. 
When placing a live inflator module on a 
bench or other surface, always face the 
bag up, away from the surface. 


This is necessary so that a free space is 
provided to allow the air bag to expand 
in the unlikely event of accidental 
deployment. Otherwise personal injury 
may result. 


b4 Install or Connect 


NOTICE: Refer to “NOTICE” on page 91-1 


1, Inflator module in vehicle. 
2. Inflator module fasteners. 


Tighten 
@ Fasteners to 12 N-m (9 Ib. ft.). 
3. Electrical connector to passenger inflator module 
jumper and CPA. 
VP upper trim pad. Refer to SECTION 8C. 
Enable the SIR system, refer to “Enabling the SIR 
System” in this section. 


on 


“AIR BAG” WARNING LAMP 
Refer to SECTION 8C. 

DRIVER INFLATOR MODULE 
Refer to SECTION 3F. 


SIR COIL ASSEMBLY 
Refer to SECTION 3F5B. 


INFLATOR MODULE HANDLING/SHIPPING/ 
SCRAPPING 
Figure 15 


Live (Undeployed) Inflator Module 


Special care is necessary when handling and 
storing a live (undeployed) inflator module. The rapid 
gas generation produced during deployment of the air 
bag could cause the inflator module, or an object in 
front of the inflator module, to be thrown through the 
air in the unlikely event of an accidental deployment. 


CAUTION: When carrying a live inflator 
module, make sure the bag opening is 
pointed away from you. In case of an 
accidental depl ent, the bag will then 
deploy with minimal chance of injury. 
Never carry the inflator module by the 
wires or connector on the underside of 
the module. 
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ALWAYS CARRY 


INFLATOR MODULE 
WITH TRIM COVER 
AWAY FROM BODY. 


158590 
Figure 15 - Proper Live Inflator Module Handling 


When placing a live inflator module on a 
bench or other surface, always face the 
bag and trim cover up, away from the 
surface. This is necessary so that a free 
space is provided to allow the air bag to 
expand in the unlikely event of accidental 
deployment. Never rest a steerin 
column assembly on the steering wheel 
with the inflator module face down and 
column vertical. Otherwise, personal 
injury may result. 


Shipping Procedures For Live (Undeployed) 
Inflator Modules 


Service personnel should refer to the latest Service 
Bulletins for proper SIR inflator module shipping 
procedures. 


Inflator Module Scrapping Procedure 


During the course of a vehicle’s useful life, certain 
situations may arise which will necessitate the 
disposal of a live (undeployed) inflator module. This 
information covers proper procedures for disposing of a 
live inflator module. 

Before a live inflator module can be disposed of, it 
must be deployed. Live inflator modules must not be 
disposed of through normal refuse channels. 


CAUTION: Failure to follow proper 
Supplemental Inflatable Restraint (SIR) 
inflator module disposal procedures can 
result in air bag deployment which may 
cause personal injury. Undeployed 
inflator modules must not be disposed of 
through normal refuse channels. The 
undeployed inflator module contains 
substances that can cause severe illness 
or personal injury if the sealed container 
is damaged during disposal. Disposal in 
any manner inconsistent with proper 
procedures may be a violation of federal, 
state, and/or local laws. 


If a vehicle is the subject of a Product Liability 
Report related to the SIR system and is subject to a 
Preliminary Investigation (GM-1241), DO NOT. 
DEPLOY the inflator module and DO NOT ALTER 
the SIR system in any manner. Refer to the applicable 
service bulletin on SIR shipping procedures for details 
on handling SIR systems involved with GM-1241. Ifa 
vehicle is the subject of a campaign affecting inflator 
modules, DO NOT DEPLOY the inflator module. 
Follow instructions in the Campaign Service Bulletin 
for proper disposition of the inflator module. 

If an inflator module is replaced under warranty, 
DO NOT DEPLOY the air bag. The inflator module 
may need to be returned, undeployed, to Inland Fisher 
Guide. Refer to procedures shown in the appropriate 
service bulletin regarding SIR shipping procedures 

In situations which require deployment of a live 
inflator module, deployment may be accomplished 
inside or outside the vehicle. The method employed 
depends upon the final disposition of the particular 
vehicle, as noted in “Deployment Outside Vehicle” and 
“Deployment Inside Vehicle” in this section. 


Deployment Outside Vehicle (Driver Inflator Module) 
Figures 16 through 23 


Deployment outside the vehicle is proper when the 
vehicle is to be returned to service. This includes, for 
example, situations in which the vehicle will be 
returned to useful service after a functionally or 
cosmetically deficient inflator module is replaced. 
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Deployment and disposal of a malfunctioning inflator 
module is, of course, subject to any required retention 
period. 

For deployment of a live (undeployed) inflator 
module outside the vehicle, the deployment procedure 
must be followed exactly. Always wear safety glasses 
during this deployment procedure until a deployed 
inflator module is scrapped or until an undeployed 
inflator module is shipped. Before performing the 
procedures you should be familiar with servicing the 
SIR system and with proper handling of the inflator 
module. Procedures should be read fully before they 
are performed. 

The following procedure requires use of J 38826 
SIR deployment harness with appropriate pigtail 
adapter. Do not attempt procedure without J 38826 
adapter. 


CAUTION: Failure to follow procedures 
in the order listed may result in personal 
injury. Never connect deployment 
harness to any power source before 
connecting deployment harness to the 
driver inflator module. Deployment 
harness shall remain shorted and not be 
connected to a power source until the air 
bag is to be deployed. The inflator 
module will immediately deploy the air 
bag when a power source is connected to 
it. Wear safety glasses throughout this 
entire deployment and disposal 
procedure. 


ea] Important 


‘This information applies only to driver inflator 
modules. Refer to “Deployment Outside Vehicle 
(Passenger Inflator Module)” in this section for 
information on passenger inflator module 
scrapping. 


1. Turn ignition switch to “LOCK,” remove key and 
put on safety glasses. 

2. Inspect J 38826 SIR Deployment Harness and 
appropriate pigtail adapter for damage. If harness 
or pigtail adapter is damaged, discard and obtain a 
replacement. 

3. Short the two SIR deployment harness leads 
together by fully seating one banana plug into the 
other. SIR deployment harness shall remain 
shorted and not be connected to a power source 
until the air bag is to be deployed (Figure 16). 

4. Connect the appropriate pigtail adapter to the SIR 
deployment harness (Figure 16). 

5. Remove driver inflator module from vehicle. Refer 
to SECTION 3F. 

6. Remove horn lead from the back of the driver 
inflator module. 


7. Remove all horn buttons and steering wheel 
control buttons from driver inflator module, if 
applicable 


CAUTION: When storing a live inflator 
module or when leaving a live inflator 
module unattended on a bench or other 
surface, always face the bag and trim 
cover up and away from the surface. This 
is necessary so that a free space is 
provided to allow the air bag to expand 
in the unlikely event of accidental 
deployment. Failure to follow 
procedures may result in personal injury. 


8. Place the driver inflator module on a work bench 
or other surface away from all loose or flammable 
objects with its vinyl trim cover facing up, away 
from the surface (Figure 17). 

9. Clear a space on the ground about 185 em (six feet) 
in diameter where the driver inflator module is to 
be deployed. A paved, outdoor location where 
there is no activity is preferred. If an outdoor 
location is not available, a space on the shop floor 
where there is no activity and sufficient 
ventilation is recommended. Ensure no loose or 
flammable objects are within the deployment area 
(Figure 18). 

10. Place the driver inflator module, with its vinyl 
trim cover facing up, on the ground in the space 
just cleared (Figure 18) 

11. Stretch the SIR deployment harness and pigtail 
adapter from the driver inflator module to its full 
length (Figure 19). 

12, Place a power source near the shorted end of the 
SIR deployment harness. Recommended 
application: 12 volts minimum, 2 amps minimum. 
A vehicle battery is suggested. 

13. Connect the driver inflator module to the pigtail 
adapter on the SIR deployment harness. 
Deployment harness shall remain shorted and not 
be connected to a power source until the air bag is 
to be deployed. The driver inflator module will 
immediately deploy the air bag when a power 
source is connected to it (Figure 20). 


Important 


Ensure that the pigtail adapter is firmly 
seated into the driver inflator module 
connector. Failure to fully seat the connectors 
may leave the shorting bar located in the 
driver inflator module connector functioning 
(shorted) and may result in non-deployment of 
the driver inflator module 


14. Verify that the area around the driver inflator 
module is clear of all people and loose or 
flammable objects. 
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PIGTAIL 
ADAPTER 


CAUTION: SIR deployment harness shall remain shorted and 
not be connected to a power source until the air bag is to be deployed. 


Figure 16 - Shorting the SIR Deployment Harness Wires, 


VINYL TRIM COVER MUST FACE UP 


LB 


Figure 17 - Proper Storage of Inflator Module 
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Figure 18 - Provide Adequate Clearance for the Air Bag to Deploy 


CAUTION: SIR deployment harness shall 
remain shorted and not be connected to 
a power source until the air bag is to be 
deployed. 


Figure 19 Stretching the SIR Deployment Harness and Pigtail Adapter 
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CAUTION: SIR deployment harness shall remain shorted and not 
be connected to a power source until the air bag is to be deployed. 


INFLATOR 
‘MODULE 


Figure 20 - Connecting the SIR Deployment Harness to the Inflator Module 


Figure 21 - Separating the Two Shorted Banana Plugs 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


Verify that the driver inflator module is resting 
with its vinyl trim cover facing up. 

Notify all people in the immediate area that you 
intend to deploy the driver inflator module. The 
deployment will be accompanied by a substantial 
report which may startle the uninformed. 
Separate the two banana plugs on the SIR 
deployment harness (Figure 21). 


NOTICE: When the air bag deploys, the driver 
inflator module may jump about 30 cm (one foot) 
vertically. This is a normal reaction of the driver 
inflator module to the force of the rapid gas 
expansion inside the air bag. 


NOTICE: When the air bag deploys, the rapid gas 
expansion will create a substantial report. Notify 
all people in the immediate area that you intend to 
deploy the driver inflator module. 


CAUTION: Deployment harness shall 
remain shorted and not be connected toa 
power source until the air bag is to be 
deployed. The driver inflator module will 
immediately deploy the air bag when a 
power source is connected to it. 
Connecting the deployment harness to 
the power source should always be the 
last step prior to deployment in the 
inflator module deployment procedure. 
Failure to follow procedures in the order 
listed may result in personal injury. 


Connect the SIR deployment harness wires to the 
power source to immediately deploy the driver 
inflator module. Recommended application: 12 
volts minimum, 2 amps minimum. A vehicle 
battery is suggested (Figure 22). 

Disconnect the SIR deployment harness from the 
power source. 

Short the two SIR deployment harness leads 
together by fully seating one banana plug into the 
other (Figure 16). 

In the unlikely event that the driver inflator 
module did not deploy after following these 
procedures, proceed immediately with Steps 26 
through 29. If the driver inflator module did 
deploy, proceed with Steps 22 through 25. 

Put on a pair of shop gloves to protect your hands 
from possible irritation and heat when handling 
the deployed driver inflator module. 

After the driver inflator module has been 


deployed, the surface of the air bag may contain a 
powdery residue. This powder consists primarily of 
cornstarch (used to lubricate the bag as it inflates) and 
byproducts of the chemical reaction. 


Sodium hydroxide dust (similar to lye soap) is 
produced as a byproduct of the deployment reaction. 
‘The sodium hydroxide then quickly reacts with the 
atmospheric moisture and is converted to sodium 
carbonate and sodium bicarbonate (baking soda). 
Therefore, it is unlikely that sodium hydroxide will be 
present after deployment. As a precaution, however, 
gloves and safety glasses are recommended to prevent 
any possible irritation of the skin or eyes. 


CAUTION: Safety precautions must be 
observed when handling a deployed 
inflator module. After deployment, the 
metal surfaces of the inflator module will 
be very hot. Allow the inflator module to 
cool before handling any metal portion 
of it. Do not place the deployed inflator 
module near any flammable objects. 
Failure to follow procedures may result in 
tire or personal injury. 


After a driver inflator module has been deployed, 
the metal canister and surrounding areas of the driver 
inflator module will be very hot. Do not touch the 
metal areas of the driver inflator module for about ten 
minutes after deployment. If the deployed driver 
inflator module must be moved before it is cool, wear 
gloves and handle by the air bag or vinyl trim (Figure 

23). 

23. Disconnect the pigtail adapter from the driver 
inflator module as soon after deployment as 
possible. This will prevent damage to the pigtail 
adapter or SIR deployment harness due to possible 
contact with the hot driver inflator module 
canister. The pigtail adapter and SIR deployment 
harness are designed to be reused. They should, 
however, be inspected for damage after each 
deployment and replaced if necessary 

24. Dispose of the deployed driver inflator module 
through normal refuse channels after it has cooled 
for at least 10 minutes. 

25. Wash your hands with mild soap and water 
afterward. 


NOTICE: The remaining steps are to be followed 
in the unlikely event that the driver inflator 
module did not deploy after following these 
procedures. 


26. Ensure that the SIR deployment harness has been 
disconnected from the power source and that its 
two banana plugs have been shorted together by 
fully seating one banana plug into the other 
(Figure 16). 

27. Disconnect the pigtail adapter from the driver 
inflator module. 
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CAUTION: The Inflator Module will immediately deploy 
the air bag when a power source is connected to it. 


BATTERY 


ea 


NS 14193 


Figure 22 - Connecting to a Power Source 


Figure 23 - Handling a Hot, Deployed inflator Module 
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CAUTION: When storing a live inflator 
module or when leaving a live inflator 
module unattended on a bench or other 
surface, always face the bag and trim 
cover up and away from the surface. This 
is necessary so that a free space is 
provided to allow the air bag to expand 
in the unlikely event of accidental 
deployment. Failure to follow 
procedures may result in personal injury. 


28. Temporarily store the driver inflator module with 
its vinyl trim cover facing up, away from the 
surface upon which it rests. 

29. Call the Technical Assistance group for further 
assistance. 


Deployment Outside Vehicle (Passenger Inflator 
Module) 


CAUTION: Failure to follow proper SIR 
inflator module disposal procedures can 
result in air bag deployment which may 
cause personal injury. Undeployed 
inflator modules must not be disposed of 
through normal refuse channels. The 
undeployed inflator module contains 
substances that can cause severe illness 
or personal injury if the sealed container 
is damaged during disposal. Disposal in 
any manner inconsistent with proper 
procedures may be a violation of federal, 
state and/or local laws. 


General Motors dealers should refer to the latest 
General Motors Service Bulletins for proper live 
(undeployed) passenger inflator module scrapping and 
disposal procedures. All others should contact a local 
General Motors dealership for proper live passenger 
inflator module scrapping and disposal procedures. 
Deployed passenger inflator modules may be disposed 
of through normal refuse channels. 


Deployment Inside Vehicle (Vehicle Scrapping 
Procedure) 


Deployment inside vehicle is proper when the 
vehicle is to be destroyed or salvaged for component 
parts. This includes, but is not limited to, the 
following situations: 

1, The vehicle has completed its useful life. 

2. The vehicle has been damaged beyond repair 

ina non-deployment type accident. 

3. The vehicle has been stripped or damaged 

beyond repair in a theft. 


4. The vehicle will be salvaged for component 
parts to be used on a vehicle with a different 
Vehicle Identification Number (VIN) as 
opposed to being rebuilt as the same VIN, 
Never use SIR components from another 
vehicle. This is done to ensure SIR system 
integrity since only new SIR system 
components, with the exception of 
remanufactured parts as noted below, may be 
used in servicing an SIR equipped vehicle. 
Remanufactured parts purchased from an 
authorized General Motors dealer may be used 
for SIR repairs. 


CAUTION: Failure to follow proper SIR 
inflator module disposal procedures can 
result in air bag deployment which may 
cause personal injury. Undeployed 
inflator modules must not be disposed of 
through normal refuse channels. The 
undeployed inflator module contains 
substances that can cause severe illness 
or personal injury if the sealed container 
is damaged during disposal. Disposal in 
any manner inconsistent with proper 
procedures may be a violation of federal, 
state and/or local laws. 


Turn ignition switch to “LOCK,” remove key and 
put on safety glasses. 

Remove all loose objects from front seats. 
Disconnect driver inflator module, yellow SIR 
connector located at the base of the steering 
column. 

Cut the driver inflator module yellow SIR harness 
connector from the vehicle leaving at least 16 em 
(six inches) of wire at the connector (Figure 24). 
Strip 13 mm (1/2 inch) of insulation from each wire 
lead of the connector (Figure 24), 

Cut two 460 cm (15 feet) deployment wires from 
0.8 mm? (18 gauge) or thicker multi-strand wire. 
These wires will be used to fabricate the driver 
deployment harness. 

Strip 13 mm (1/2 ineh) of insulation from both ends 
of the wires cut in the previous step. 

Short the wires by twisting together one end from 
each (Figure 25). Deployment wires shall remain 
shorted and not be connected to a power source 
until the air bag is to be deployed. 
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MINIMUM 16 cm (SIX INCHES) 


‘STRIP 13 mm (1/2 INCH) OF INSULATION 
NS 144¢ 


Figure 24 - Cutting the Harness Connector Wires 


CAUTION: Deployment wires shall 
remain shorted and not be connected 
to a power source until the air bag 

is to be deployed. 


‘TWIST TOGETHER SECURELY 


“ 


CAUTION: Deployment wires shall 
remain shorted and not be connected 
to a power source until the air bag 

is to be deployed. 


MINIMUM 460 cm (15 FEET) FOR DRIVER SIDE 
MINIMUM 610 cm (20 FEET) FOR PASSENGER SIDE 
‘SHORT THE TWO DEPLOYMENT WIRES TOGETHER 

NS 14311] 


Figure 25 - Shorting the Deployment Wires 


CAUTION: Failure to follow procedures 
in the order listed could result in personal 
injury. Never connect deployment wires 
to any power source before connecting 
deployment wires to the inflator module 
leads. Deployment wires shall remain 
shorted and not be connected to a power 
source until the air bag is to be deployed. 
The inflator module will immediately 
deploy the air bag when a power source 
is connected to it. Wear safety glasses 
throughout this entire deployment and 
disposal procedure. 


9. Twist together one connector wire lead to one 
deployment wire. The connection should be 
mechanically secure (Figure 26-A) 

10. Bend twisted connection made in the previous step 
flat and wrap tightly with electrical tape to 
insulate and secure (Figure 26-B). 

11. Twist together, bend and tape the remaining 
connector wire lead to the remaining deployment 
wire (Figure 26-C). 

12. Connect the deployment harness to the driver 
inflator module, yellow SIR connector at the base 
of the steering column. Route deployment harness 
out the driver side of the vehicle (Figure 27). 


a 


ae 


BEND FLAT 


-—— 


WRAP WITH TAPE 


Sell 
=. 


REPEAT PROCEDURE NS 14462 
Figure 26 - Fabricating the Deployment Harness 


CAUTION: Deployment wires shall 
remain shorted and not be connected to a 
power source until the air bag is to be 
deployed. The inflator module will 
immediately deploy the air bag when a 
power source is connected to it. 
Connecting the deployment wires to the 
power source should always be the final 
step in the inflator module deployment 
procedure. Failure to follow procedures 
in the order listed could result in personal 
injury. 


13. Disconnect passenger inflator module, yellow 
SIR connector located near the base of the steering 
column. 

14, Cut the passenger inflator module harness 

connector from the vehicle leaving at least 16 em 

(six inches) of wire at the connector (Figure 28). 

Strip 13 mm (1/2 inch) of insulation from each wire 

lead of the connector (Figure 28) 
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16. 


20. 


21. 


‘STRETCH DEPLOYMENT HARNESS TO ITS FULL LENGTH 


Cut two 610 em (20 feet) deployment wires from 
0.8mm? (18 gauge) or thicker multi-strand wire 
‘These wires will be used to fabricate the passenger 
deployment harness. 


. Strip 13 mm (1/2 inch) of insulation from both ends 


of the wires cut in the previous step. 

Short the wires by twisting together one end from 
each (Figure 25). Deployment wires shall remain 
shorted and not be connected to a power source 
until the air bag is to be deployed. 


CAUTION: Failure to follow procedures 
in the order listed could result in personal 
injury. Never connect deployment wires 
to any power source before connecting 
deployment wires to the inflator module 
leads. Deployment wires shall remain 
shorted and not be connected to a power 
source until the air bag is to be deployed. 
The inflator module will immediately 
deploy the air bag when a power source 
is connected to it. Wear safety glasses 
throughout this entire deployment and 
disposal procedure. 


Twist together one connector wire lead to one 
deployment wire. The connection should be 
mechanically secure (Figure 29-A). 

Bend twisted connection made in the previous step 
flat and wrap tightly with electrical tape to 
insulate and secure (Figure 29-B). 

Twist together, bend and tape the remaining 
connector wire lead to the remaining deployment 
wire (Figure 29-C). 

Connect the deployment harness to the passenger 
inflator module, yellow SIR connector located near 
the base of the steering column. Route deployment 
harness out the passenger side of the vehicle 
(Figure 30) 


Ms 12092 


MINIMUM 16 cm (SIX INCHES) 


2 


8 


2 


2 


R 


26. 


= 


STRIP 13 mm (1/2 INCH) OF INSULATION, 


5 14463 

Figure 28 - Cutting the Harness Connector Wires 
(Typical) 

CAUTION: Deployment wires shall 


remain shorted and not be connected toa 
power source until the air bag is to be 
deployed. The inflator module will 
immediately deploy the air bag when a 
power source is connected to it. 
Connecting the deployment wires to the 
power source should always be the final 
step in the inflator module deployment 
procedure. Failure to follow procedures 
in the order listed could result in personal 


injury. 


. Verify that the inside of the vehicle and the area 
surrounding the vehicle are clear of all people and 
loose or flammable objects. 

Stretch the driver and passenger deployment 
harnesses to their full length (Figures 27 and 30), 

. Completely cover windshield area and front door 
window openings with a drop cloth, blanket or 
similar item. This reduces the possibility of injury 
due to possible fragmentation of the vehicle's glass 
or interior. 

Notify all people in the immediate area that you 
intend to deploy the air bags. The deployment will 
be accompanied by a substantial report which may 
startle the uninformed. 
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CAUTION: Deployment wires shall 
remain shorted and not be connected 
to a power source until the air bag 


is to be deployed. 
cas 


‘TWIST TOGETHER SECURELY 


4 [a 
z BEND FLAT 


—_ 


WRAP WITH TAPE 


REPEAT PROCEDURE _NS 14464 
Figure 29 - Fabricating the Deployment Harness 
(Typical) 


27. Separate the two ends of the driver deployment 
harness wires (Figure 31). 


CAUTION: Deployment wires shall 
remain shorted and not be connected toa 
power source until the air bag is to be 
deployed. The inflator module will 
immediately deploy the air bag when a 
power source is connected to it. 
Connecting the deployment wires to the 
power source should always.be the final 
step in the inflator module deployment 
procedure. Failure to follow procedures 
In the order listed could result in personal 
injury. 


NOTICE: When the air bag deploys, the rapid gas 
expansion will create a substantial report. Notify 
all people in the immediate area that you intend to 
deploy the air bags. 


2 


2 


Connect the driver deployment harness wires to a 
power source to immediately deploy the driver 
inflator module. Recommended application: 12 
volts minimum, 2 amps minimum. A vehicle 
battery is suggested (Figure 31) 

Separate the two ends of the passenger deployment 
harness wires (Figure 32). 


2 


8 


CAUTION: Deployment wires shall 
remain shorted and not be connected toa 
power source until the air bag is to be 
deployed. The inflator module will 
immediately deploy the air bag when a 
power source is connected to it. 
Connecting the deployment wires to the 
power source should always be the final 
step in the inflator module deployment 

rocedure. Failure to follow procedures 
in the order listed could result in personal 
injury. 


3 


s$ 


Connect the passenger deployment harness wires 
to a power source to immediately deploy the 
passenger inflator module. Recommended 
application: 12 volts minimum, 2 amps minimum. 
A vehicle battery is suggested (Figure 32). 

After an inflator module has been deployed, the 
surface of the air bag may contain a powdery residue. 
This powder consists primarily of cornstarch (used to 
lubricate the bag as it inflates) and byproducts of the 
chemical reaction. Sodium hydroxide dust (similar to 
lye soap) is produced as a byproduct of the deployment 
reaction. The sodium hydroxide then quickly reacts 
with atmospheric moisture and is converted to sodium 
carbonate and sodium bicarbonate (baking soda). 
Therefore, it is unlikely that sodium hydroxide will be 
present after deployment. As a precaution, however, 
gloves and safety glasses are recommended to prevent 
any possible irritation of the skin or eyes. 


CAUTION: Safety precautions must be 
observed when handling a deployed 
inflator module. After deployment, the 
metal surfaces of the inflator module will 
be very hot. Allow the inflator module to 
cool before handling any metal portion 
of it. Do not place the hot deployed 
inflator module near any flammable 
objects. Failure to follow procedures 
could result in fire or personal injury. 
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‘STRETCH DEPLOYMENT HARNESS TO ITS FULL LENGTH 


SEPARATE SHORTED ENDS OF DEPLOYMENT WIRES 
‘AND CONNECT TO POWER SOURCE 


SEPARATE SHORTED ENDS OF DEPLOYMENT WIRES 


‘AND CONNECT TO POWER SOURCE 


BATTERY 


PS 18790 


Figure 32 - Separate Shorted End of Deployment Harness and Connect to Power Source 


After an inflator module has been deployed, the 
metal canister and surrounding areas of the inflator 
module will be very hot. Do not touch the metal areas 
of the inflator module for about 10 minutes after 
deployment. If the deployed inflator module must be 
moved before it is cool, wear gloves and handle by the 
air bag or vinyl trim 
31. Short the driver deployment harness wires by 

twisting together one end from each. Repeat this 

procedure for the passenger deployment harness. 
32. Carefully remove drop cloth from vehicle and clean 
off any fragments or discard drop cloth entirely. 


33, Disconnect driver deployment harness and 
passenger deployment harness from vehicle and 
discard. 

34. In the unlikely event that either or both of the 
inflator modules did not deploy after following 
these procedures, proceed immediately with Steps 
36 through 38. 

35. With both air bags deployed the vehicle may be 
scrapped in the same manner as a non-SIR 
equipped vehicle. 

36, Remove the undeployed inflator module(s) from 
the vehicle. For driver inflator module refer to 
SECTION 3F, for passenger inflator module refer 
to"On-Vehicle Service” in this section. 
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CAUTION: When storing a live inflator 
module or when leaving a live inflator 
module unattended on a bench or other 
surface, always face the bag and trim 
cover up, away from the surface. This is 
necessary so that a free space is provided 
to allow the air bag to expand in the 
unlikely event of accidental deployment. 
Failure to follow procedures could result 
in personal injury. 


37. Temporarily store the inflator module with the air 
bag opening facing up, away from the surface upon 
which it rests. 

38. Call the Technical Assistance group for further 
assistance. 


Deployed Inflator Module Handling 


After the inflator module has been deployed, the 
surface of the air bag may contain a powdery residue. 
This powder consists primarily of cornstarch (used to 
lubricate the bag as it inflates) and byproducts of the 
chemical reaction. Sodium hydroxide dust (similar to 
lye soap) is produced as a byproduct of the deployment 
reaction. The sodium hydroxide then quickly reacts 
with atmospheric moisture and is converted to sodium 
carbonate and sodium bicarbonate (baking 
soda). Therefore, it is unlikely that sodium hydroxide 
will be present after deployment. As with many 
service procedures, you should wear gloves and safety 
glasses. 


WIRING REPAIR 


Special wiring repair procedures have been 
developed for use on the Supplemental Inflatable 
Restraint (SIR) system due to the sensitive nature of 
the circuitry. These specific procedures and 
instructions must be followed when working with SIR 
system wiring, and wiring components (such as 
connectors and terminals) 


TERMINAL REPAIR KIT J 38125-A 


Essential tool kit J 38125-A contains special 
“sealed splices” for use in repairing SIR system wiring 
A special crimping tool, heat torch, and instruction 
manual for these splices are also included. 

Two critical features of the sealed splices are a 
special heat shrink sleeve with sealing adhesive to 
produce an environmentally sealed splice and a cross 
hatched (knurled) core crimp to provide necessary 
contact integrity for the sensitive, low energy circuits. 

Terminal Repair Kit J 38125-A also serves as a 
generic terminal repair kit. 


The kit contains a large sampling of common GM 
electrical terminals and the correct tools to attach 
them to wires and remove them from connectors. The 
terminals in the kit are not to be used to replace 
damaged SIR system terminals unless specifically 
indicated by the terminal package. The DERM 
terminal repair assembly pack is included in 
138125-A for SIR use. 


SIR CONNECTOR (PLASTIC BODY AND 
TERMINAL METAL PIN) REPAIR 


If any connector or terminal in the SIR wire 
harness (except pigtails) is damaged, it should be 
repaired using one of the connector repair assembly 
packs. These kits include an instruction sheet and the 
sealed splices which will be used to splice the new 
wires, connector, and terminals to the harness. The 
splice crimping tool, which is color keyed to match the 
splices from Terminal Repair Kit J 38125-A, must be 
used to apply these splices. 

The terminals in the SIR system are made of a 
special metal to provide necessary contact integrity for 
the sensitive, low energy circuits, These terminals are 
only available in the connector repair assembly packs, 
do not substitute any other terminals for those in the 
assembly packs. 

If individual terminals are damaged on the DERM 
connector, they should be repaired using the DERM 
terminal repair assembly pack. If individual 
terminals are damaged on any other SIR connection, 
the entire connection should be replaced using the 
appropriate connector repair assembly pack. It may be 
necessary to replace the entire SIR wiring harness. 


SIR WIRE PIGTAIL REPAIR 


If the wiring pigtail (a wire or wires attached 
directly to the device, not by a connector) is damaged, 
the entire component (with pigtail) must be replaced. 
Examples of “pigtail” components are the passenger 
inflator module, the discriminating sensors and the 
SIR coil assembly. Absolutely no wire, connector, or 
terminal repairs are to be attempted on the passenger 
inflator module, the discriminating sensors or the SIR 
coil assembly. 


SIR WIRE REPAIR 


If any wire except the pigtail is damaged, the wire 
should be repaired by splicing in a new section of wire 
of the same gauge size (.5, .8, 1.0, etc.). The sealed 
splices and splice crimping tool from Terminal Repair 
Kit J 38125-A must be used for these repairs. The 
following wiring repair procedures must be used to 
ensure the integrity of the sealed splice application 
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Step One: Open the Harness 


If the harness is taped, remove the tape. To avoid 
wire insulation damage use a sewing “seam ripper” 
(available from sewing supply stores) to cut open the 
harness. The crimp and sealed splice sleeves may be 
used on all types of insulation except tefzel and coaxial 
and may only be used to form a one-to-one splice. 


Step Two: Cut the Wire 


Begin by cutting as little wire off the harness as 
possible. You may need the extra length of wire later 
if you decide to cut more wire to change the location of 
a splice. You may have to adjust splice locations to 
make certain that each splice is at least 40 mm (1.5 in.) 
away from other splices, harness branches, or 
connectors. 


Step Three: Strip the Insulation 


NOTICE: The following procedures must be 
followed in the order listed. If wire strands are 
damaged, the procedure must be repeated until a 
clean strip with all wire strands intact is obtained. 


If it is necessary to add a length of wire to the 
existing harness, be certain to use the same size as the 
original wire. 

‘To find the correct wire size either find the wire on 
the schematic and convert the metric size to the 
equivalent AWG size or use an AWG wire gage 

If unsure about the wire size, begin with the 
largest opening in the wire stripper and work down 
until achieving a clean strip of the insulation. Strip 
approximately 7.5 mm (5/16 in.) of insulation from 
each wire to be spliced. Be careful to avoid nicking or 
cutting any of the strands. Check the stripped wire for 
nicks or cut strands. If the wire is damaged, repeat 
this procedure after removing the damaged section 


Step Four: Select and Position the Splice 
Sleeve 


Select the proper sealed splice sleeve according to 
wire size. The splice sleeves and tool nests are color 
coded (see following chart). 

Using the J 38125-A Splice Crimp Tool (Figure 
33), position the splice sleeve in the proper color nest of 
the hand crimp tool. Place the splice sleeve in the nest 
so that the crimp falls midway between the end of the 
barrel and the stop. 

The sleeve has a stop in the middle of the barrel to 
prevent the wire from going further (Figure 34). Close 
the hand crimper handles slightly to hold the splice 
sleeve firmly in the proper nest. 


98.8225-91 
Figure 33 - Splice Crimp Tool J 38125-A 


7.5mm (5/16 INCH) 
a BARREL 
‘STOP 


SPLICE BEFORE CRIMPING 


—Sr- 


SPLICE AFTER CRIMPING 


at 


SPLICE AFTER HEATING 


95 8226-9) 


Figure 34- Seal Splice Sequence 


Color Splice | Crimp tool Wire gage 
sleeve nest color AWG/ (metric) 
Salmon Red 20, 18/ 

(yellow-pink) (0.5, 0.8) 

Blue Blue 16, 14/ 
(1.0, 2.0) 

Yellow Yellow 12, 10/ 
(3.0, 5.0) 


Crimp and Seal Splice Chart 


Step Five: Insert Wires Into Splice Sleeve 
and Crimp 


Insert the wire into the splice sleeve until it hits 
the barrel stop and close the handles of the crimp tool 
tightly until the crimper handles open when released 
(Figure 34). The crimper handles will not open until 
the proper amount of pressure is applied to the splice 
sleeve. Repeat Steps 4 and 5 for opposite end of the 
splice. 
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Step Six: Shrink the Insulation Around the 
Splice 


Using the heat torch apply heat where the barrel is 
crimped. Gradually move the heat barrel to the open 
end of the tubing, shrinking the tubing completely as 
the heat is moved along the insulation. A small 
amount of sealant will come out of the end of the 
tubing when sufficient shrinking is achieved (Figure 
34). 


‘SIR SYSTEM WIRE SPLICE REPAIR 


If any of the original equipment splices (three 
wires or more) in the SIR system wiring are damaged 
they should be repaired by applying a new splice (not 
sealed) from the Terminal Repair Kit J 28125-A. 
Carefully follow the instructions included in the kit for 
proper splice clip application. Cloth duct tape may be 
substituted for splice tape if necessary. 


ALTERNATIVE REPAIR METHODS 


No alternative repair methods are available for 
the SIR system wiring and components. 


CONNECTOR POSITION ASSURANCE (CPA) 


The Connector Position Assurance (CPA) is a 
small plastic insert that is inserted through the 
locking tabs of all of the SIR system connectors. The 
purpose of the CPA is to assure the connector halves 
are securely connected and they cannot vibrate apart. 
The CPA must be in place to ensure good contact 
between the SIR mating terminals. 


TERMINAL POSITION ASSURANCE (TPA) 


The Terminal Position Assurance (TPA) insert is 
similar to the plastic “combs” used in ECM connectors. 
The function of the TPA is to keep the terminal 
securely seated in the connector body. The TPA is not 
to be removed from the connector body unless a 
terminal must be removed for replacement. 


SPECIAL TOOLS 


CAUTION: To avoid deployment when 
troubleshooting the SIR system, do not 
use electrical test equipment such as a 
battery powered or ac powered 
voltmeter, ohmmeter, etc., or any type of 
electrical equipment other than that 
specified in this manual. 


Do not use a non-powered probe type 
tester. Instructions in this manual must 
be followed carefully, otherwise personal 
injury may result. 


SIR DRIVER/PASSENGER LOAD TOOL 


The SIR Driver/Passenger Load Tool J 38715 is 
used only when called for in this section. It is used as a 
diagnostic aid and safety device to prevent inadvertent 
inflator module deployment. 

The load tool has four yellow connectors attached 
to its case. The three small connectors are electrically 
functional and serve as resistive load substitutions. 
‘The large dummy connector does not serve as a load 
substitution but merely takes the physical place of the 
DERM connector when needed. 

No more than two connectors are used at any time. 
One of the small connectors with adapter J 38715-5 is 
used to substitute the load of the driver inflator 
module when it is connected at the top of the column to 
the SIR coil assembly. Another small connector is used 
to substitute the load of the driver inflator module and 
the SIR coil assembly when it is connected at the base 
of the column to the SIR wiring harness. The third 
small connector is used to substitute for the load of the 
passenger inflator module when connected to the 
passenger inflator jumper harness connector or when 
connected to the SIR wiring harness passenger inflator 
jumper harness connector (adapter may be needed) 
‘The large dummy connector separates the shorting bar 
in the DERM harness connector when it is connected 
to it in place of the DERM. 

By substituting the resistance of the load tool 
when called for, a determination can be made as to 
whether an inflator circuit component is causing 
system malfunction and which component is causing 
the malfunction. The load tool should be used only 
when specifically called for in the diagnostic 
procedures 


439200 DVM 


The J 39200 DVM is the preferred DVM for use in 
SIR diagnosis and repair. However, J 34029-A may be 
used if J 39200 is not available. No other DVMs are 
approved for SIR diagnosis and repair. 


SCAN TOOL 


The Tech 1 is used to read and clear SIR system 
Diagnostic Trouble Codes (DTCs). Refer to the Tech 1 
Operator's Manual for specific information on how to 
use the Tech 1. 

Scan tools from other manufacturers may be used. 
Refer to the Operator's Manual for the tool for specific 
instructions. 


DAVE GRAHAM INC. - 2017 
ALL RIGHTS RESERVED 


9J-118 SUPPLEMENTAL INFLATABLE RESTRAINT (SIR) SYSTEM 


SERVICE PARTS INFORMATION 


PART NAME 


SERVICE PARTS CATALOG 


REFERENCE NAME 


SERVICE PARTS 


CATALOG GROUP 


COMPONENTS 


DERM .....e005 7 
Dual Pole Arming Sensor 
Driver Inflator Module. 
LH Forward Discriminating 

Sensor . 
Passenger inflator Module 
RH Forward Discriminating 

Sensor 
SIR Coil Assembly ...-- a 
Warning Lamp “AIR BAG” 


7-393 
PS 18984 


J 35616-A CONNECTOR TEST ADAPTER KIT 


The J 36616-A Connector Test Adapter Kit must 
be used whenever a diagnostic procedure requests 
checking or probing a terminal. Using the appropriate 
adapter will ensure that no damage to the terminal 
will occur from the DVM probe, such as spreading or 
bending. The adapter will also give an idea of whether 
contact tension is sufficient, helping to find an open or 
intermittent open due to poor terminal contact. 


439879 ARMING SENSOR TESTER 


The Arming Sensor Tester J 39879 is used only 
when called for in this section. It is used as a 
diagnostic aid for making measurements on the dual 
pole arming sensor and the dual pole arming sensor 
harness connector. 

Sinee the dual pole arming sensor connetor is 
oriented toward the front of the vehicle, there is just 
enough clearance to disconnect the connector, but not 
enough to make a measurement with the J 39200 
DVM. The arming sensor tester is used in order to 
make accurate measurements. 


‘SENS, INFL RST (F/END SHMET) 
COIL KIT, INFL RST STRG WHL MDL 


MODULE, INFL RST RESV ENGY 
‘SENS, INFLRSTARMING .. 
MODULE, INFLRSTSTRG WHL ... 


SENS, INFL RST (F/END SHMET) 
Module, INFLRSTI/P ...--. 


14.865 
14.865 
14.865 


14.865 
14.865 


14.865 
14.865 
= 9.744 


(Standard Parts Cat.) 


SPECIFICATIONS 
FASTENER TIGHTENING SPECIFICATIONS 


Driver Inflator 
Module Fasteners ..... 
Dual Pole Arming 
Sensor Fasteners -.. +++ 
LH & RH Forward 
Discriminating Sensor 
Fasteners. 
Passenger Inflator 
Module Fasteners 


9.7 N-m (86 lb. in.) 


12.N-m (9 Ib. ft.) 


15 N-m (11 Ib. ft.) 


12.N-m (9 Ib. ft.) 
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138 125-A - TERMINAL REPAIR KIT 


139879 - ARMING SENSOR TESTER 


1.38715 - SIR DRIVER/PASSENGER 
LOAD TOOL (J 38715-5 AND 
CORVETTE ADAPTER) 


@] 139200 - DIGITAL MULTIMETER 


5] 135616-A - CONNECTOR TEST ADAPTER KIT 


[2] scan Toot ano 16-8IN oL¢ ADAPTER 


‘SIR Special Tools 


12-6-93 
NS 16401 
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SECTION 9K 
PASSIVE KEYLESS ENTRY (PKE) SYSTEM 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9J before performing service on or around SIR 
components or wiring, Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 


9K-1 Manual Hatch Release Procedure 


General Description ...+ 9K-7 
Abbreviations/Definitions 9K-1 Key in Ignition Unlock. 9K-7 
Basic Knowledge Required. 9K-2 Diagnosis ..-+seeeeeee 9K-7 
System Operation... 9K-2 Diagnostic Trouble Codes (DTCs) 9K-7 
PKE Operational Range 9K-3 Using the Diagnostic Charts... 9K-8 


PKEModes ..-++-ee 9K-3 PKE Mechanization (1 of 3) seeeee IKD 
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GENERAL DESCRIPTION ABBREVIATIONS/DEFINITIONS 
Figure 1 Several abbreviations are commonly used 


throughout this section. They are presented here for 
The Passive Keyless Entry (PKE) system consists eference. 

of a transmitter (located on the operator's key fob), a 

receiver, and two antennas. The coupe has one 

antenna located in the driver's door and one antenna 


B+. 
CCM 


Battery Voltage 
Central Control Module 


in the rear luggage area. The convertible has one CKT Cireuit ; 
antenna located in the driver's door and one in the DIC - Driver Information Center 
passenger door. The PKE system interacts with the DLC Diagnostic Link Connector 
Central Control Module (CCM), and the power door DTC Diagnostic Trouble Code 
lock eyetex DVM Digital Volt Meter 
PKE Passive Keyless Entry 
UTD Universal Theft Deterrent 
vAC Vehicle Access Code 
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9K-2 PASSIVE KEYLESS ENTRY (PKE) 


BASIC KNOWLEDGE REQUIRED 


Before attempting to diagnose the Passive Keyless 
Entry (PKE) system, you must have a good 
understanding of electrical system basics and the use 
of circuit testing tools. Without this basic knowledge, 
it will be difficult to use the diagnostic procedures 
detailed in this section. 

Some electrical basics, basic troubleshooting 
procedures and hints, and the use of circuit testing 
tools are discussed in the introduction of SECTION 
8A. 
© Basic Electrical Circuits. 

You should understand the basic theory of 

electricity, series and parallel circuits, and voltage 

drops across series and parallel resistor systems. 

You should know the meaning of volts (voltage), 

amps (current), and ohms (resistance). You should 

understand what happens in a circuit with an open 
wire or a wire shorted to ground or battery. You 


should be able to read and understand a wiring 
diagram. 

@ Use of Circuit Testing Tools. 
You should know how to use a Digital Volt Meter 
(DVM) to measure voltage, current, and 
resistance. Be aware that when DVM use is 
requested, the first terminal listed in the check is 
intended to be connected to the positive (usually 
red) DVM lead. You should know how to use 
jumper wires to test circuits. 


SYSTEM OPERATION 


The PKE system allows a user to passively lock 
and unlock the vehicle. By sensing a transmitter on 
the user’s key chain, the PKE system will know when 
to automatically lock or unlock the door(s). The user 
will also be able to manually unlock the passenger 
door and release the hatch by pushing a corresponding 
button on the transmitter. 


LEFT SIDE ANTENNA SHOWN, 


RIGHT SIDE (CONVERTIBLE) SIMILAR 


COUPE ONLY 


ANTENNA 
RIVETS 


STORAGE AREA, REAR 


RECEIVER CONNECTORS, 
REMOTE CONTROL DOOR LOCK 


MODULE CONNECTOR, CHIME 


RECEIVER, REMOTE CONTROL 


000R, LEFT SIDE ReCIVER: 


‘MODULE, CHIME 
CONNECTOR, DRIVER 
INFORMATION CENTER (DIC) 
MODULE, LOW TIRE PRESSURE 
WARNING SYSTEM (LTPWS) 
‘TRANSMITTER, REMOTE CONTROL 
DOOR LOCK (COUPE) 
‘TRANSMITTER, REMOTE CONTROL 
DOOR LOCK (CONVERTIBLE) 


NS 14315 


Figure 1 - Passive Keyless Entry (PKE) System 
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The PKE system operates passively because the 
transmitter sends out a signal for 21 seconds after it is 
moved. Movement is sensed through a motion sensor 
inside the transmitter. When the PKE transmitter 
senses motion, it sends out an identification code and 
an operation code. The PKE receiver picks up this 
signal through two antennas, and compares the 
received ID code to the code(s) stored in its memory. If 
there is a match, the PKE system will first turn “OFF” 
the Universal Theft Deterrent (UTD) system and then 
will unlock the driver’s door and also the passenger’s 
door if the unlock all doors mode has been selected. 
This occurs only if the passive mode has been turned 
“ON.” If another function, such as releasing the hatch 
(coupe only) has been selected, the PKE will then 
perform this function. 

The PKE receiver constantly scans for a 
transmitter’s signal. Once it has seen that the valid 
transmitter has gone out of range, it waits 5 seconds, 
locks the doors, arms the universal theft deterrent 
system, and also will turn “OFF” the courtesy lamps 
and sound the horn through the CCM. This only 
occurs if the passive lock/unlock mode has been turned 
“ON.” 


PKE OPERATIONAL RANGE 
Figure 2 


As battery life decreases, so does the maximum 
operational range of the PKE transmitter. In most 
cases, the transmitter battery should only be replaced 
when the operational range has severely decreased. 
Refer to Figure 2 for normal operating ranges. 


PKE MODES. 
Figure 3 


‘The PKE has four normal operating modes. From 
these modes, all functions are accessed. PKE modes 
areas follows: 

© Transmitter not in range/receiver asleep. 

In this mode, the PKE receiver does not have a 
transmitter in range and has gone into a power 
down state. The receiver has not seen a 
transmitter for 5 seconds, and is waiting for 
another transmitter. 

Transmitter not in range/receiver awake. 

In this mode, the PKE receiver does not have a 
transmitter in range but has not gone inte 
power down state. This mode occurs when the 
transmitter has left the range, but the receiver 
has not timed out, due to a door remaining 
open, a key being in the ignition or if 10 
seconds have not elapsed. The passive locking 
functions originate from this mode. 

¢ Transmitter in range/key not in ignition. 

This mode is reached when a transmitter is 
brought into range while the ignition key is 


PASSIVE KEYLESS ENTRY (PKE) 9K-3 


out of the ignition. If the passive mode has 
been enabled, the passive unlock features are 
accessed through this mode. The passenger 
door unlock feature and the hatch release 
feature are also accessed through this mode. 
© Transmitter in range/key in ignition. 

This mode occurs when the PKE receiver has 
recognized a transmitter and the ignition key 
is inserted. When this mode occurs, passive 
locking and unlocking features are disabled. 
The motion sensor feature, which unlocks the 
doors, will still work. Most of the incidental 
features (ie. programming, diagnostics, and 
selection of all doors unlock or just passenger 
door unlock) are accessed from this state. 

If the key is in the ignition switch, either with 
the ignition “ON” or “OFF,” the PKE system 
will disable all passive lock and unlock 
functions except for the key in ignition unlock 
feature. If the key is in the ignition, the 
manual controls on the transmitter will be 
functional only when the ignition is “OFF.” 


ARMING AND DISARMING UNIVERSAL THEFT 
DETERRENT (UTD) 


If the PKE system locks the doors, it will then send 
an ARM UTD (Universal Theft Deterrent) signal to 
the CCM. After seeing this signal, the CCM will turn 
“OFF” the courtesy lamps and sound the horn. 

Whenever the PKE system has decided that a door 
should be unlocked or that the hatch release function 
should occur, it must tell the CCM to disarm the UTD. 
All of the situations where UTD should be disarmed 
originate from the transmitter in range, key not in 
ignition mode. 

To disarm the Universal Theft Deterrent (UTD), 
the PKE system must see the following conditions: 

@ Valid transmitter in range. 

Key not in ignition. 

@ Unlock door command or hatch release 

command has been identified by the receiver. 


PKE PROGRAMMING 
Figure 4 


Important 

© Always make sure the radio is turned "OFF” while 
programming the PKE system to assure proper 
results. 


Up to three different PKE transmitters can be 
programmed to each vehicle. Each transmitter has its 
own unique Vehicle Access Code (VAC). The user 
must initiate the program mode, then program one to 
three transmitters. If the programming sequence is 
canceled before any transmitter is programmed, the 
previously stored codes will remain in memory. 
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9K-4 PASSIVE KEYLESS ENTRY (PKE) 


PASSIVE KEYLESS ENTRY RANGE MAP 


A. 5107 FEETFROM DRIVER'S DOOR HANDLE 
B. 3 TO SFEETFROM PASSENGER DOOR HANDLE 


© 3105 FEET FROM HATCH 


COUPE ANTENNA RANGE * 


‘A, 5707 FEET FROM DRIVER'S DOOR HANDLE 


B. 5107 FEET FROM PASSENGER DOOR HANDLE 


CONVERTIBLE ANTENNA RANGE * 


* RANGE VARIES WITH THE ORIENTATION OF THE TRANSMITTER. FOR BEST PERFORMANCE, HOLD THE FOB VERTICALLY. 
WITH THE BUTTONS FACING YOU AND THE BOTTOM COVER OF THE TRANSMITTER TOWARD THE CAR. 


6.20.92 
NS 14173-9K 
Figure 2 - Passive Keyless Entry Range Map 
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TRANSMITTER 
NOTIN RANGE 
RECEIVER ASLEEP 


TRANSMITTER 
NOTIN RANGE 


Gar RECEIVER AWAKE 


TRANSMITTER 
IN RANGE 
KEY IN IGNITION 


TRANSMITTER 
IN RANGE 
KEY NOT 

IW IGNITION 


Passenger Doot 
Manvai Unlock 


Fastve UnlockiLack 
On10# Procedure 
5-6-92 
NS 14990-9K 


Figure 3 - PKE Made Transitions 


If the battery is disconnected, the PKE receiver 
will still remember all vehicle access codes currently 
programmed to that vehicle. 

Programming is initiated by entering a specified 
button sequence on the Driver Information Center 
(DIC). The DIC interfaces with the CCM. Refer to 
Figure 4 for the program mode initiation procedure. 


PROGRAMMING STATUS 


While the system is waiting for a transmitter to 
program, the PKE lamp will flash the number of the 
transmitter to be programmed (flash once for the first 
transmitter, twice for the second, and so on). When a 
transmitter is programmed and the code stored, the 
lamp will be illuminated continuously as long as that 
transmitter remains within reception range. When a 
transmitter which has already been programmed is 
brought back into range, the lamp will remain 
flashing until a new transmitter is brought into range 


Once the programming of three codes has been 
completed, and the third transmitter is outside 
reception range, the lamp will not be illuminated 
again 


PROGRAMMING CANCELLATION 


The programming mode will be canceled if any of 
the following conditions are met: 

© The key is removed from the ignition. 

© Ignition is turned “ON.” 

© ‘The PKE system has been in program mode for 

longer than 2 minutes. 

If the program mode is canceled with less than 
three codes stored, the receiver shall only accept the 
codes just stored. If the program mode is canceled 
before any code is stored, the previously stored codes 
shall remain valid. 
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9K-6 PASSIVE KEYLESS ENTRY (PKE) 


PROGRAM MODE INITIATION 


©) TRIP MONITOR 


IGNITION TO “RUN* POSITION. 


‘TRIP ODO BUTTON IS PUSHED AND RELEASED. 


TRIP ODO IS PUSHED AGAIN AND HELD 
FOR 5 SECONDS. 


WITHIN 5 SECONDS PUSH AND HOLD THE 
FUEL INFO BUTTON FOR 10 SECONDS. 


© THE PASSIVE KEYLESS ENTRY TELLTALE LAMP 
WILL COME ON CONTINUOUSLY. 


IGNITION TO THE “LOCK” POSITION, 
KEY REMAINING IN THE IGNITION. 


© THE PASSIVE KEYLESS ENTRY TELLTALE LAMP 
WILL NOW BEGIN FLASHING. 


REFER NOW TO PROGRAMING STATUS, 


NS 14989-9K 


Figure 4- Program Mode Initiation 


FUNCTIONAL PROCEDURES 
PASSIVE UNLOCKING PROCEDURE 


To unlock the door(s) passively, the following 
conditions must be met 

© ‘The passive unlock/lock feature must be 

enabled. 

© All doors are closed and the keys are out of the 

ignition. 

© ‘The PKE receiver must have seen a valid 

(programmed) transmitter leave the range of 
the vehicle 

@ The PKE receiver must see a valid 

(programmed) transmitter come into range. 

The PKE system will unlock only the driver's door 
or will unlock all doors depending on the mode of the 
driver's door only/all doors unlock function described 
in this section. 

When unlocking the door(s), the PKE system 
disarms UTD. After unlocking the door(s), the PKE 
system returns to the transmitter in range/receiver 
awake mode. 


PASSIVE LOCKING PROCEDURE 


The passive remote locking function can be 
accessed from only the transmitter in range, receiver 
awake mode. 


If the ignition has not been turned "ON,” the PKE 
system will lock the doors under the following 
conditions: 

© The passive unlock/lock feature has been 

enabled. 

© A valid (programmed) transmitter has been 

sensed once. 

© The key isnot in the ignition 

© Five seconds have elapsed since the 

transmitter has left the field of range 

If the ignition has been turned “ON” while a valid 
transmitter is in range, the PKE receiver will lock the 
doors and arm UTD according to the following steps: 

© The passive unlock/lock feature has been 

enabled 

© A valid (programmed) transmitter has been 

sensed once. 

© Ignition was “ON” but has been switched to 

“OFF.” 

© The key is not in the ignition 

© There has been a door ajar switch transition. 

« Five seconds have elapsed since the 

transmitter has left the field of range. 

When the PKE system locks the doors, it will then 
send an ARM UTD signal to the CCM. After seeing 
this signal, the CCM will turn “OFF” the courtesy 
lamps and sound the horn then will arm UTD. 
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PASSIVE UNLOCK/LOCK DISABLE 
PROCEDURE 


The passive unlock/lock disable procedure allows 
the operator to turn “OFF” the passive functions of the 
PKE system. This function can only be accessed from 
the transmitter in range/key not in ignition state. The 
following conditions must occur: 

© A valid transmitter is in range. 

© The key is not in the ignition. 

© The DOOR button has been pushed for longer 

than 2 seconds. 

When these conditions are met, the PKE module 
will lock the doors and then will unlock the door(s) to 
notify the operator that the command has been 
received. Also, when the passive feature has been 
disabled, the “PASSIVE KEYLESS ENTRY” lamp 
will not illuminate for bulb check upon ignition “ON.” 

When the passive feature has been disabled 
repeating the procedure above will enable the passive 
unlock/lock function and the "PASSIVE KEYLESS 
ENTRY” lamp will illuminate upon ignition “ON.” 


DRIVER’S DOOR/ALL DOOR UNLOCK OPTION 


‘The user of the PKE system, will be able to choose 
whether or not the passenger door unlocks passively. 
The PKE will always unlock the driver's door during 
the passive unlock procedure. This procedure can only 
be accessed from the transmitter in range/key-in 
ignition mode. 

To enable or disable this feature, the following 
conditions must be met: 

© A valid transmitter must be in range. 

© The key is in the ignition and the ignition is 

“OFF.” 

© The DOOR button is pushed for longer than 2 

seconds. 

When this occurs, the PKE will lock all doors and 
then unlock all doors to confirm to the user that the 
driver's door only or the all doors unlock option has 
been selected. 

If the driver’s door only option has been selected, 
the passenger door can be unlocked by depressing the 
transmitter “DOOR” button. 


PASSENGER DOOR MANUAL UNLOCK 
PROCEDURE 


The PKE system will unlock the passenger door 
when the following conditions are met: 
A valid transmitter is in range. 
@ = The ignition is “OFF.” 
© The DOOR button is pushed for less than 2 
seconds. 


MANUAL HATCH RELEASE PROCEDURE 


The PKE will release the hatch via the hatch relay 
when the following conditions are met: 

© A valid (programmed) transmitter is in range 

© There is no key in the ignition, or the key is in 

the ignition and the ignition is “OFF.” 

@ The HATCH button on the transmitter is 

pushed. 

If the HATCH button is pushed and held while 
coming into range, the PKE receiver will disarm UTD, 
release the hatch, then unlock the driver’s door after 
the HATCH button is released, if the passive 
lock/unlock has been enabled. 


KEY IN IGNITION UNLOCK 


To prevent accidentally locking the keys inside the 
vehicle when the keys are in the ignition, the PKE 
system will unlock the driver's door, or all doors when 
the following conditions are met: 

@ The key is in the ignition. 

© Any door is opened and then closed. 

Note: A valid transmitter DOES NOT have to be 
in range. 

If the all doors unlock mode is activated, the PKE 
system will unlock all doors. 


DIAGNOSIS 


‘The PKE system will flash a specified Diagnostic 
Trouble Code (DTC), based upon the testing of certain 
functional parts of the system when the diagnostics 
enable input is activated. The diagnostic mode will be 
accessed when the following conditions are met: 

© Key isin the ignition. 

@ Ignition is “OFF.” 

@ The Diagnostic Link Connector (DLC) 

terminal “8” has been grounded. 

The diagnostic mode will be exited whenever the 
grounding of the diagnostic enable input is removed. 
‘The receiver will return to transmitter in range/key in 
ignition mode after exiting. 

The “PASSIVE KEYLESS ENTRY” lamp shall 
flash DTCs indicating proper operation or faults of 
specific parts of the system. 


DIAGNOSTIC TROUBLE CODES (DTCs) 


The "PASSIVE KEYLESS ENTRY” lamp in the 
Driver Information Center (DIC) shall flash 
information codes shown below, which represent the 
corresponding system conditions. 
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DIAGNOSTIC CONDITION prc USING THE DIAGNOSTIC CHARTS 
Receiver Memory Bad 12 
Transmitter Not in Range 13 All of the diagnostic charts in this section are 
Non-Valid Transmitter symptom driven since no specifie code (except DTC 12) 
Received 4 can solely identify a system fault 
Valid Transmitter Received 15 
Passenger Door Button Depressed 16 Important 
Hatch Button Depressed My © Always refer to the PKE diagnostic system check 
chart first (except for “Transmitter Cannot Be 
DTCs 12, 13, and 14 display the current state of Programmed” and “Transmitter Has No Hatch 
the system. DTCs 15, 16, and 17 are actually Release Function”) when diagnosing the passive 
functional codes which require the transmitter to be in keyless entry system. 
range as confirmation that the receiver has functioned 
correctly. 


The PKE system does not store DTCs. DTCs 
cannot nor need to be cleared. Diagnostic requests 
display current DTCs only. History DTC information 
is not available. 
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Figure 5 - PKE System Mech. (1 of 3) 
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Figure 6 - PKE System Mech. (2 of3) 
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Figure 7 - PKE System Mech. (3 of 3) 
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PKE DIAGNOSTIC SYSTEM CHECK 
(Page 1 of 2) 


Circuit Description: 
In passive mode and on reception of a valid transmitter coming into range, the PKE receiver will apply B+ to 
terminal "B” (also terminal "H” if the unlock both doors mode has been selected) to the left door lock actuator on 
CKT 694 (also CKT 1663 if the unlock both doors mode has been selected). With the passive mode “OFF” or 
“ON,” the PKE receiver will apply B+ to terminal "H” when the transmitter door button is depressed. When a 
door lock switch is depressed to the “unlock” position, B+ is input to terminal "A” and passed through to 
terminals "B” and "H”. In passive mode, on reception of a valid transmitter leaving range, the PKE receiver will 
apply B+ on terminal "D” locking both doors. When the lock switch is depressed to the “lock” position, B+ is 
input on terminal "G” at the PKE receiver and passed through on terminal “D” to power both door lock motors. 
Chart Test Description: Number(s) below refer to 6. Determines if PKE has any functions at all. 


circled number(s) on the diagnostic chart. 7. Determines if the key switch state is changing 
1. Determines if the PKE system is in the passive while turning the key in the driver's door lock. If 

mode. the switch shows a constant open condition, the 
2. Determines if the transmitter battery is low or if PKE system will not operate properly. 

the transmitter is non-functional. 8. Determines if the PKE receiver is sending an 
3. Determines if the base door lock system is at fault. “unlock” command on terminal “B” in the passive 
4. Determines if the CCM is showing a door ajar mode. 

condition with both doors fully closed. 
5. Determines which DTC is present while shaking 


the transmitter. 
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© KEY TO RUN POSITION. PKE DIAGNOSTIC SYSTEM CHECK 


DOES PKE LAMP ILLUMINATE 
DURING BULB CHECK? (Page 1 of 2) 


YES, PKE SYSTEM IN PASSIVE MODE NO 
_— 
‘© REMOVE KEY FROMIGNITION. CAN PASSENGER DOOR 
DOES TRANSMITTER (KEY FOB) FUNCTION WITHIN RANGES SPECIFIED AND/OR HATCH BE 
IN FIGURE 2 ORIS IT NON-FUNCTIONAL? OPENED BY DEPRESSING 
‘TRANSMITTER BUTTONS? 


NON-FUNCTIONAL | [RANGEISTOO |/ RANGE IS OKNEAR | [RANGE OK. 


SHORT ONE ANTENNA CHECK 
I THROUGHOUT || BUTIS EXTREMELY || SYSTEM YES 
ENTIRERANGE || SHORTNEARTHE || AND MAKE —— 


DoDooRLOcKs || MAP. OTHER. Suse TRANSMITTER. PKE SYSTEMIN 
weReBsAeGon |e = customer (5° Guanes. | [Rosczazete 
LOCK swiTcHEs? —_|[ REPLACE REFER TO Bawane VALID KEY IN. MODE. CHECK 
TRANSMITTER || ANTENNA Seow, IGNITION. SYSTEM 
Barrenv. "|| Oincwosiscuarr, || SYSTEM winDows oown. | | GeenaTion aND 
a LOCK AND CLOSE | | MAKE SURE 
Doors. CUSTOMER IS 
DO DOORS AWARE OF HOW 
UNLOCK UPON SYSTEM 
EING CLOSED? 


© KEY IN “RUN” POSITION. REFER TO. 
© BOTH DOORS FULLY CLOSED. SECTION BA-132. 
DOOR AJAR TELLTALE 
LUMINATED ON UP? NO 
aH—_—______ 


CHECK PKE FUSE. 
YES IS FUSE OK? 


KEY TO “LOCKED” POSITION. REFER TO SECTION BD, 
GROUND DLC PIN TERMINALS “8” AND“S~. || “DISPLAY CCM INPUTS 
SHAKE TRANSMITTERIN RANGE WHILE "|| STATUS” TO EVALUATE 
WATCHING PKE TELLTALE. DOOR AAR CIRCUIT a 
WHAT DTC(s) ARE PRESENT? CONDITION. TREFER TO “RECEIVER | [LOCATE AND 
IMPORTANT: DTC WILL CHANGE AS | DIAGNOSIS” IN THIS | | REPAIR SHORT 
DIFFERENT SIGNALS ARE RECEIVED BY THE 1 SECTION. | | TOGROUNOIN 
PKE RECEIVER. EXAMPLE: TRANSMITTER CKT 1539. 
ASLEEP, OTC 13 FLASHING, SHAKE 
TRANSMITTER AND DTC SHOULD CHANGE 
TO140R15. 


NO DTCs) orc 13 


a I 
‘© EXITDIAGNOSTIC MODE. 
© cueck |[reptace |[e RepLace ‘© REFER TO SECTION 8D. “DISPLAY CCM 
FOROPEN || PKE TRANSMITTER TRANSMITTER INPUTS STATUS” TO EVALUATE DRIVER'S, 


iwext || Receiver. }] BATTERY. DOOR KEY SWITCH CONDITION. 
1398. Does orc rast | | AS NO Re. DOES DOOR KEY SWITCH STATE CHANGE 
IS THERE FLASH? PROGRAM WHILE TURNING DRIVER'S DOOR KEY TO. 
AN OPEN TRANSMITTER Lock THEN UNLOCK? 
nor AND CHECK 
System 
[no ]| oveRation. 
= Pee 
REMOVE UPPERUP TRIM || REFERTO 
© CHECK [ox ] aware or How ADTOGAINACCESSTO — || 8A-133 FOR 
YES ANTENNAS. ‘SYSTEM PKE RECEIVER. DOOR KEY 
Lvs REFERTO OPERATES. TESTLIGHT TO GROUND, || SwitcH 
ANTENNA BACKPROBE TERMINAL “t DIAGNOSIS. 
REPAIR DIAGNOSIS TRANSMITTER OUT OF 
Ore ano || CHART RANGE. 
ARE ANTENNAS LOCK AND CLOSE DOORS. 
rosters. || OK BRING TRANSMITTER IN 
RANGE WHILE OBSERVING 
TESTLIGHT. 
IS TESTLIGHT "ON" 
MOMENTARILY WHEN 
TRANSMITTER ISIN RANGE? 


REPLACE REPAIR OR REPLACE, 
‘TRANSMITTER. 


11-11-93 
NS 14312-9K 
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PKE RECEIVER 


utp statusinput] 87 | 
POWER UNLOCK 
PASS THRO We H 


CENTRAL CONTROL 
MODULE (CCM) 


[Fe [utp status oureut 


1376 DK GRN 


[6 | untocxinpur 


1663 GRY/BLK 


sant 
bees 
asiay 9sanv 
THROUGH Ae ry 
(a) | sou 
340 ORN 
moon — 
2008 o00R 
4 page 
swircH Ly cae i YL SWITCH, 
x 


DOOR 
Lock 
MOTOR, 
RH 


REFER TO8A-14 


onsnarre oe Tet onWALK = zai 
INPUT po SATIERY. eemaaaiecrenbin COD: 780 RED/BLK = 
1398 YEL—Sereyee > TERMINAL “8 G201 
teuront 1539 PNK —#\.8-—> TO IGNITION 114.93 
SA Ns 16638-9K 
PKE DIAGNOSTIC SYSTEM CHECK 
(Page 2 of 2) 


Circuit Description: 

In passive mode and on reception of a valid transmitter coming into range, the PKE receiver will apply B+ to 
terminal "B” (also terminal “H” if the unlock both doors mode has been selected) to the left. door lock actuator on 
CKT 694 (also CKT 1663 if the unlock both doors mode has been selected). With the passive mode “OFF” or 
“ON,” the PKE receiver will apply B+ to terminal “H” when the transmitter door button is depressed. When a 
door lock switch is depressed to the “unlock” position, B+ is input to terminal "A” and passed through to 
terminals "B” and "H”. In passive mode, on reception of a valid transmitter leaving range, the PKE receiver will 
apply B+ on terminal "D” locking both doors. When the lock switch is depressed to the “lock” position, B+ is 
input on terminal "G” at the PKE receiver and passed through on terminal “D” to power both door lock motors. 


Chart Test Description: Number(s) below refer to 

circled number(s) on the diagnostic chart. 

9. Determines if the PKE receiver is sending a “lock” 
command on terminal "D”. 


10. If CKT 1376 (UTD status) is open or if the PKE 
receiver is not applying approx. 5 volts to terminal 
“B7” the PKE system will not function. This test 
will determine if an open is present in CKT 1376 or 
if the PKE receiver is not applying approx. 5 volts 
to terminal "B7”. 
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PKE DIAGNOSTIC SYSTEM CHECK 
(Page 2 of 2) 


YES 


S Riseskeeeee ser reeeeee 


‘© BACKPROBE TERMINAL “D” WITH TEST 
LUGHT TO GROUND. 

© TRANSMITTER IN RANGE. 
CLOSE BOTH DOORS. 
REMOVE TRANSMITTER FROM RANGE 
WHILE OBSERVING TEST LIGHT. 
IS TEST LIGHT “ON” MOMENTARILY WHEN 
TRANSMITTER IS OUT OF RANGE? 


YES 


A eee 


INTERMITTENT CONDITION PRESENT. 
‘CHECK FOR GOOD TERMINAL CONTACT, 
CONNECTOR DEFORMATION ETC. IF ALL 
‘ARE OK, REPLACE PKE RECEIVER. 


PKE TRANSMITTER OUT OF RANGE 

© CLOSE BOTH DOORS FULLY (00 NOT 
LEAVE DOOR AJAR). 

‘© WAIT 40 SECONDS. 

© USING, 39200 SET TO DC SCALE, 
BACKPROBE CAVITY "B7”. 
APPROX. 5 VOLTS PRESENT? 


No 
i 
OPEN IN CKT 1376. REPLACE 
LOCATE AND REPAIR PKE RECEIVER 


NO 


REPLACE PKE RECEIVER 


83-93 
NS 14313-9K 
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6 PASSIVE KEYLESS ENTRY (PKE) 


PKE 
RECEIVER 


crouno [ar] 


» al 


8.3.93 
NS 14639 


PKE RECEIVER DIAGNOSIS 


Circuit Description: 
The solid state portion of the PKE receiver is supplied B+ on CKT 440 at terminal "A8”. Ground is supplied 
to the PKE receiver on CKT 150 at terminal “A1”. 


Chart Test Description: Number(s) below refer to 


Determines if the RDO BATT fuse is open. 


circled number(s) on the diagnostic chart. 2. Determines if B+ is supplied at terminal “A8” of 
the PKE receiver. 

Important 3. Determines if ground is present at terminal “A1” 

© Always refer to the PKE diagnostic system check of the PKE receiver. 


chart before referring to PKE receiver diagnosis. 
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Important 


PKE RECEIVER DIAGNOSIS 


© ALWAYS REFER TO THE PKE DIAGNOSTIC SYSTEM CHECK BEFORE 


DIAGNOSING THE THE PKE RECEIVER. 


IGNITION “ON.” 
DOES RADIO OPERATE? 


© REMOVE UPPER UP TRIM TO GAIN 
ACCESS. 

@ TESTLIGHT TO GROUND, BACKPROBE 
‘TERMINAL “AB” OF PKE RECEIVER, 
IS TEST LIGHT "ON"? 


YES 


No 


i 
© CHECK RDO BATT FUSE. 
IS RDO BATT. FUSE OPEN? 


PLACE FUSE. 
DOES FUSE BLOW? 


ves 


a 


© TEST LIGHT TO B+, BACKPROBE 
TERMINAL “A1” OF PKE RECEIVER, 
IS TEST LIGHT “ON?” 


REPLACE PKE 
RECEIVER. 


IR OPEN 
T.4a0 


NO 


a_i 


© CHECK SYSTEM OK 
KT 440 FOR 
SHORTTO 
GROUND. 
IS SHORT 
PRESENT? 


NO 


pai ae 


REPAIR OPEN IN 


KT 150 


REFERTO REPAIR 
SECTION 
8-132. 


8-26.93 
NS 14314-9K 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


9K-18 PASSIVE KEYLESS ENTRY (PKE) 


PKE 
RECEIVER 


DRIVERS DOOR 
‘ANTENNA, 


easensss gay roa REAR ANTENNA 
a 219TAN Tet (COUPE) OR 
a4 CA is DOOR ‘ANTENNA 
y (CONVERTIBLE) 


GROUND 
(CONVERTIBLE) 
REAR 
ANTENNA 
‘SHIELD 


GROUND 

(coupe) 
11-18-93 
NS 14988 


ANTENNA SYSTEM DIAGNOSIS 


Circuit Description: 

The PKE receiver outputs 2.8 to 3.0 volts on CKT 219 to the antennas and returns on CKT 218. CKTs 218 
and 219 are shielded leading to each antenna. PKE receiver terminal “B4” provides drain for the driver’s door 
antenna shield while terminal “B3” is used for the rear antenna (coupe) or driver’s door (convertible). 


Chart Test Description: Number(s) below refer to 4. Determines if there is any system response by 


circled number(s) on the diagnostic chart. bypassing the antenna system when bringing the 
1. Determines if a feed voltage of between 2.8 or 3.0 transmitter within 1” inch (0.254 mm) of the 
volts is present at the antenna. receiver. 
2. Determines if there is an open in the antenna 
windings. 


3. Determines the condition of the capacitor attached 
between antenna terminals "A” and "C”. 
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Important 


ANTENNA SYSTEM DIAGNOSIS 


‘© ALWAYS REFER TO THE PKE DIAGNOSTIC SYSTEM CHECK 
CHART BEFORE DIAGNOSING THE ANTENNA SYSTEM. 


@- IS THERE NO RANGE ON ONE OR 
BOTH ANTENNAS? 
(REFER TO RANGE MAP IN FIGURE 2). 


‘ONE ANTENNA 


DISCONNECT ANTENNA. 
USING J 39200 SET TO DCSCALE, 
MEASURE OUTPUT VOLTAGE ON 


152.8 TO 3.0 VOLTS PRESENT? 


YES 
wpe 


GAIN ACCESS TO ANTENNA IN QUESTION. 


HARNESS SIDE TERMINALS “A” AND “B”. 


@ REMOVE UPPER UP TRIM PAD TO 
GAIN ACCESS TO PKE RECEIVER. 

© BRING TRANSMITTER WITHIN 1 INCH. 
(OF RECEIVER. 
DOES SYSTEM NOW FUNCTION? 


© USING 39200 CHECK 
ANTENNA CONTINUITY AT 
‘TERMINALS “8” AND "C” 
IS THERE CONTINUITY? 


OPEN PRESENT 
KT 219, 
LOCATE AND 
REPAIR 


YES 


NO 


© USING J 39200 MEASURE 
CAPACITANCE BETWEEN 


REPLACE 
ANTENNA. 


ANTENNA TERMINALS “A” 
AND “C", 

DOES CAPACITANCE 
MEASURE .001 pF + 3%? 


YES 


UE 


NO. 


INTERMITTENT CONDITION 
PRESENT, CHECK FOR GOOD 


REPLACE 
ANTENNA 


TERMINAL CONTACT AT ANTENNA 
AND HARNESS SIDE CONNECTOR. 
ALSO WIGGLE HARNESS WHILE 
CHECKING RANGE. 


REPLACE PKE 
RECEIVER. 


‘SHORT TO 
GROUND PRESENT 
IN CKT 218 LOCATE 
AND REPAIR, 


11-18-93 
NS 14467-9K 
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PKE 
RECEIVER 


1455 BLKAVHT 
PROGRAM 


REQUEST INPUT = 
PROGRAM 


REQUEST OUTPUT 


TRANSMITTER CANNOT BE PROGRAMMED 


(Page 1 of 2) 
Circuit Description: 
When a program request has been selected with the Driver Information Center (DIC) switches and recognized 
by the CCM, the CCM’s program request output grounds the PKE program request input, which is normally at a 
5 volt level, for approximately 100 ms before allowing the program request input to return to a 5 volt level. This 
signal is read by the PKE program request input which supplies the 5 volt pull-up for the circuit. Refer to 
“Transmitter Programming” in this section for programming procedures and information. 


Chart Test Description: Number(s) below refer to 5. Determines if the transmitter battery is weak or a 


circled number(s) on the diagnostic chart. possible antenna problem is present. 
1. Determines if the DIC switches are 6. Determines ifan antenna problem is present or if 
malfunctioning and setting CCM DTCs 13 or 14. the transmitter to be programmed is at fault. 


Determines if the transmitter or antenna is 


2. Determines if the 5 volt pull-up is present at the 7. nes 
malfunctioning. 


program request input of the PKE receiver. 
3. Determines if the 5 volt pull-up is reaching the 
CCM program request output 
4. Determines if the PKE receiver is recognizing a 
manual program request. 
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UL OKE RECHVER TRANSMITTER CANNOT 
MoDE? BE PROGRAMMED 


(Page 1 of 2) 


NO. 


© ENTER CCM DIAGNOSTICS ‘ARE MULTIPLE 
(REFER TO SECTION 8D) ‘TRANSMITTERS IN 
ARE CCM DTCs 13 OR 14 RANGE? 
PRESENT? 


REFER TO IGN. KEY TO "LOCK" POSITION. ONLY ONE 
SECTION GROUND TERMINAL “8” TO "5" TRANSMITTER CAN 
80. ATDLC. BE PROGRAMMED. 
SHAKE TRANSMITTER TO BE ATATIME, REFER 
‘© REMOVE UPPER UP TRIM PAD TO PROGRAMMED WHILE IN TO TRANSMITTER 
GAIN ACCESS TO PKE RECEIVER, RANGE. PROGRAMMING IN 
‘© USING DVM AND CONNECTOR ‘WHICH DTC FLASHES? THIS SECTION. 
TEST ADAPTOR KIT J 35616-A, 
BACKPROBE PKE RECEIVER 
CONNECTOR TERMINAL “B6” 
AND MEASURE VOLTAGE 
IS APPROXIMATELY 5 VOLTS 
PRESENT? pTc13 orci2] = [orc1s 


or —T L 

© REPLACE TRANSMITTER || REPLACE TRANSMITTER IS 

ves [vo] BATTENY. mee || vatio 

@ SHAKE TRANSMITTER || RECEIVER. || (PROGRAMMED) 
WHILE RANGE, wave SURE 

V/ oorsore 1 si customer's 


rast AWARE OF HOW 
© =GAIN ACCESS TO CCM. a ste 


‘© USING DVM AND CONNECTOR TEST 
PERATES. 
‘ADAPTOR KIT J 35616-A, Si sa 
BACKPROBE GREEN CCM 
CONNECTOR TERMINAL “F7” AND 
MEASURE VOLTAGE, NO, DTC 14 
1S APPROXIMATELY 5 VOLTS I 
PRESENT? @ 


@ REFER TO ANTENNA CHART, PROGRAM 
ANTENNAS OK? TRANSMITTER. 


YES NO YES RO 


1 —T_ 
DISCONNECT GREEN CCM Locate TRANSMITTER REPAIR 
CONNECTOR AND SHORT AND REPAIR FAULTY. ANTENNA 
TERMINAL “F7" TO OPENINCKT SYSTEM, 
GROUND FOR2-3 1455. 
SECONDS. 
DOES PKE RECEIVER ENTER 
PROGRAMMING MODE? 


REPLACE PKE 
RECEIVER. 
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9K-22 PASSIVE KEYLESS ENTRY (PKE) 


CENTRAL 
PKE CONTROL 
RECEIVER MODULE (CCM) 


Sv 


PROGRAM aS 


REQUEST INPUT 


PROGRAM 
REQUEST OUTPUT 


TRANSMITTER CANNOT BE PROGRAMMED 


(Page 2 of 2) 
Circuit Description: 
When a program request has been selected with the Driver Information Center (DIC) switches and recognized 
by the CCM, the CCM’s program request output grounds the PKE program request input, which is normally at a 
5 volt level, for approximately 100 ms before allowing the program request input to return to a5 volt level. This 
signal is read by the PKE program request input which supplies the 5 volt pull-up for the circuit. Refer to 
“Transmitter Programming” in this section for programming procedures and information. 


Chart Test Description: Number(s) below refer to Diagnostic Aids: If the problem is not a short to 
circled number(s) on the diagnostic chart. ground, check terminal connections thoroughly. Refer 
8. Checking for CCM causing the problem. to “Intermittents and Poor Connections” in SECTION 
9. Checking for a short to ground in CKT 1455 or the 8-4. 

PKE receiver being the cause of the problem. 
10. Check for connector or terminal problem. 
11. Check for incorrect programming procedures. 
12. Check system by using another transmitter. 
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TRANSMITTER CANNOT 
BE PROGRAMMED 
(Page 2 of 2) 


DISCONNECT GREEN CCM 
CONNECTOR. 

USING DVM, MEASURE VOLTAGE 
FROM CCM CONNECTOR TERMINAL 
“FT” TO GROUND. 

1S APPROXIMATELY 5 VOLTS 
PRESENT? 


£ a 4 


© DISCONNECT PKE RECEIVER IF GREEN CCM © CHECK GREEN CCM CONNECTOR 
CONNECTOR. CONNECTOR FOR CORROSION DAMAGE OR 

© USING DVM, MEASURE ISOK, MALFORMATION AND CHECK 
RESISTANCE FROM GREEN CCM REPLACE CCM. TERMINAL CONNECTOR AT "F7”. 
CONNECTOR TERMINAL “7” TO ‘ARE BOTH OK? 
GROUND. 
IS RESISTANCE LESS THAN SQ? 


YES NO 


LOCATE AND REPAIR SHORT REPLACE REPLACE CCM. REPAIR CONNECTOR 
TO GROUND IN CKT 1455. PKE AND/OR TERMINAL. 
RECEIVER. 


© TRANSMITTER IS NOT VALID BUTS BEING 
RECEIVED BY THE PE RECEIVER. 

© ATTEMPT TO PROGRAM THE TRANSMITTER 
AGAIN, FOLLOWING PKE PROGRAMMING 
PROCEDURES IN THIS SECTION. 
DOES TRANSMITTER PROGRAM? 


‘TRANSMITTER IS PROGRAMMED. RY TO PROGRAM ANOTHER 

MAKE SURE CUSTOMER IS AWARE RANSMITTER. 

OF HOW SYSTEM OPERATES. DOES SECOND TRANSMITTER 
PROGRAM? 


FIRST TRANSMITTER | | REPLACE PKE 
1S FAULTY, REPLACE RECEIVER. 
FIRST TRANSMITTER. 


11-29-93, 
PS 19479 
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TO BATTERY 


REFER TO SECTION $460 
ata 
PKE aac 1508LK 


RECEIVER 25A@ Fuse e405 
r 1344LTBLU inten 
SAQORN 1344LT BLU RELEASE 


I SOLENOID 
w 540 ORN 


HATCH RELEASE 


‘OUTPUT 
z : | 


1344 LT BLU 


HATCH 
(LH DOOR) RELEASE 
COUPE ONLY RELAY 


745 GRY/BLK 


REFERTO SECTION 
es 11-1.93 


NS 14641-9K 


TRANSMITTER HAS NO HATCH RELEASE FUNCTION 


Circuit Description: 

When a valid PKE transmitter sends a hatch release signal, the receiver grounds CKT 1344 at terminal “B” 
which supplies ground to the hatch release relay coil. This energizes the relay which allows energizing of the 
hatch release solenoid. 


Chart Test Description: Number(s) below refer to 3. Determines if the receiver recognizes the "hatch 


circled number(s) on the diagnostic chart. release” signal from the PKE transmitter. 
1. Determines if all other PKE functions are 4, Determines if the hatch release solenoid operates 
working. by grounding CKT 1344. If the hatch solenoid 
2, Determines if the base hatch release system is operates, the PKE receiver is suspect. 
functioning. 
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TRANSMITTER HAS 
NO HATCH RELEASE FUNCTION 


© CHECK PKE FUNCTIONS. 
DO ALL PKE FUNCTIONS WORK 
EXCEPT HATCH RELEASE? 


_—— 


YES No 
am za ut 
© USE CONSOLE BUTTON TO OPEN HATCH. REFER TO PKE DIAGNOSTIC 

CAN HATCH BE OPENED USING THE CONSOLE BUTTON? SYSTEM CHECK IN THIS SECTION. 


Important 


©” VEHICLE MUST BE IN PARK OR NEUTRAL FOR AUTOMATIC 
TRANSMISSION OR PARKING BRAKE SET FOR MANUAL. 
‘TRANSMISSION FOR HATCH TO OPERATE. 


-———_—__. 


NO 


ain 


EY TO LOCKED POSITION. REFER TO@A-134 
ROUND DLC TERMINAL “8” TO TERMINAL “5”. FOR DIAGNOSIS. 
|OLDING TRANSMITTER (KEY FOB) IN RANGE, PUSH THE 
|ATCH RELEASE BUTTON AND HOLD FOR S SECONDS. 
OES OTC 15 FLASH THEN CHANGE TO OTC 17? 


1. 


No 


2 ees 


© REMOVE UPPER UP TRIM PAD TO GAIN ACCESS. REPLACE TRANSMITTER 
TO PKE RECEIVER. (KEY FOB). 

‘@ JUMPER HARNESS SIDE OF PKE CONNECTOR 
TERMINAL “E" TO GROUND. 
DOES HATCH OPEN? 


_——— . 


No 


eA ge 


REPAIR OPEN IN CKT 1344, REPLACE PKE RECEIVER. 
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ON-VEHICLE SERVICE 


DOOR ANTENNA 
Figure 8 


Use the following procedures for the convertible 


right-hand and all left-hand door antennas. 


I, 
2. 
3. 


4. 
5. 
6. 


Remove or Disconnect 
Door outside protective molding. 
Door trim panel. Refer to SECTION 10-6. 
Accessory mounting plate. Refer to SECTION 
10-6 
Drill out antenna mounting rivets. 
Harness connector and retaining clip. 
Antenna by pulling firmly on each adhesive pad. 


P4 Install or Connect 


L 


2. 


rere 


Clean inner door surface in area of antenna pad 
contact. 

Remove backing from each pad and adhere 
antenna to door. 

Rivet antenna to door. 

Harness connector and retaining clip. 

Accessory mounting plate. 

Door trim panel. 

Door molding 


IMPACT BAR 


DOOR PANEL 


ANTENNA 


RIVET 


NS.15140 
Figure 8 - Door Antenna 


REAR ANTENNA - COUPE 
Figure 9 


ae 


ne 


2. 
3. 


Remove or Disconnect 


‘Open rear lift window (hatch). 
Rear floor stowage compartment handle. 
SECTION 10-8. 

Separate hook and loop fastener from stowage 
compartment doors and roll carpet back over rear 
panel. 

Fold down carpet insulator to access antenna. 
Harness connector. 


Refer to 


CAUTION: Before drilling out antenna 
rivets place a stop on drill bit 1/4 inch 
from the tip to prevent drill bit from 
Passing to far through the body panel 
and puncturing fuel tank. Puncturini 
fuel tank could result in fuel leakage ‘and 
possible fire causing personal injury or 
property damage. 


Drill out mounting rivets. 
Antenna by pulling firmly on each adhesive pad. 


Install or Connect 


Rivet antenna to body panel. 
Harness connector. 
Reposition carpet insulator. 


INTERMEDIATE FLOOR PAN EXTENSION 


ANTENNA 


INTERMEDIATE FLOOR PAN 


RIVET 


NS 15141 


Figure 9 - Rear Antenna (Coupe Only) 
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4. Reposition carpet. 
5. Stowage compartment handle. 
6. Close lift window. 


RECEIVER 
Figure 10 


| Remove or Disconnect 

1 Instrument panel upper trim pad. Refer to 
SECTION 8C. 

2. Chime module from receiver. 
© Pull firmly on module to separate hook and 


loop fastener. 

3. Reposition chime module. 
4. Receiver from retainer. 
5. Harness connector. 

Install or Connect 
T_ Hook and loop fastener to receiver. 
2, Harness connector. INSTRUMENT PANEL 
3. Receiver to retainer. DIC CONNECTOR 
4. Chime module to receiver. LOW TIRE PRESSURE MODULE 

® Press firmly to engage hook and loop fastener. ‘CHIME/ALARM MODULE 
5. Upper trim pad. HOOK AND LOOP FASTENER 
RECEIVER 

TRANSMITTER BATTERY REPLACEMENT fetal! 
Figure 11 Figure 10 - Receiver 


Remove cover being careful not to damage seal. 
4. Place screwdriver blade under battery and gently 
pry out. 


Replacement battery Duracell DL 2450, or 
equivalent. 


Remove or Disconnect 
1. Place transmitter face down on a clean surface. 


Install or Connect 


2. Insert a small screwdriver blade into slit on {sent new battery nana 
acslesond of Lonee ine centecataal Cheek seal for proper positioning. 
eyring end of transmitter and carefully PrY 3. Hook the two halves together and snap together at 


downward on locking tab and up on cover. Refer to 
Figure 11, View A 


ea] Important 


Do not pry up on locking tab; tab could break. 
Refer to Figure 11, View B 


the keyring end. 
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CORRECT - VIEW A, 


434142-A UNPOWERED TEST LIGHT 


aN 
=, 


INCORRECT - VIEWB 


NS 15216 9K 


Figure 12 - Special Tools 


T] TRANSMITTER @] LOCKING TAB 
[2] cover 


sur us 15143 
Figure 11 - Opening Transmitter 


KEY RING END 
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SECTION 10 


BODY SERVICE 
CONTENTS 


General Body Service .. Section 10-1 Roof and Folding Top ........ . Section 10-9 
Noise Reduction .... Section 10-1A Removable Roof Panel-Coupe .. Section 10-94 
Stationary Windows . Section 10-2 _ Folding Top-Convertible . Section 10-98 
Body Dimensions Removable Hardtop- 

and Underbody Section 10-3 Convertible ... Section 10-9C 


Section 10-4 
Section 10-5 


Bumpers ..... 
Body Front End . 


. Section 10-9D 
Section 10-10 


Roof-Miscellaneous . 
Seats and Carpet 


Section 10-6 
Section 10-8 


Seat Belts . 
Body Wiring 


Section 10-11 
ection 10-12 


SECTION 10-1 
GENERAL BODY SERVICE 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 
CONTENTS 


General Description . 
Lubrication 
Adhesive Emblems/Nameplates 
Waterleak Diagnosis and Repair . 

Waterleak Test Preparation 
Localized Testing (Spot Test. 
Water Hose Test . 
Air Hose Test ... 
Generalized Testing 
Potential Waterleak Paths . 
Waterleak Repair Material 
Waterleak at Weatherstrip Repair... 
Waterleak at Stationary Window 
Repair . ae 
Windnoise Diagnosis and Repair ...... 
Squeak and Rattle Diagnosis 
and Repair Refer to Section 10-14 
Plastic Identification and Repair eee 10-1-7 
Precautions 
General Instructions . 


GENERAL DESCRIPTION 

“Body Service,” Section “10” with the exception of 
Section “10-1,” is organized into specific areas of the 
vehicle (ex: “Doors,” “Seats” ete). “General Body Ser- 
vice,” Section “10-1,” contains information applicable to 
the vehicle as a whole, Items covered include: body part 
lubrication, emblem and nameplate replacement, 
waterleak and windnoise diagnosis and repair, and 
plastic part repair and painting 


Repair Materials for Thermoset 
Plastic 
Backing Patch Fabrication 
Scratches, Pits and Minor 
Imperfections Repair ... 
Plastic Buildup Technique 
Structural Repair Procedure: 
Steel to Fiberglass Separations 
Complete Panel Replacement . 
Partial Panel Replacement 
Identifying Plastic Parts 
Painting Plastic ......... 
Painting Rigid External Panels 
Painting Flexible External Panels . 
Painting Interior Plastic Trim 
Interior Plastic Trim Paint . 
Painting Polypropylene . 
Painting Rigid or Hard ABS . 
Painting Vinyl and Soft ABS 
Special Tools 


LUBRICATION 

Mechanical parts having contacting surfaces in rel- 
ative motion with other body parts are lubricated dur- 
ing assembly. To maintain ease of operation, it is 
recommended that these parts be lubricated at the 
basic service interval shown in the Maintenance 
Schedule as follows: 
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NOTICE: Do not use petroleum based lubricants 

on plastic parts. Damage to the part could occur. 

© All door hinges are to be lubricated with light 
weight engine oil and white lithium grease. 
Apply to hinge pin bushings, rollers, and spring 
contact areas. 

© Lubricate hood latch, latch bolt, and hood bum- 
per with white lithium grease. 

© All locks and compartment lid hinges are to be 
lubricated with: Lubriplate Auto-Lube A GM 
P/N 1052196, Lubriplate Spray-Lube A GM 
P/N 1052349, 3M Lithium Spray Lube 8915, or 
equivalent. 

© Lubricate lock cylinders with a general purpose 
silicone lubricant GM P/N 1052277 or equiva- 
lent. If the door lock cylinder requires replace- 
ment for any reason, apply a coating of 
lubricant to the inside of the lock case prior to 
assembling and installing the lock cylinder. 

© All weatherstrips should be periodically tubri- 
cated with a silicone paste lubricant or a thin 
film of dielectric grease. DO NOT use petro- 
leum based lubricants. 


ADHESIVE EMBLEMS/NAMEPLATES 


© Wash affected area with soap and water and wipe 
dry. 

© Warm emblem and body surface with heat gun or 
heat lamp to 21°C to 32°C (70°F to 90°F). 

— If adhesive has pulled loose from emblem or 
body but is still in tack on mating surface, clean 
both surfaces lightly with oil-free naphtha or 
alcohol. Apply Loctite 414 adhesive, GM P/N 
1052283, or equivalent. 

— If adhesive has partly pulled loose from either 
surface, remove remainder from both surfaces 
with oil-free naphtha or alcohol. Apply double- 
coated foam tape such as 3M Super Automotive 
Tape GM P/N 06379 or equivalent to the back of 
emblem. 

~_ Ifnew emblem, remove protective backing from 
back of emblem. 

© Align emblem to panel and press firmly in place. 
Apply constant pressure for 30 seconds or until a 
firm bond has been made. 

© Install and tighten fasteners if applicable. 


WATERLEAK DIAGNOSIS AND REPAIR 

GM vehicles are designed to operate under normal 
environmental conditions. 

‘The design criteria for sealing materials and com- 
ponents takes into consideration the sealing forces 
required to withstand the natural elements. These 
specifications do not, and cannot, take into consider- 
ation all artificial conditions such as may be encoun- 
tered in some high-pressure car washes. 


‘The watertest procedure has been correlated to the 
natural elements and will determine the ability of a 
vehicle to perform under normal operating conditions. 

Repairing body waterleaks is a problem of proper 
testing, diagnosis and repair through adjustment of 
misaligned components and/or application of proven 
repair materials. The first step in waterleak diagnosis 
is finding the conditions under which the leak occurs. 
For example, a leak noticed only when parked on an 
inclined drive. 

If the general leak area can be found, the exact 
entry point can be quickly isolated by use of a localized 
test such as a water hose or air hose. If the leak source 
is not obvious, the generalized test method using 
watertest stands should be used. It may be necessary to 
remove some interior trim panels or components to 
locate and confirm repairs. 

Leaks around door opening weatherstrips do not 
always indicate a faulty weatherstrip. A door or door 
window adjustment may resolve the condition. 


Waterleak Test Preparation 

1, Vehicle should be on a flat surface. 

2. Inspect fit of door window to weatherstrips. 

3. Inspect fit of removable roof panel or top to body, 
including the joint of the side weatherstrips to 
Appillar and B-pillar weatherstrips. 

4, Check the sealing of the windshield by taping 
across the weatherstrips between the body and top 
before watertesting. 

5. Remove tape to check for weatherstrip leaks. 


Localized Testing (Spot Test) 
Figures 1 through 4 


Localized testing may be done with either water or 
air. Begin test at the base of the suspected area and 
continue up slowly until the leak is located. 


Important 

© Pinpoint the leak area before any repair is made. 
Random repair may only temporarily restrict water 
entry and make future diagnosis and repair more 
difficult. 
Continue localized testing in the same general area 

to confirm that all leaks have been located. 


Water Hose Test 
Figures 1 and 2 


@ Use a garden hose with a small stream of water (no 
nozzle). 

© Have an assistant inside the vehicle with a flash- 
light watching for waterleaks. 

© Begin at the base of the suspected leak area and 
slowly work upward. 
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957135104 
Figure 1 - Water Hose Test of Windshield Pillar 


95 6637-104 
Figure 2 - Pressure Test of Wheelhouse 


95 8012-101 
Figure 3 ~ Air Hose and Bubble Solution Test of Panel 


© Carefully aim water stream so that water falls on 
only the glass side or body side of weatherstrips to 
aid in determining if leak is between the glass and 
weatherstrip or between weatherstrip and 
retainer. 

‘© Remove any trim that might obstruct your view. 
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Figure 4 — Air Hose and Bubble Solution Test of 
Windshield Glass Sealant 


Air Hose Test 
Figures 3 and 4 


© Apply bubble solution (liquid soap) to suspected 
area, 

¢ Apply air pressure with an air hose from inside the 
vehicle. Do not exceed 205 kPa (30 psi), 

© Look for bubbles on outside at suspected leak area. 


Generalized Testing 
Figures 5 and 6 


Submit vehicle to spray for 10 to 20 minutes, using 

watertest stands. 

© To test windshield and front body pillar — set 
stands so nozzles point approximately 30 degrees 
down; 45 degrees toward the rear and at the corner 
of the windshield. 

© To test side — set watertest stand so nozzles point 
approximately 30 degrees down; 46 degrees toward 
the rear and the center of the rear upper body 
panel. 

© To test rear window and rear compartment lid—set 
stands so that nozzles point approximately 30 
degrees down; 30 degrees toward the front and 600 
mm (24 inches) from the corner of the rear window. 

© Water pressure measured at nozzle should be 155 
kPa (22 psi). 

© If the specified water pressure of 155 kPa (22 psi) 
cannot be obtained because of a local situation, 
both test stands may be moved toward the body 
until the water spray overlap can be obtained. 

© Nozzle should be “Full Jet” spray nozzle #1/2 GG 
25, or equivalent. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


10-1-4 GENERAL BODY SERVICE 


95 6638-10-1 


Figure 6 - Watertest Stands Positioned for Front End 
Watertest 


Potential Waterleak Paths 
Figures 7 through 11 


There are five paths that could leak from the 
stackup of parts along the A-pillars. 

© Path 1: Gaps in the windshield to body primary 
adhesive or primary adhesive to body due to 
improper priming or surface preparation. 

Path 2: Under the windshield reveal molding. The 
reveal molding is sealed to the body by the com- 
pression of the reveal molding sealing strip 

© Path 3: Between the weatherstrip retainer and the 
reveal molding. The path is also sealed by the com- 
pression of a sealing strip. 

© Path 4: Between the weatherstrip and the weather- 
strip retainer. In most cases the clinching design of 
the retainer results in a sealed path, but weather- 
strip adhesive is used to ensure a watertight seal 

¢ Path 5: Between the door window and the door win- 
dow weatherstrip. The weatherstrip retainer is 
positioned during the initial assembly of the 
vehicle by a fixture which allows for door location 
and body assembly variations. 


WINDSHIELD AND 
FRONT BODY 
PILLAR 


SIDE 


BACK GLASS 


CENTERLINE OF 
BODY 


95 6639-101 


[Ey tax pate 
1] URETHANE ADHESIVE 
[2 winosieto Frame 
"E] winoswieLD 

95.7132-101 


Figure 7 - Path 1 


[A] teaxrata 
1 | REVEAL MOLDING 
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95 7133-101 
Figure 8 - Path 2 
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WEATHERSTRIP 


LEAK PATH 


WEATHERSTRIP 
RETAINER 


‘SEALING 
STRIP 


95 6679-101 
Figure 9 - Path 3 
WEATHERSTRIP 


WEATHERSTRIP 


LEAK PATH 
RETAINER 


WINDSHIELD 
FRAME 


95 6678-101 


Waterleak Repair Material 
Refer to Figure 12 for waterleak repair materials. 


Waterleak at Weatherstrip Repair 
Figure 13 


© If weatherstrips are removed they should be 
replaced. 

© Try not to tear weatherstrips when removing. Pull 
them out of retainers while cutting through the 
adhesive with a spatula. Keeping the weatherstrip 
intact aids in removal. 

© Do not use a scraper on acrylic roof panel to avoid 
scratching. 

© Remove and replace all old adhesive and foam seal- 
ing strips. 

Retainers and reveal moldings are installed with 
foam sealing strips. 

¢ Weatherstrips are bonded to the retainers with 
weatherstrip adhesive. 

¢ Thumb grade sealer is used to seal joints and shape 
weatherstrips for better fit. 

Broken or stripped screws must be replaced or a 
leak will ocour. 

¢ Lubricate screws prior to installation to prevent 
breaking. 


LEAK AREAS. REPAIR MATERIALS 


Windshield or Rear [Urethane Adhesive 
Window Caulking Kit GM P/N 
12345633* 
Brushable Seam 
Sealer Which Can 
Be Painted 
Ventilation Ducts [3M Auto Bedding 
and Drip Moldings | and Glazing 
Compound* 
3M Drip-Chek 
Sealer* 


Metal Joints 


‘Small Cracks and 
Pin Holes 


H] LEAK PATH 
T] GLASS, WINDSHIELD 
[2] mowoins, reveat 

3] WEATHERSTRIP 

[Eq aiass, o00n winvow 


98.7134-10-1 


Figure 11 - Path 5 


‘3M All Around 
Autobody Sealant 
8500* 
Weatherstrips 3M 

Weatherstrip 
Adhesive 08011* 
3M Thumb Grade 
Sealer 08578* 


Large Holes 


Bolts, Studs, 
Screws and 


*Or Equivalent 


RC1001-101-¥-AP 


Figure 12 - Waterleak Repair Material 
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WINDSHIELD 


PLASTIC DAM 
REVEAL MOLDING 


WEATHERSTRIP RETAINER 


WEATHERSTRIP ADHESIVE WITH 
EXTRA BEAD TOWARDS FRONT, 


DOOR WINDOW GLASS 


WEATHERSTRIP 


FOAM SEALING STRIPS 
WINDSHIELD FRAME 
GARNISH MOLDING 
URETHANE ADHESIVE 


95 6976-101 


Figure 13 - Weatherstrip Sealing System Layout 


Prior to installing a weatherstrip apply a continu- 
ous 1/8-inch bead of weatherstrip adhesive inside 
the center of the weatherstrip retainer. Apply an 
extra amount at ends. 

Use a nylon spatula to aid in inserting weather- 
strips into retainers 

Finesse weatherstrips at joints to ensure proper fit. 
Allow adhesive to cure for one hour before retesting 
for leaks. 

Do not use petroleum based lubricant on weather- 
strips. They are detrimental to the life of the 
weatherstrip. 

Removable roof panels should be flush to 15 mm 
(0.6 inch) under flush to the upper body panel. 

If there is a compression leak at rear of removable 
roof panel, lower the locators in increments of 2 
mm (0.07 inch) to repair. 

For weatherstrip and retainer service procedures 
refer to the following sections: 


10-2 Windshield 
10-8 Rear lift window 
10-94, Removable Roof Panel 
10-98 Folding top 

10-90 Hardtop 


Waterleak at Stationary Window Repair 


Often waterleaks can be corrected without remov- 


ing and reinstalling the window. This method applies 
only to urethane installed window and the use of adhe- 
sive furnished in urethane kit GM P/N 12345633, or 
equivalent. 


di 


Remove reveal moldings in area of leak. In some 
cases, it may become necessary to remove garnish 
moldings or finishing lace to locate source of leak. 
Apply water and carefully push outward on win- 
dow in area of leak to determine extent of leak. 
Mark extent of leak area. 


Clean 


© From outside body, clean any dirt or foreign 
material from leak area with water; then dry 
area with air hose. 

Using a sharp knife, trim off uneven edge of adhe- 

sive material at leak point and 75 to 100 mm (8 to 4 

inches) on both sides of leak point or beyond limit of. 

leak area. 

Prime affected area with black primer supplied in 

kit 

A. Agitate primer prior to use. 

B. Apply primer and wait for five minutes to dry. 
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5. Apply adhesive material at leak point for 75 to 100 
mm (3 to 4 inches) on both sides of leak point or 
beyond limits of leak area. 
© Usea flat stick or other suitable flat-bladed tool 

to work adhesive material well into leak point 
and into joint of original material and body to 
form a watertight seal along entire length of 
material application. 

6. Using warm or hot water, spray test to ensure that 
leak has been corrected. Do not run heavy stream 
of water directly on freshly applied adhesive. 

7. Replace all previously removed parts. 


WINDNOISE DIAGNOSIS AND REPAIR 

Many of the waterleak diagnosis tests are also used 
for windnoise diagnosis. 
1. Visual inspection, check for: 


© Misaligned components. 

© Loose fasteners. 

© Torn weatherstrips. 

© Broken weld joints. 

© Sealer and/or adhesive skips. 


2. Tracing powder or chalk test. 


Clean 


© Weatherstrips and contact surfaces with sol- 
vent. Apply powder or chalk in an unbroken 
line to the contact surface of weatherstrip 
around the perimeter of the door, door window, 
roof and hatch. Surrounding areas must be free 
of chalk or powder. Close panel completely. Do 
not slam. This presses the weatherstrip firmly 
against the mating surfaces. 


¢ Weatherstrip. Applied line will be marred 
where contact is good. A corresponding imprint 
will be on the mating surfaces. 

© Gaps or irregularities in the powder or chalk 
line indicate a poor seal. 

3. Air pressure test. 

Mask off both body pressure relief valves (coupe 
and ZR1 only), located on the door lock pillars. Turn 
“ON” the vehicle’s ventilation fan. Close all open- 
ings - windows, door, etc. An abnormal amount of 
high pressure will build up in the vehicle and will 
escape through voids or poor seals. With a stetho- 
scope or length of heater hose, listen for escaping 
air along the door and window seals. 

A smoke or dusting powder test can be used in 
the same manner. The exact leak location can 
be seen as the smoke or powder travels through 
the void or bad seal. 

4. Soap suds or bubbles test. 
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Pressurize interior of vehicle. Apply soapy solution 

to potential leak areas outside the vehicle. Escap- 

ing air pinpoints leak area. Air pressure from an 

air hose from inside the vehicle can be used instead 

of pressurizing the vehicle's interior. Do not exceed. 

105 kPa (30 psi) when using an air hose. 

5. External windnoise. 

Road test the vehicle to determine source of noise. 

Wind roar is caused by outside air passing over 
an opening. 

© Wind rush is outside air passing over the 
vehicle’s body. 

Tape various moldings and gaps until the noise is 

eliminated. 


Windnoise repairs are very similar to waterleak 
repairs. The actual procedure depends on the type 
of seal being repaired. 


Leaks around door opening weatherstrip do not 
always indicate a faulty weatherstrip. A door or 
door window adjustment may resolve the condition. 


PLASTIC IDENTIFICATION AND REPAIR 

There are hundreds of types of plastic material in 
use today with new types being introduced each year. 
Repair procedures will vary depending on the type of 
plastic. The best means of identification is to look for 
the SAE code stamped into the part. See Figure 42. If 
no code is found refer to “Identifying Plastic” and Fig- 
ures 43 through 46 in this section: 

Plastic parts can be grouped into 2 general classifi- 
cations as follows: 

1. Thermoplastic. 

© Heat sensitive 

© Will burn. 

© Solvent sensitive. 

© Can be rigid or flexible. 

© Best repaired with a “Hot Iron” plastic materi- 
al-feed welder. 

Usually replaced rather than repaired. 

2. Thermoset Plastic. 

Not sensitive to heat. 

Will not melt. 

Will smoulder rather than lame up. 

Normally not solvent sensitive. 

Can be rigid or flexible. 

Can be repaired with epoxy or other more rigid 
two package repair material. 

‘Thermoset plastic repair and paint materials will 
vary depending on the type of thermoset plastic and 
whether it is rigid or flexible. Refer to “Repair Material 
for Thermoset Plastic” in this section. 

Most, but not all, 1994 external Corvette body pan- 
els are composed of some type of rigid or flexible ther- 
moset plastic. See Figure 43. 
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Precautions 
When repairing thermoset plastic, rubber gloves 

should be worn to protect hands. Creams are available 

to protect the skin from a condition known as occupa- 

tional, or contact dermatitis. Improved resin formulas 

have almost eliminated skin irritation; however, 

creams are available for persons who may have a ten- 

dency toward skin irritation from the resins or dust. 

© Apply protective cream, following manufacturer's 
instructions and wear gloves. 

© Remove mixture from skin as soon as possible and 
always before mixture starts to harden. 

© Air supplied respirators or dust masks are recom- 
mended when grinding. Some minor skin irritation 
from glass and resin dust may be evident. Washing 
in cold water will help minimize irritation. 

Use a sander with a vacuum attachment for dust 
control whenever possible. 

© Repair mixtures may produce toxic fumes and 
should be used in well-ventilated areas. 

© Be careful not to get any repair material on 
clothing. 

© Use the proper material for the job. 

© Keep materials, utensils and work area clean and 
dry. These repairs involve chemical reactions, and 
dirt or moisture may upset the chemical balances 
and produce unsatisfactory results. 


+ CAUTION: Safety glasses must be worn 
when using compressed air, as flying dirt 
particles may cause eye injury. 


Important 
e 


Cleanliness is most important. Be sure all contain- 
ers are dry and clean and the resin and hardener 
cans are kept closed when not in use. Do not use 
waxed cups for mixing and do not allow resin to 
enter hardener can or vice versa. 


General Instructions 
The following procedures should be followed when 

repairing all types of thermoset plastic. 

Clean the inner and outer surface of the repair area 
with soap and water to remove dirt and any mold 
released agent. When panels are manufactured, a 
mold release agent is used to prevent the part from 
sticking to the mold. The release agent may be 
present in large enough concentrations to affect the 
adhesion process. When the surfaces are cleaned 
with water and a SOS pad, Brillo pad, or the equiv- 
alents, the soap in the pad neutralizes any mold 
release agent, and the water flushes it away. 

© Clean the area after washing with a grease and 
wax remover. Use only enough solvent to dampen a 
cloth. Too mush solvent will saturate the panel and 


may migrate out later affecting the finish. Allow 
the panel to dry thoroughly before proceeding. 
Look for hidden damage by applying force around 
damaged area. Look for hairline cracks. Small 
cracks and faults in bonds and panels will usually 
grow larger if left unattended. Drill a 1/8-inch hole 
at each end of any crack to prevent further crack- 
ing, Adhesives are designed to adhere to the plastic 
substrate, NOT the finish. Always remove the sur- 
face finish from any area that will be repaired. 
Inspect the damaged panel for tool clearance. In 
some cases you will not be able to access the repair 
with a saturation roller, grinder or sander, there- 
fore repair operations must be done by hand. 
Always repair the inner surface of the panel first. 
Align the damaged or spliced area with a brace and 
clamps if damage is severe. For smaller repair, you 
can use heavy tape on the outer surface to maintain 
alignment until the inner repair material has 
cured. 

When using mat reinforcement to repair the inner 
or outer surface of a panel, be sure there are no 
strands of the mat left uncovered or unsaturated by 
the repair material. If exposed, the mat may act as. 
a wick, and will draw moisture into the repaired 
area affecting the integrity and finish. 


957136-101 


Figure 14 - Typical Body Bonds 
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In cases where welding must be done on steel parts 
which are installed on the body, do not allow flame 
or welding heat to come into direct contact with 
plastic body panels. The general area around the 
welding operation should be protected with fire 
retardant fabric or any other like method (several 
thicknesses of aluminum foil makes an excellent 
heat shield if out of the way of direct flame) 
Before cutting, drilling or performing any similar 
type operation, be sure to check rear side of where 
work is to be done. 
Make sure operation will not damage electrical wir- 
ing, electrical motors or cause other types of similar 
damage. 

© Check to ensure the contemplated repair will not 
interfere with and/or cause binding of any mechan- 
ical or electrical function. 

© Straightening of steel parts while still in the body 
must be done with care. When applying hydraulic 
jacks or like equipment, which operates by exerting 
force, bear in mind that the part being used to 
brace the stationary end of tool must be able to 
withstand such usage. Fiberglass parts will not 
yield or “take a set” as with steel parts, so they can- 
not be “straightened.” If poor alignments exist, due 
to collision or other physical damage, check steel 
reinforcements in cowl and sill areas with care. 

© When cleaning your work area after completing a 
repair be sure to save any left over pieces of repair 
material that may be of useful size. They can be 
used later for reinforcing the back of small dam- 
aged areas and puncture repairs. 


Repair Materials for Thermoset Plastic 
¢ sMc 

Rigid panels made from sheet molding compound 

(fiberglass) (see “Identifying Plastic Parts” in this 

section), can be repaired using the following 

products: 

— GM Goodwrench Structural Bonding Epoxy 
GM P/N 12345726* available at your GM 
Dealers. 

‘This product is recommended for both adhesive 
bonding and cosmetic filling of SMC panels. 

— Lord: Fusor SMC Body Panel Repair Adhe- 
sive*, To order by name call 1-800-525-7939. 
For technical assistance call 1-800-525-7940. 
‘This product is recommended for both adhesive 
bonding and cosmetic filling of SMC panels. 

—  Dynatron Dyna-Weld Plio Grip* plastic parts 
repair system. Original equipment structural 
adhesive. Call 1-800-241-3386 for your local 
dealer. This product is recommended for SMC 
adhesive bonding only. 

“or equivalent. 
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e RIM 

Rigid panels made of reaction/resin transfer mold- 

ing (see “Identifying Plastic Parts” in this section), 

can be repaired using the following products: 

- Cosmetic filling of RTM use Sikkens Polystop 
LP* polyester repair adhesive. Call 
1-800-234-0965 for local dealer. 

— Adhesive bonding of RTM. Use the products 
identified under SMC. 

© Bexloy, RIM 

Flexible Panels made of Bexloy, RIM, or of other 

flexible plastics (see Identifying Plastic Parts” in 

this section) can be repaired using the following 
products: 

— GM Goodwrench Compoxy Repair Material, 
Part No. 123457644* available at GM Dealers. 
This product is recommended for repair of flex- 
ible exterior plastic parts and minor cosmetic 
filling of SMC panels. 

~ Loctite CMR-8 Composite Material Repair, 
Part No. 82091* available at your local Loctite 
jobber. 

‘This product is recommended for repair of flex- 
ible exterior plastic parts and minor cosmetic 
filling of SMC panels. 

* or equivalent. 


Backing Patch Fabrication 
Figures 15 through 17 and 25 through 29 


There are 3 methods of fabricating a backing patch. 

1. Fabricate a patch directly on the back of the dam- 
aged area by applying layers (one at a time) of 
repair material and glass cloth mat to a clean 
sanded surface. 

© Cut a piece of the reinforcement mat to the 
desired shape allowing at least 50 mm (2 
inches) overlap on all sides of damage. 

© Mix correct type of repair material per 
manufacturers label instructions. See “Repair 
Materials for Plastics” in this section. 

© Apply a skim coat of repair material. 

Lay the pre-cut piece of reinforcement mat into 
the skim coat of repair material. Use the appli- 
cator to press the mat so that it becomes satu- 
rated and there are no exposed fibers or 
trapped air. 

© Apply the second coat of flexible repair mate- 
rial again making sure the mat is completely 
saturated, and there are no exposed fibers or 
trapped air. 

© Repeat above procedure applying additional 
layers of mat and repair material as necessary 
to strengthen. 

© Cure with heat lamps for 60 minutes at 65 to 
121°C (150 to 250°F), Heat lamps should be 
760 mm (30 inches) away from patch. 

® Allow to return to room temperature. 
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Figure 15 - Applying Film Material 
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Figure 16 - Forming the Patch 
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95 6809-10 
Figure 17 - Cross-Section of Splice 


2. Cuta backing patch from a scrap piece of a replaced 
panel. 
© The backing patch should overlap at least 50 
mm (2 inches) on all sides of the damage. 


Sand and clean the surface of the patch to 
remove any paint or finish material because it 
will inhibit proper bonding. 

3. Fabricate a patch on the outside of damage to be 

applied to inside of damage area. 

© Cuta piece of wax paper or a piece of polyethyl- 
ene film material, such as that used to wrap 
food, large enough to extend approximately 75 
mm (8 inches) beyond the edge of the repair 
area. Tape to the outside of the repair surface. 

© Cut glass cloth mat to size, allowing at least 50 
mm (2 inches) overlap on all sides of damage. 

@ Mix correct type of repair material per 
manufacturer's label instructions. See “Repair 
Materials for Plastics” in this section. 

© Apply a layer of repair material. 

© Place a layer of mat over repair material. 
Smooth out wrinkles, and make sure general 
contour is maintained. 

© Apply a coat of repair material. Cover with wax 
paper or polyethylene. Use a saturation roller 
or squeegee to ensure saturation of the mat and 
to remove any air bubbles. 

¢ Remove wax paper or polyethylene. Repeat 
above procedures applying layers of mat and 
repair material as necessary to strengthen. 

© Cure with heat lamp for 60 minutes at 65 to 
121°C (150 to 250°F). Heat lamp should be 760 
mm (30 inches) away from patch. 

@ Allow to return to room temperature, pop patch 
off and remove wax paper or Polyethylene. 


Scratches, Pits and Minor Imperfections 
Repair 


Figures 18 through 20 


Scratches, pits and minor imperfections detract 
from the appearance of the panel, but do not cause any 
actual physical damage, such as a loss of strength. Typ- 
ically, these flaws are surface imperfections, such as 
scratches or chips that penetrate through the paint and 
perhaps only slightly into the fiberglass laminate, 

In many instances, a scratched panel will involve 
only paint refinishing. In cases where the panel has 
been scratched just to the fiberglass laminate, the fol- 
lowing procedure should be used: 

1. Clean up repair area using a wax and grease 
remover. Finish clean up with a tack rag and air. 

2, By sanding, remove all paint down to the fiberglass 
laminate from areas surrounding scratch. 

3. Feather edge of repair area with #100 or 150 dry 
sandpaper and finish block sand with #400 wet or 
dry sandpaper. 
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Figure 18 - Scuff Sanding 
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Figure 19 - Applying Repair Material 
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Figure 20 - Heat Application 
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Important 


© Do not sand too deeply into fiberglass mat. 
Should it be necessary to cut fairly deep into 
the fiberglass mat, use the repair procedure 
suggested in “Plastic Buildup Technique.” 

4, Clean up repair area using a wax and grease 
remover. Finish clean up with a tack rag and air. 

5. Protect surrounding panels by masking before per- 
forming paint refinishing operations. Use only non- 
staining type masking tape on fiberglass body. 

6. Refinish panel. 


Plastic Buildup Technique 
Figures 19 through 27 


In some instances, the damaged area requires a 
plastic buildup to the original contour. When the fiber- 
glass laminate is not pierced through or the damage 
extensive, the repair procedure is as follows: 

1. Clean work area with a wax or grease remover. Use 
tack rag and air for finish cleanup. 

2. By sanding, remove paint down to the fiberglass 
laminate from area surrounding the damage. 

3. Grind or file to form a dish at damaged area. Side of 
dish should have a pitch for maximum bonding sur- 
face. Using a sander with a vacuum attachment 
will minimize the dust problem, 

4, Scuff sand area surrounding damaged area to pro- 
vide a good bonding surface. 

5. Clean work area with a wax or grease remover. Use 
tack rag and air for finish cleanup. 

6. Mix the recommended adhesive filler using a putty 
knife or rubber squeegee. See “Repair Material for 
Plastic” in this section. 

7. Apply the adhesive filler using a clean putty knife 
or rubber squeegee. 

8. Apply heat to repair area for a preshrink of the 
filler material. Follow the manufacturer’s recom- 
mendations for the repair material being used. 

9. Finish the repair by grinding, sanding and paint- 
ing in the usual manner. 


Structural Repair Procedures 
Figures 21 through 41 


Damage to body panels such as cracks or holes that 
pass completely through the thickness of the fiberglass 
laminate are known as structural damage. This type of 
damage can affect the strength and structural sound- 
ness of the laminate. All structural repairs require the 
use of backing strips or backing patches to provide the 
mechanical strength needed to keep a repair structur- 
ally and visually intact during normal usage. The 
patch also provides the required foundation to build 
and form the exterior surface to match the original 
contour. 
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987155-101 
Figure 21 - Damaged Surface Figure 24 - Clamp Major Damage 


95 7139-101 


95 7150-101 95 7159-101 
Figure 22 - Tape Minor Damage Figure 25 — Disc Sand Back Side of Damage 


95 7160-101 
Figure 23 - Align Damage with Tape then Clamp Figure 26 - Cut Fiberglass Mat to Size 


9S 7156-101 
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Co pane 


95 7149-101 
Figure 30 ~ Taper Substrate Surrounding Damage 


9S 7161-101 


[4] puastic spreaDER 


1] REPAIR MATERIAL 


9S 7152-101 


Figure 31 - Mix and Apply 


95 7138-101 


95 7163-101 
Figure 29 - Cover with Repair Material Figure 32 - Heat Application 
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Read and follow “General Instructions” in this sec- 
tion before proceeding. 

1. Wash damaged area with soap and water. 

2. Clean the repair area with a wax, grease and sili- 
cone-removing solvent applied with a water-damp- 
ened clean cloth. Wipe and air blow dry. 

3. Look for hidden damage. Apply force by hand 
around damaged area to reveal the extent of 
damage. 

4. Scuff the inner surface of the damaged area with a 
#80 grit disc on a D.A. sander (or sand by hand if 
access is limited), 
© It is not desirable to heavily abrade the sub- 

strate of plastic panels. 

© Use only compressed air and/or a clean dry 
cloth to remove residue 

5. Support and align as necessary. 
© (Minor damage ~ with tape). 
© (Major damage ~ with clamps and brace). 

6. Fabricate a backing patch on inner surface of dam- 
aged area as described in “Backing Patch Fabrica- 
tion” in this section, or install pre-made backing 
patch as follows: 

A. With rear of panel accessible. 

© Apply a skim coat of recommended repair 
material. See “Repair Material for Plastic” 
in this section. 

@ Lay the backing patch into the coat of 
repair material and use clamps or props to 
apply slight pressure until curing is 
complete. 

© Donot use excessive force because this may 
cause distortion of the panel, and may also 
squeeze out the adhesive. Make sure there 
are no voids at the edges of the repair area 
that may allow entry of water or chemicals. 

B, With rear of panel not accessible, remove all 
damaged material until a hole is formed 
through which you can slip a backing patch. 

Cut patch to desired size and shape. Patch 

should overlap damaged area by at least 50mm 

(2 inches) on all sides. Sand the mating surface 

of backing patch to provide a rough bonding 

surface, Reaching through the hole, sand 
underside of repair area with sandpaper to 
create a rough bonding surface approximately 

50 mm (2 inches) from edges of repair area. 

Drill two holes in backing patch approximately 

19 mm (8/4 inch) apart. Thread a piece of 

waxed wire through the hole to assist holding 

patch in place after installation. Waxing wire 
will aid in removal later. Mix the recommended 
repair material and apply to mating surface of 
patch. See “Repair Material for Plastic” in this 
section. Slip patch through hole. Then pull up 
hard on wires until adhesive squeezes out on 


10. 


cae 


12. 


13. 


14. 


16. 


16. 


Lt, 


18. 


19, 


all sides. Twist wires around a strip of wood to 
hold backing patch in position until adhesive 
sets. 

Cure the repair material by force drying at 65 to 

121°C (150 to 250°F) for 60 minutes. 

© Heat lamps should be 760 mm (30 inches) away 
from repair area. 

Allow to return to room temperature. 

Remove the tape or clamps used for maintaining 

alignment and contours. 

At the outer surface of the panel, bevel the dam- 

aged area with a #50 grit disc on a Roloc sander. 

This step extends the contact between the repair 

material and the substrate by forming a dish. The 

sides of the dish should have a shallow pitch for 

maximum bonding surface. A sander with a vac- 

uum attachment will minimize the dust problem. 

Be sure to remove all damaged material. Scuff sand 

area surrounding damage to provide a good bond- 

ing surface. 

Use only compressed air and a clean dry cloth to 

remove residue. 

Using a #180 grit disc on the D.A. sander, feather 

out several inches beyond the damaged area to 

remove any paint or primer from the substrate. 

‘This allows a proper surface for adhesion. 

Wipe surface clean with a wax and grease remover, 

a clean cloth, and air, 

Apply a light coat of repair material to the dam- 

aged area and follow procedures in “Plastic 

Buildup Technique” described earlier in this sec- 

tion. If additional strength is needed proceed with 

steps 15 through 22. 

Lay a precut piece of reinforcement mat into the 

bonding epoxy. Use the applicator to saturate and 

remove all trapped air. 

Apply a second coat of repair material making sure 

the matis fully encapsulated, and no air is trapped. 

‘Smooth the surface with the applicator. 

Place a second layer of reinforcement mat over the 

second coat of repair material working it smooth 

and removing all trapped air. 

Apply a final coat of repair material and cover with 

sheet of wax paper. Use the saturation roller to 

ensure full penetration of repair material into the 

mat, 

Take care to apply the repair material smoothly. 

‘The repair material should be at a level slightly 

above the surrounding area. 

Allow the repair material to cure as recommended 

by the manufacturer. Use heat lamps to speed cure 

time and increase bond strength. 

Rough out the surface with a #180 grit disc on a 

D.A. sander. 

Finish contour sanding with a #220 to #820 grit 

(wet or dry) sandpaper on a sanding block. 
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Steel to Fiberglass Separations 

Steel to fiberglass separations are joined with 
epoxy adhesive filler after first cleaning out the old 
bond. Use mechanical attachment if necessary. Metal 
parts must be primed. 


Complete Panel Replacement 

In some cases damage to a body panel is so severe 
that reestablishing the original shape of the body by 
using only glass cloth and adhesive filler is virtually 
impossible, In these instances, the use of replacement 
body panels is required. 

Various repair panels are available for service, 
‘These complete panels may be used or sections may be 
cut to accommodate the type of repair necessary. The 
panels should be fitted in and mechanical attachments 
installed to ensure proper alignment. 


Partial Panel Replacement 
Sometimes damage occurs which is severe, but 

does not warrant the replacement of an entire body 

panel. 

In these cases a replacement panel can be pur- 
chased, cut, and bonded to the undamaged portion of 
the existing panel 
1. Wipe all surfaces clean using a wax and grease 

remover and air. 

2, Remove the damaged portion of the body panel. 

8. Cut appropriate portion or portions from replace- 
ment panel. 

4. Scutf sand front surfaces on both the replacement 
panel and adjacent panel for a distance of 50 to 75 
mm (2 to 3 inches) from attaching line. Scuff sand 
exposed bonding strip surface and mating surface 
on rear side of replacement panel using 60E grit 
sandpaper. Wipe all surfaces clean with wax and 
grease remover, using clean rags and air. 

5. Bevel attaching edges at approximately 30 degrees 
across entire thickness of the plastic so a single 
dished butt joint will be formed on the finish sur- 
face when the pieces are joined. If the replacement 
panel does not fit closely to the break, grind or cut 
edge to suit. 

6. In areas where a production bonding strip is 
exposed, bond and mechanically attach the mating 
strips. 

7, In areas where a production bonding strip is not 
exposed, treat the gap between the existing panel 
and the replacement panel as a crack and repair as 
specified in “Structural Repair.” 

8. Apply heat to repair area to strengthen bond. Heat 
lampsare recommended to be used at least 760 mm. 
(30 inches) away from repair. Allow at least one 
hour curing time. If heat lamp is not available, 
allow to cure at room temperature 21 to 24°C (70 to 
75°F) for eight to ten hours. 
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957148-101 
Figure 33 - Remove Paint Surrounding Damage 


95 7142-101 
Figure 34 - Form Dish at Damage 


SAND PAPER 


 Paner 


Figure 35 - Scuff Sanding Rear Side 


98 7144-101 
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95.7145-101 
Figure 36 - Applying Repair Material 


SANDER 
PANEL 


Ms 1356-101 


Figure 40 - Establish Rough Contour with a 
DA Sander and 80 Grit 


[A] sanone stock 


woop STRIPS 
(wire 1] PANEL 
957147101 95 7154-101 
Figure 38 - Holding a Backing Patch in Position Figure 41 - Block Sand for Accurate Contour 
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9. After the repair materials have fully cured and 
cooled, fill the exterior side of the damage, using 
the plastic buildup technique described in this 
section. 

10. Finish the repair by grinding, sanding and paint- 
ing in the usual manner. 


Identifying Plastic Parts 
Figures 42 through 46 


RIGID 
CAUTION: General Motors does NOT rec- 
ommend using a plastic “Burn Test” to SYMBOL: COMMON NAME (PART: 
distinguish different types of plastics. up smc + Hoop. 
This test produces vapors that can be DOORS. 
harmful to your health. PANEL, REAR 
UPPER BODY. 
+ EXTENSIONS, 
1. Check the part for the International Organization REAR UPPER 
for Standardization (ISO) code or the newer SAE BODY PANEL. 
symbol, as shown in Figure 42. crn cauee uFT 
2. Match the symbol found on the part with those on + LID, FOLDING TOP 
the charts. Refer to Figures 43 through 46. ‘STOWAGE 
3. Use the charts to identify special handling and COMPARTMENT 
repair/refinish procedures DOOR/COVER, 
4. Ifno symbol is found, group the plastic parts in the HEADLAMP 
following manner: orev. 
‘A. Rigid exterior plastic parts should be treated as eran EE 
SMC when in doubt as to makeup (CONVERTIBLE 


ONLY). 

+ HARDTOP: 
(CONVERTIBLE). 

TYPICAL PLASTIC PARTS MARKING SYMBOL 


TPO 
SAE 


“" SRE 


MS 9468-10-1 RC1002-101-¥-AP 


Figure 42 - Typical Plastic Parts Marking Symbol Figure 43 - Identifying External Plastic Parts 


(PREVIOUS) SYMBOL COMMON NAME PART 


PBT-EEBC BEXLOY + FASCIA, 
BUMPERS. 
+ MOLDING,DOoRS, 
+ MOLDING, BODY 
SIDE. 
+ FENDERS, FRONT. 
+ ROCKER PANELS. 


PREFERRED 


FLEXIBLE 


SYMBOL COMMON NAME PART 


TED TPO + DEFLECTOR, AIR- 
FRONT. 
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B, Flexible (semi-rigid) exterior plastic parts 
should be treated as Bexloy. 

They will require the addition ofa flexible addi- 
tive to the paint material. 

C. Rigid interior plastic parts can be painted. The 
majority of hard plastic parts will require a 
polypropylene primer prior to applying the 
primer-surfacer, color and/or clear coat. 

D. Flexible (soft) interior plastic parts require the 
use of a vinyl interior color paint material. As a 
second choice, use an acrylic lacquer interior 
color paint with a flexible additive. 

E. Interior soft vinyl (PVC) parts require a vinyl 
interior color paint material. 

5. Some specific types of plastic used on the exterior of 
this vehicle are identified and their part applica- 

tion shown in Figure 43. 


PAINTING PLASTIC 


CAUTION: Many paint repair systems 
require additives containing isocyanates. 
It is essential that all recommendations 
and warnings listed on the container 
label for materials selected be followed. 
Itis mandatory that adequate respirato: 
protection such as air line respirators witl 
a full hood be worn. Such protection 
should be worn during the entire paint- 
ing process. Persons with respiratory 
problems or those allergic to isocyanates 
must not be exposed to isocyanate 
vapors or spray mist. 


Painting Rigid External Panels 

Most rigid external panels can be painted using 
conventional metal refinishing methods. See Figures 
44 and 45. 


Painting Flexible External Panels 

When painting Bexloy, Xenoy, Lomod, RIM or 
R.R.LM. panels the paint must have elastometric or 
flexible properties. There is a wide choice of flexible 
paint systems available for service use, many require 
additives containing isocyanates. Be certain to follow 
the manufacturer’s recommendations, procedures and 
warnings listed on the container provided with the 
material selected. 


Painting Interior Plastic Trini 
Figures 44 through 46 
Paintable plastic interior trim components can be 
divided into three general types: 
© Polypropylene Plastic. 
© Acrylonnitrile-Butadiene-Styrene (ABS) Plastic. 
¢ Vinyl Plastic. 


It is important for a painter to be able to identify 
each plastic in order to paint it satisfactorily. Painting 
of complete soft seat cushion and seatback trim cover 
assemblies of vinyl construction is not approved by the 
factory. Excluding the seat cushion and seatback trim 
cover assemblies, the plastic used most widely on the 
interior of bodies is polypropylene. 


Interior Plastic Trim Paint 
Figures 44 through 46 


Interior colors are color keyed to trim code com- 
bination numbers located on the body number plate or 
service parts identification label, which is located 
under the console. Conventional interior acrylic lac- 
quer colors are designed for use only on hard trim parts 
such as: 

1. Steel parts (primer and/or sealer required on new 
service parts). 

2. Hard ABS plastic (no primer necessary). 

3. Hard polypropylene plastic (special 
required). 

Each major paint supplier provides an interior 
color chart which identifies the stock number, color 
name, gloss factor and trim code combination number 
for each conventional interior color. 

Vinyl interior colors are designed for soft trim parts 
such as instrument panel cover assemblies and door 
trim assemblies. These colors require a final top coat of 
clear vinyl. Instrument panel covers require a nonglare 
final top coat. Other trim parts require a degree of gloss 
to match similar adjacent parts. Use interior vinyl col- 
ors and clear vinyl finishes such as Ditzler Vinyl Spray 
Colors, American Jetway UR-1 Vynicolor, or 
equivalent. 


Painting Polypropylene 
Figures 44 through 46 


The system for painting polypropylene parts 
involves the use of a special primer. Since polypropy- 
lene plastic is hard, it can be color coated after prime 
with conventional interior acrylic lacquer. 


NOTICE: Service part must be primed with a 
coating of special polypropylene primer according 
to factory recommendations. Failure to use the 
required primer as directed will result in color coat 
lifting and/or peeling problems. Use polypropylene 
Primer GM P/N 1052364 or equivalent. 

1. Wash part with a solvent such as Acryli-Clean, Pre- 
Kleano, Prep-Sol Remove Streak or equivalent. 
Follow label directions. 

2. Apply a thin, wet coat of polypropylene primer 
according to label directions. Wetness of primer is 
determined by observing gloss reflection of spray 
application in adequate lighting. Be sure primer 
application includes all edges. Allow primer to 
flash dry one minute minimum and ten minutes 
maximum. 


primer 
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3, During the above flash time period (one to ten min- 
utes), apply conventional interior acrylic lacquer 
color as required and allow to dry before installing 
part. Application of color during above flash time 
range promotes best adhesion of color coats. 


Painting Rigid or Hard ABS 
Figures 44 through 46 


Rigid or hard ABS plastic requires no primer. Con- 
ventional interior acrylic lacquers adhere satisfactorily 
to hard ABS plastics. 

1. Wash part with a solvent such as Acryli-Clean, Pre- 
Kleano, Prep-Sol or equivalent. 

2. Apply conventional interior acrylic lacquer color 
according to trim combination. See paint supplier 
color chart for trim and color code. Apply only 
enough color for proper hiding to avoid washout of 
“grain” effect. 

3. Allow to dry following label directions and then 
install part. 


Painting Vinyl and Soft ABS 
Figures 44 through 46 


‘The outer cover material of flexible instrument 
panel cover assemblies is made mostly of ABS plastic, 
modified with PVC or vinyl. The same is true of many 


GENERAL BODY SERVICE 10-1-19 


padded door trim assemblies. the soft cushion padding 

under ABS covers is urethane foam plastic. 

‘The most widely used flexible vinyls (polyvinyl 
chloride) are coated fabrics as used in seat trim, some 
door trim assemblies, headlining and sunshades. Most 
head restraints are covered with flexible vinyls. Exam- 
ples of hard vinyls are door and front seatback assist 
handles, coat hooks and exterior molding inserts. 

‘The paint system for vinyl and flexible ABS plastic 
involves the use of interior vinyl color and clear vinyl 
top coat. No primer or primer-sealer is required. 

1. Wash part with a vinyl cleaning and preparation 
solvent, such as Vinyl Prep, Vinyl Prep Conditioner 
or equivalent. Wipe off cleaner while still wet with 
clean, lint-free cloth. 

2. As soon as the surface has been wiped dry, apply 
interior vinyl color in wet coats. Allow flash time 
between coats. Follow label directions. Use proper 
vinyl color as shown by interior trim code combina- 
tion. Apply only enough color for proper hiding to 
avoid washout of grain effect. 

3. Before color flashes completely, apply one wet 
double coat of vinyl clear top coat. Use top coat with 
appropriate gloss level to match adjacent similar 
components. The clear coat is necessary to control 
the gloss requirement and to prevent cracking 
(rubbing off) of the color coat after drying. 

4, Allow to dry according to label directions before 
installing part. 
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CHART OF PLASTIC PARTS IDENTIFICATION AND REFINISHING SYSTEMS 


Identifying Chemical 
Symbol Composition or Plastic 
Old symbol in(_)|__ “Family” Name 


Typical Area(s) Where | Examples of Common | Typical Paint Repair 


Part Used and/ar Trade Names 


Polyethylene 7 
Panels, Safety Belt Covers, 
JGas Tank Shields 
Polystyrene Dash Panels Lustrex, Dylan #7 
Door Panels {Styron, Ourathon, 
Palystyrol 
PPE (PPO) Polyphenylene Ether [Chromed Plastic Parts, INoryl, Oleflo, Prevex WA 
Headlamp Doors 
JOrnaments, Bezels 


Polypropylene Door Panels, Load Floors, [Profax, Oleflo, Marlex, 
Kick Panels, Deflector Jazdel, Novolen, Tenite, 
Panels, Cow! Panels, lDaplen, Escorene 
Wheel Cavers, Interior 
Moldings, Radiator 
IShrouds, inner Fenders, 
Jaumper Fascia 

TPU(TPUR) Polyurethane, Isumper Fascia, Softfilier _ [Pellethane, Estane, #2, #3, #5 

Thermoplastic Panels, Glass Moldings, | Roylar, Toxin’ and #7 

Gravel Deflectors 
PUR Polyurethane, Thermoset [Bumper Fascia ICastethane, Sayflex, #2 and #5 
(unsaturated) Front and Rear Body (Commonly referred to as 
RIM AND RRIM) 


ABS facrylonitrie, Butadiene- faas, Cycolac, Abson, #1, #aand #6 
[styrene Kralastic, Lustran. Absafil, 
Dyel 
Steering Column 
Brackets 
steering Column Jackets 
ABS + PC facrylonitrile/Butadiene [instrument Panels, Baybiand, Proloy, #1, #hand #6 
styrene + Polycarbonate _|instrument Clusters cycoloy, KHA, 
ABSIPVG fAasWVinyi- (Soft) lead Restraint Covers [Aas vinyl #7 and #8 
instrument Panel Pads 
TEO Ethylene/Propylene Bumper Fascia TPO, TPR, (Thermo- #3 and #5 
{EP,EPM,TPO) (Rubber) valance Panels plastic Rubber) 
Jair Dams EPI, EPIL 
Ethylene Propylene Diene [Bumper impact Strips| EPDM, Nordel #2, #3.and #5 
Monomer Body Panels 


EVA(EVAC) Ethylene/Vinyl Acetate [Head Restraint Cover Eivax, Microthane #7 and #8 
Miscellaneous Soft 
{Trim Components 
PA + PPE Polyamide + Fenders, lot #2, #3 and #5 
Polyphenylene Ether Exterior Trim 


IMPORTANT: Follow selected paint manufacturer's product label directions. Observe all warnings on material 


container labels, 


Fender extensions SMC, Premi-gias, 
ISelectron, Vibrinmat, 


Fiberglass” 


MS 9507-10-1 


Figure 44 — Plastics Identification Chart #1 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


GENERAL BODY SERVICE 10-1-21 


CHART OF PLASTIC PARTS IDENTIFICATION AND REFINISHING SYSTEMS 


Identifying Chemical 
Symbol Composition or Plastic 
Old Symbol in(_) “Family” Name 


Polyvinyl chloride , IGeon, Vinylite, Pliovic, 
vinyl) "Vinyl", Vinofiex, Unichem 


Typical Area(s) Where | Examples of Common | Typical Paint Repair 


[Styrene-Acrylonitrite 


PC + PETP Polycarbonate + 
Polybutylene 
Terephthalate 


Polyamide INyion, Capron, Zytel 
Rilsan, Minion, 
Ivydyne, Wellamid 
PBT + TEEE [polybutylene Rocker Cover Midgs. 
(PBTP +EEBC) Terephthalate + Ether Fascias 
ester Block Copolymer. 
Polycarbonat interior Hard (Rigid) Tam 
Panels 
Valance Panels. 
Phenol-Formaldehyde [Ash Trays, 


FOR SYMBOLS NOT LISTED IN THIS CHART, CONTACT THE SOCIETY OF AUTOMOTIVE ENGINEERS, 
400 COMMONWEALTH DRIVE, WARRENDALE, PA. 15096-0001 FOR A COPY OF SAE J1344, 


= OLDIDENTIFYING SYMBOLS IN ABOVE CHARTS. 
= TYPICAL ISO MARKING SYMBOL FOUND ON PLASTIC PARTS. 
= TYPICAL NEW SAE MARKING SYMBOL FOUND ON PLASTIC PARTS. 


SUGGESTED PLASTIC PARTS PAINT REPAIR SYSTEMS, 


SYSTEM #1 (Exterior) 
Conventional Lacquer/Enamel "Acrylic Urethane 
SYSTEM #2 (Exterior) 
*Flexible/Lacquer/Enamel/*Acrylic Urethane 
SYSTEM #3 (Exterior) 
Polypropylene Primer and *Special Topcoat 
SYSTEM #4 (Exterior) 
Base Color Coat with Acrylic Lacquer or "Acrylic Urethane Clear Coat 
SYSTEM#S (Exterior) 
Base Color Coat with *Flexible Urethane Clear Coat 
SYSTEM#6 (Interior) 
Conventional (Standard) interior Acrylic Lacquer 
SYSTEM#7 (Interior) 
Polypropylene Primer and Standard interior Topcoat 
SYSTEM #8 (Interior) 
Vinyl interior Color 


* Contains Isocyanates - Use recommended respiratory protection. 


MS 9508-10-1 


Figure 45 - Plastics Identification Chart #2 
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HANDLING PRECAUTIONS FOR PLASTICS 


Heat Resisting 
Abbreviation Material Name Temperature 
co(F*) 


Resistance to Gasoline 


‘and Solvents Other Cautions 


[Gasoline and most solvents, 
Jare harmless. 


Polyethylene 


[Gasoline and most solvents Powon gas is emitted 
are harmless if applied for a [when burned 

very short time (wipe up 

quickly) 


Polypropylene 50 (194) [Gasoline and most solvents 

Jare harmless 
Acrylonitrile butadiene [90(194) fAvaid gasoline and solvents [Avoid brake fluid. 
styrene resin 
[Acrylonitrile ethylene [30 (194) [Avoid brake fluid, 
styrene 


polymethyl methacrylate _[90(194) [avoid gasoline and solvents 


[50 (794) [Gasoline and most solvents [Avoid brake fluid. 
Jare harmless 

Pacrylonitrile acrylicrubber [95 (203) [Avoid gasoline and solvents [Avoid brake fluid. 

styrene 


Polyphenylene, ether +70 (230) [Avoid gasoline and solvents 


Polyacetal 730 (28) [Gasoline and most solvents [Avoid battery aad 
Jare harmless 


Polycarbonate 120 (248) [Avoid gasoline and solvents 


PA, PAG, PAGG Polyamide (Nylon) F750 (302) [Gasoline and most solvents [Avord immersing in 
Jare harmless Jwater 


Flammabie 


re [140 (284) [Gasoline and most solvents 
are harmless 
Bo 076) [avoid gasoline and solvents 
FThermoplasticelastomer _[80(176) [Avoid gasoline and solvents. 


1. When repairing and painting a portion of the body adjacent to plastic parts, consider their characteristics 
(influence af heat and solvent) and remove them if necessary or take suitable measures to protect them, 
2. _ Plastic parts should be repaired and painted using methods suiting the materials. 


MS 9509-10-1 


Figure 46 - Plastics Handling Procedure 
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SPECIAL TOOLS 


(17 J 2tt0s-8 univensat WEATHERSTAIP REMOVER 


[2] 123457-A DOOR LOCK STRIKER AND SEAT BELT WRENCH 


[3] sarre-c neaouneninstanter 


[GE] 124802-4 STATIONARY GLASS REMOVER 


[5] 125070 HEAT GUN (500° TO 750%) UNIVERSAL 


G] 134940 HEAVY DUTY RIVET GUN 


MS 9510-101 
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NOISE REDUCTION 10-1A-1 


SECTION 10-1A 
NOISE REDUCTION 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts or system damage could result. 
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Hose Clamp . 10-1A-5 Ashtray Cover . » 10-14-27 
Hose Clamp . 10-1A-5, Stowage Door . + 10-1A-28 
Horn ..... 10-1A-6. Seat 
Relay Bracket . 10-1A-6 Seatback + 10-1A-28. 
Fuel Filter ... 10-1A-7 Adjuster Covers . « 10-14-29 
Exhaust Heat Shields . 10-1A-7 Door 
Windshield Reveal Moldings . 10-1A-8 Rearview Mirror . « 10-14-29 
Windshield Wiper Stop 10-1A-8 Trim Panel at VP . + 10-14-30 
Plenum Screen .... 10-1A-9 Hinges .. « 10-14-31 
A-Pillar Weatherstrip . ++ 10-1A-9 Molding + 10-14-31 
Instrument Panel Window +» 10-14-32 
Hood Latch ... 10-14-10 Outer Sealing Strip Rivets .  10-1A-32 
Steering Wheel 10-14-10 Window Stabilizers .. + 10-1A-33 
Turn Signal Lever 10-14-11 Inner Mounting Panel + 10-14-33 
Reinforcement Bracke’ - 10-14-11 Lock Control Rod + 10-18-34 
Upper Trim Pad at Windshield .... 10-1A-12 Lock Rod...... + 10-18-34 
Upper Trim Pad Retaining Clips ... 10-14-12 Window Insulators . 10-14-35 
Upper Trim Pad to A/C Duct . » 10-1A-13 PKE Antenna .... + 10-14-36 
Outer Knee Bolster Bracket » 10-14-13 Roof 
Support Bracket ..... 1 10-14-14 A-Pillar Moldings ... . 10-14-36 
Air Distribution Duct-LH . » 10-1A-14 Hold-Down Bolts » 10-1A-37 
Side Window Defogger O1 » 10-10-15 Sunshades .. « 10-1A-37 
Air Distribution Duct-RH » 10-10-15 Panel Plugs . » 10-1A-38 
Right Side Rivets . + 10-14-16 Convertible Hardtop 
LTPWS Module » 10-10-16 Mounting Bracket ............5 10-14-38 
PKE Module... «10-14-17 Rear of Vehicle 
Instrument Cluster . » 10-14-17 Courtesy Lamps - 10-14-39 
Cluster Trim Plate + 10-10-18 Storage Compartment Doors . 10-14-39 
Cluster Lens ... «10-10-19 Antenna Ground Plate .  10-1A-40 
Headlamp Switch Harness . » 10-14-19 Shock Harness . . 10-1A-40 
ASR Switch Button . + 10-1A-20 Spare Tire... 10-18-41 
Headlamp Switch . 10-1A-20 Coupe Brake Cable Screw + 10-18-41 
A-Pillar Moldings + 10-1A-21 Coupe Roof Panel Front 
HVAC Control . + 10-1A-21 Stowage Bracket .. 10-14-42 
Radio Control . - 10-1A-22 Coupe Roof Panel Rea 
Courtesy Lamp Bulb .  10-1A-23 Mounting Bolts .... 10-14-42 
Courtesy Lamp .... : 10-14-23 Coupe Stowed Roof Panel + 10-14-43 
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10-1A-2_ NOISE REDUCTION 


Coupe Rear Window Hinges . 10-14-43 
Coupe Rear Window Latch 10-1A-44 
Coupe Rear Window Strut . 10-14-44 
Convertible Stowage Lid Latch . 10-14-45, 
Stowage Lid Cables 10-14-45 
Stowage Lid Pad .. + 10-14-46 
Stowage Lid Bumpers » 10-1A-46 
Stowage Lid Torsion Bars . » 10-1A-47 
Stowage Lid Torsion Bars . » 10-10-47 
Stowage Lid Hinges .. » 10-14-48 
Coupe Fuel Canister . + 10-1A-48 
Folding Top Latch . + 10-14-49 


GENERAL DESCRIPTION 


The noise reduction section is intended to aid in 
locating and repairing squeaks and rattles. 

Noises are listed under the area of the vehicle they 
are perceived to be coming from, not necessarily where 
the noise originates. There may be duplications since a 
single noise can be perceived as coming from multiple 
areas of the vehicle. 


Spare Tire Strap Stud Plate . « 10-1A-49 

Propeller Shaft Dust Shield . - 10-1A-50 

Differential Lube Tag . + 10-14-50 
Under Vehicle 

Rear Spindle Control Rod «10-14-51 


Exhaust Heat Shield 
Exhaust Heat Shield (ZR1) 
Stabilizer Shaft Insulators 
Fuel Lines . 
Brake Lines . 
Specifications . 
Repair Materials . 


+ 10-1A-51 
+ 10-1A-52 
10-1A-52 
10-14-53 
10-1A-53 
10-1A-54 
10-14-54 


Under each noise will be the possible cause, diagno- 
sis and corrective action needed to correct the problem. 
If any disassembly is required, you will be referred to 
the proper section of the manual to outline the process. 

‘The noise reduction section is a guide to some of the 
more common problems that have been experienced 
but not a substitute for the users powers of perception. 
There is no substitute for a good set of ears. 


NOISE DESCRIPTION TABLE 

To communicate s noise, words must be used. Although a noise may sound one way, many different words may be used to describe 
it, The following is a list of noises and their descriptions as used in this section, 

Description: “Sounds Like” 
Bur Large insect such as a bumblebee. 
Creak Rusty door hinge opening. 
Clunk Heavy door closing. 
Glass Knock ‘A knuckle tapping on glass, 
[Hoot ‘Owi like low whistle; ar blowing over neck of soft drink bottle, 
Teh ‘Short squeaking; plastic on plastic sound, 
Jingle Metal keys on a ring lightly touching. 
Knock Heavy loud repeating sound like knock on a door. 
Popping High pitched thump such as rubber against metal; cork coming out of a champagne bottle, 
Rapping Guick light sound like someone rapping on a door. 
Rattle Baby's rattle; stone bouncing around in @ plastic container. 
‘Squeak ‘Tennis shoes on a wooden floor; a mouse, 
Thump ‘A deep muffied knock such as a wooden bat hitting a tire. 
Ticking Clock; tapping pencil lead on a table, 


CIOS6-101A¥.RP 


Figure 1 - Noise Description Table 
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ON-VEHICLE SERVICE 1. Attach component securely so there is no rela- 
tive motion during operation. 
BASIC REPAIR PROCEDURES 2. Separate components so there is no contact 
Where disassembly is necessary to gain access to under operating conditions. 
the source of a noise, it is advisable to correct other 3. Insulate components so no sound occurs with 
possible sources of noise in that area before reassembly. relative motion between components. Low 
Basically, unwanted noises are caused by improp- uniform friction surfaces can be provided to 
erly controlled relative motion between components. eliminate a “stick slip” motion 
There are three means to prevent noises after compo- Following these guidelines, you should be able to 
nent replacement or repair: eliminate most symptoms you come across. 


SYMPTOM: 
‘Squeak andior rattle coming from underhood. 


Hood primary latch bolt(s) not centered in latch(s) or not properly 
seating hood. Oversiam bumper(s) adjusted to law. Lack of 
lubrication. 


DIAGNOSIS: 
‘While test driving, release hood and listen for rattle or squeak to 
change. 


CORRECTIVE ACTION: 

Center hood latch bolt(s) in latch by moving latch bolt bracket. Adjust 
latch bolt vertically to align hood with door edges at belt line. Adjust 
‘overslam bumpers so hood compresses them. Lubricate latch, latch 
bolt and bumpers with white lithium grease. 


Section 10-5 for hood adjustment procedures. 


LUBRICATE 


RCIOOI- TOTAL 


Figure 2 - Front of Vehicle - Hood Latch and Bumper 
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10-1A-4 NOISE REDUCTION 


‘SYMPTOM: 


Rattle at front of vehicle heard when closing side door. 


POSSIBLE CAUSE: 
Internal lens loose inside front sidemarker lamp. 


DIAGNOSIS: 
Tap on lamp assembly. Listen for noise. 
CORRECTIVE ACTION: 


Replace lamp assembly. 


See Section 8B for lamp replacement procedure. 


ACO02-1OTAY.RP 


Figure 3 - Front of Vehicle ~ Sidemarker Lamp 


SYMPTOM: 
REPLACE CHECK VALVE 


Low pitched “hoot” from under 
instrument panel when applying 
brake pedal. 


POSSIBLE CAUSE: 
Vacuum check valve flutter. 
DIAGNOSIS: 


With engine at idle, step on brake 
pedal and listen for sound. 


CORRECTIVE ACTION: 


Replace vacuum check valve. 


Figure 4 - Front of Vehicle - Vacuum Check Valve 
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SYMPTOM: 


Squeak coming from right side of 
engine compartment. 


POSSIBLE CAUSE: 


Coolant high fill tank hose clamp 
contacting diagonal brace. 


DIAGNOSIS: 
Visually inspect. 
CORRECTIVE ACTION: 


Reposition hose clamp to clear 
diagonal brace. 


Ms 13482-1014, 


Figure 5 ~ Front of Vehicle - Hose Clamp 


Rattle coming from passenger side of vehicle -LT1 only. 


POSSIBLE CAUSE: 


Hose clamp hitting right front center wheelhouse panel. 


DIAGNOSIS: 
>y ual nee Not an sot Sat eas wnat 


4 


SNe SRR, : 
SS BSCE SE i 
ey aay" JY Reposition direction of clamp and wrap with foam tape. 
he me mare 


AREA OF CONTACT 


RC1003-101A4.RP 


Figure 6 - Front of Vehicle - Hose Clamp 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 
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POSSIBLE CAUSE: 


aA Horn hitting forward frame rail. 
Xa DIAGNOSIS: 
SS Visually check. Tap on horn with fingers. 
POINT OF CONTACT 
CORRECTIVE ACTION: 
G9 
i Bend horn bracket slightly rearward. 
by 
g 


Z, 


L SYMPTOM: 
Rattle coming from passenger side of vehicle. 


RCI004-1OTAY.RP 


Figure 7 - Front of Vehicle - Horn. 


SYMPTOM: 
Rattle coming from underhood on passenger side. 


POSSIBLE CAUSE: 


AIC relay bracket rattling on wheelhouse. 


DIAGNOSIS: 
Tap relay and listen for rattle. 
CORRECTIVE ACTION: 


Bend bracket to gain clearance. 


RCI005-101AY.AP 


Figure 8 - Front of Vehicle - Relay Bracket 
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SYMPTOM: 
Rapping under passenger side of vehicle. 


POSSIBLE CAUSE: 

Fuel line contacting fuel filter. 

DIAGNOSIS: 

Visually inspect. Wiggle fuel line and check for contact. 
CORRECTIVE ACTION: 


Reposition line in clamp and/or bend line to gain 
clearance. 


AREA OF CONTACT 


RCt006- 101A. 


Figure 9 - Front of Vehicle - Fuel Filter 


SYMPTOM: 

Rattle on acceleration - LTS. 

POSSIBLE CAUSE: 

Exhaust heat shield contacting manifold. 
DIAGNOSIS: 

Roadtest for rattle, Check bolts for looseness. Visually 


check for contact. Tap on heat shields with rubber 
hammer and listen for resonant rattles. 


CORRECTIVE ACTION: 


Tighten loose bolts and/or bend heat shield slightly to 
gain clearance. 


RH SHOWN 
LH SIMILAR 


RC1007-101A¥.R 


Figure 10 - Front of Vehicle - Exhaust Heat Shields 
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10-1A-8 NOISE REDUCTION 


‘SYMPTOM: 
‘Squeak or ticking from perimeter of windshield. 


POSSIBLE CAUSE: 

Reveel melding contacting windshield. 

DIAGNOSIS: 

Visually check. 

CORRECTIVE ACTION: 

Insert insulator such as gasket material under edge of 


molding in areas of contact using a wooden or plastic 
tool. 


VIEW A 


AREA OF CONTACT 


AC1008-101A:.F 


Figure 11 - Front of Vehicle - Windshield Reveal Moldings 


WINDSHIELO. 


SYMPTOM: 


Popping, light rattle at front of windshield. 


< POSSIBLE CAUSE: 
COWL SURFACE Windshield wiper park stop rubbing on edge of 


windshield. 
LOOP MATERIAL 


DIAGNOSIS: 
VIEW A Visually inspect. 


CORRECTIVE ACTION: 

© Remove stop and apply a hook and loop fastener 
loop material as shown. 

‘@ Reposition stop for slight clearance. 


RC1008-10TA-.R 


Figure 12 - Front of Vehicle - Windshield Wiper Stop 
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‘SYMPTOM: 
Popping coming from front of windshield. 


BINDING 
POSSIBLE CAUSE: 


Edge of plenum panel screen binding on edge of wiper 
stop. 


DIAGNOSIS: 
Visually inspect. 


CORRECTIVE ACTION: 
Carefully trim edge of screen to provide minimum 
clearance to wiper stop using caution not to overtrim. 


DO NOT OVERTRIM. 


ACIOTO-1OTAY.AP 


Figure 13 - Front of Vehicle - Plenum Screen 


‘Squeak from A-pillar. 


POSSIBLE CAUSE: 


Door window rubbing against A-pillar weatherstrip. 


DIAGNOSIS: 


While road testing, reposition window and listen for 
squeak to change. 
CORRECTIVE ACTION: 


Lubricate weatherstrip lightly with non-petroleum 
lubricant such as silicone grease. 


RCIOTI- OTA. YAP 
Figure 14 - Front of Vehicle - A-Pillar Weatherstrip 
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SYMPTOM: 


Rattle and/or squeak from front of instrument panel. 


POSSIBLE CAUSE: 


Hood primary latch bolt(s) not centered in latch(s) or properly seating 
hood. Overslam bumpers adjusted to low. Lack of lubrication. 


DIAGNOSIS: 


While test driving, release hood and listen for rattle to change. 


CORRECTIVE ACTION: 

Center hood latch boit(s) in latch by moving latch bolt bracket. Adjust 
latch bolt vertically to align hood with door edges. Adjust oversiam 
bumpars so hood compresses them. Lubricate with white lithium 
grease. 


LUBRICATE ‘See Section 10-6 for hood adjustment procedures. 


ACION2-101AV RP 


SYMPTOM: 


Buzz from steering wheel. 


POSSIBI z 


Air bag electrical connector and/or retainer vibrating 
against metal shield. 


DIAGNOSIS: 


Road test for buzz. 


CORRECTIVE ACTION: 
Remove air bag module and wrap assembled connector 
in foam tape, 


See Section 9J for air bag module removal. 


ACIONS-10TA.RP 


Figure 16 - Instrument Panel - Steering Wheel 
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SYMPTOM: 


Rattle from turn signal lever. 


Cruise control button loose and/or loose internal part. 
DIAGNOSIS: 


Test drive and listen for change in sound when appiying 
pressure to button and lever. 


Replace lev 


ACIOTENOLA-Y-RP 


Figure 17 - Instrument Panel - Turn Signal Lever 


SYMPTOM: 

Rattle under cluster area of instrument panel (VP). 
POSSIBLE CAUSE: 

Loose screws attaching VP reinforcement bracket. 


DIAGNOSIS: 


Road test. Listen for ratte. 


CORRECTIVE ACTION: 
Remove l/P lower trim panel. Lower steering column, 
Tighten reinforcement bracket screws. 


See Section &C for /P lower trim panel removal. 


RCIOIS-1OTAY-AP 


Figure 18 - Instrument Panel - Reinforcement Bracket 
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ADD FOAM TAPE 


SYMPTOM: 


Rattle from instrument panel upper trim pad at 
windshield, 


POSSIBLE CAUSE: 
Trim pad contacting windshield lower steel panel. 


DIAGNOSIS: 


While test driving, apply pressure to forward edge of trim 
pad and listen for noise to change. 


CORRECTIVE ACTION: 
Remove upper trim pad and add a piece of foam tape 3 


mm x50 mm x 150. mm (1/8" x 2” x 6”) next to left and 
right center UP clip insulators. 


See Section 8C for upper trim pad removal. 


ACIOIE-AOIAY-AP 


Figure 19 - Instrument Panel - Upper Trim Pad at Windshield 


SYMPTOM: 
Itch from instrument panel upper trim pad at windshield, 


POSSIBLE CAUSE: 


Trim pad retaining clips. 


DIAGNOSIS: 
Remove trim pad and check retaining clips for damaged 
INST. PANEL or missing plastisol, 
COVER 
CORRECTIVE ACTION: 


Install cloth tape around entire trim pad retal 
Use caution not to bend clips. 


See Section 8C for trim pad removal. 


RCIOW-101A¥.RP 


Figure 20 - Instrument Panel - Upper Trim Pad Retaining Clips 
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SYMPTOM: 


Rattle forward of instrument panel 
cluster, 


POSSIBLE CAUSE: 


Top of air conditioning duct rattling 
on under side of upper trim pad. 


DIAGNOSIS: 


Remove upper trim pad and visually 
inspect. 


CORRECTIVE ACTION: 


TRIM PAD. 


Install foam pad 50mm (2 inch) by 
150mm (6 inch) to underside of 
upper trim pad to insulate area of air 
conditioning duct contact. 


See Section 8C for upper trim pad 


removal. 


mA 
SecTIO MS 13424-1018 


Figure 21 - Instrument Panel ~ Upper Trim Pad to A/C Duct 


ADD FOAM TAPE 


SYMPTOM: 
Rattle at left side of instrument panel (\/P). 
POSSIBLE CAUSE: 


Driver's knee bolster outer bracket contacting HVAC air 
duet. 


DIAGNOSIS: 


Remove \/P upper trim pad and visually inspect. 


CORRECTIVE ACTION: 
‘Wrap knee bolster outer bracket with foam tape at area of 
contact, 


Figure 22 - Instrument Panel ~ Outer Knee Bolster Bracket 
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10-14-14 NOISE REDUCTION 


TIGHTEN BOLTS 


SYMPTOM: 
Buzz or rattle at driver's side of instrument panel (VP). 
POSSIBLE CAUSE: 


Loose instrument panel upper support bracket bolts 
and/or support bracket contacting upper trim pad or /P. 


DIAGNOSIS: 


Remove /P upper trim pad and visually inspect. 


CORRECTIVE ACTION: 


WRAP IN FOAM TAPE Tighten bolts. Wrap bracket in foam tape. 


‘See Section 8C for upper trim pad removal. 


Rattle at top of instrument panel near UP cluster. 


POSSIBLE CAUSE: 


AC air distribution duct rattling on top of instrument 
panel. 


DIAGNOSIS: 


Remove instrument panel upper trim pad and visually 
inspect. 


Pull up on the air distribution duct and install @ 1/8-inch 
thick foam tape insulator to the instrument panel and air 
duct in area of contact. 


See Section 8C for trim pad removal. 


RCIO20-101A-AP 


Figure 24 - Instrument Panel - Air Distribution Duct ~ LH 
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NOISE REDUCTION 10-14-15 


SYMPTOM: 


Buzz coming from left side of instrument 
panel. 


POSSIBLE CAUSE: 


Side window defogger duct outlet buzzing 
on instrument panel. 


DIAGNOSIS: 


Remove the side window defogger duct 
outlet grill and apply pressure to the duct 
outlet while test driving. 


CORRECTIVE ACTION: 


Remove instrument panel upper trim pad 
and side window defo ger duct outlet. 
Install 1/2 inch by 3 inch section of felt tape 
to the instrument panel where shown. 


See Section 8C for trim pad removal. 
Ms 13480-1018 


Figure 25 - Instrument Panel - Side Window Defogger Outlet 


RIVETED JOINT 


SYMPTOM: 
Rattle at passenger side of instrument panel (VP). 
POSSIBLE CAUSE: 


Air distribution duct contacting VP riveted joint between center and 
right air outlets. 


DIAGNOSIS: 
Remove I/P upper trim pad and visually inspect. 


AREA OF CONTACT CORRECTIVE ACTION: 


Add hook and loop fastener loop material under rivets between air 
duct and instrument panel. 


‘See Section 8C for upper trim pad removal. 


-ACTO21-101AV.RP 


Figure 26 - Instrument Panel - Air Distribution Duct - RH 
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10-1A-16 NOISE REDUCTION 


RIVETS 


‘SYMPTOM: 


‘Buzz from passenger side of instrument panel (UP). 


POSSIBLE CAUSE: 


Loose rivets attaching IP extension. 


DIAGNOSIS: 


Remove iP upper trim pad and inspect, 


CORRECTIVE ACTION: 


Replace loose rivets. 


RC1022-101A.R 


SYMPTOM: 
Rattle at center of instrument panel (/P). 
POSSIBLE CAUSE: 


Low tire pressure warning system (LTPWS) module 
and/or associated wiring contacting VP 


DIAGNOSIS: 
Road test. Remove UP upper trim pad. Visually inspect. 
Tap on module and wires with finger. Listen for rattle. 


CORRECTIVE ACTION: 
Wrap wires to module and wires from module to DIC 


with foam tape at lP contact points. Position foam tape 
on module as shown and between module and UP. 


See Section 8C for l/P upper trim pad removal. 


RC1022-101A. RF 


Figure 28 - Instrument Panel - LTPWS Module 
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NOISE REDUCTION 10-1A-17 


istrument panel. 


POSSIBLE CAUSE: 


/e Keyless Entry module loose in bracket and/or 
module or bracket contacting air duct. 


FOAM TAPE 


DIAGNOSIs: 


Road test with upper trim pad removed. Apply pressure 
to module to see if rattle stops. 


FOAM TAPE Add foam tape between bracket and air duct, bracket and 
module, and module and air duct. 


FOAM TAPE FOAM TAPE 


CIO24-10144.AP 


Figure 29 - Instrument Panel - PKE Module 


Rap from instrument cluster. 


POSSIBLE CAUSE: 
Edge of key protector pad not securely fastened to UP 
luster trim plate. 


DIAGNOSIS: 


Visually check. 


‘Secure leading edge of pad with two-sided tape. 


LOOSE PAD 


RC1026-1014-V-RP 


Figure 30 - Instrument Panel - Instrument Cluster 
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FRONT VIEW ‘SYMPTOM: 
‘Squeak, rattle, buzz, itch from instrument panel (V/P) 
cluster. 


FETA POSSIBLE CAUSE: 


* Cluster trim plate contacting IP 

# Cluster trim plate contacting cluster. 

*  Gther possible causes with repair headings in quotes: 
= Cluster trim plate contacting "Headlamp Switch.” 
= Cluster trim plate contacting "Duct Trim Panel at 

ie" 
= “Cluster Lens” contacting VP. 


DIAGNOSIS: 

© Test drive. Apply pressure to trim plate, Listen for 
noise to change. 

© Visually inspect. 


CORRECTIVE ACTION: 
Remove cluster trim plate. 

LOOP TAPE Install loop portion of hook and loop tape in 50 mm 
(2-inch) lang strips to rear of trim plate as shown in 
rear view. 

Install loop tape around st 

SIDE VIEW shown in rear view. 

instal felt tape behind front upper edge of trim plate 

a shown in side and rear views. 

= Install tape just up to the edge so that it does not 
show when trim plate is installed. 


LOOP TAPE 


19 column opening as 


FELT TAPE 
‘See Section 8C for trim plate remove 


LOOP TAPE LOOP TAPE 
LOOP TAPE 


REAR VIEW 


RCIOZE-1OTAL.AP 


Figure 31 ~ Instrument Panel ~ Cluster Trim Plate 
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NOISE REDUCTION 10-1A-19 


INSTRUMENT PANEL CLUSTER ASSEMBLY 


SYMPTOM: 
‘Squeak at instrument panel (V/P) cluster. 


POSSIBLE CAUSE: 


Cluster lens contacting UP. 
© Cluster trim plate contacting VP. See “Cluster Trim 
Plato” under IP heading 


DIAGNOSIS: 
Remove cluster trim plate. Road test. Apply pressure to 


CORRECTIVE ACTION: 

Install to top edge of lens where it contacts YP as 
‘shown in view A. In extreme cases it may be necessary to 
remove lens and file down edge before adding tape. 


See Section 8C for lens removal. 


POSITION FELT TAPE 
‘ON TOP EDGE OF CLUSTER LENS 
(BOTH SIDES) 

Rcio27-101Av.A 


Figure 32 - Instrument Panel ~ Cluster Lens 


SYMPTOM: 
Rattle at left side of P near headlamp switch. 


POSSIBLE CAUSE: 


Headlamp switch wire harness contacting UP. 


DIAGNOSIS: 


Remove headlamp switch and visually inspect. 


CORRECTIVE ACTION: 


Wrap headlamp switch with foam tape as shown. 


See Section 8C for switch removal procedure. 


ACI028-101A.7.F 


Figure 33 - Instrument Panel - Headlamp Switch Harness 
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10-1A-20 NOISE REDUCTION 


ASR BUTTON SYMPTOM: 


Buzz from headlamp switch. 
POSSIBLE CAUSE: 


Anti slip regulation (ASR) switch 
button loose. 


DIAGNOSIS: 


While test driving apply pressure to 
ASR switch. 


CORRECTIVE ACTION: 
Replace headlamp switch assembly. 


See Section 8C for switch 
replacement procedure. 


NS 15896 


Figure 34 - Instrument Panel - ASR Switch Button 


SYMPTOM: 


Itch at left side of instrument panel cluster. 


POSSIBLE CAUSE: 
Headlamp switch contacting instrument panel cluster 
trim plate, 


DIAGNOSIS: 


While testing driving, apply downward pressure to 
corner of trim plate and see if itch stops. 


CORRECTIVE ACTION: 
Remove headlamp switch and file down flange as 
illustrated. 

REMOVED AREA, 


FILE OFF FLANGE 


RCIOSS-101A-.AP 


Figure 35 - Instrument Panel ~ Headlamp Switch 
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NOISE REDUCTION 10-1A-21 


SYMPTOM: 
Itch coming from front corners of instrument panel upper 
trim pad. 


POSSIBLE CAUSE: 
A-pillar garnish moldings rubbing on instrument panel 
upper trim pad. 


While test driving, apply pressure to bottom of garnish 
moldings and listen for itch to change. 


CORRECTIVE ACTION: 


Remove garnish moldings and apply foam tape as, 
shown, 


See Section 10-2 for molding removel, 


RCTO29-101A-V-RP 


Figure 36 - Instrument Panel - A-Pillar Moldings 


SYMPTOM: 
Buzz coming from center of dash. 


HVAC control locator pin, 


DIAGNOSIS; 


DOUBLE THICKNESS While test driving, apply pressure to the HVAC control 
of 1/4” FOAM WITH and listen for the buzz to chang 


V4" HOLE 
CORRECTIVE ACTION: 


Remove the HVAC control and apply double thick 1/4-inch 
foam tape with a 1/4-inch hole around the locator pin. 


‘See Section 8C for HVAC control removal. 
HVAC CONTROL 


LOCATOR PIN 


RCTO6O-101A-V AP 


Figure 37 - Instrument Panel - HVAC Control 
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10-1A-22 NOISE REDUCTION 


SYMPTOM: 


Buzz or squeak coming from center of instrument panel. 


POSSIBLE CAUSE: 
A. Radio controi face plate vibrating against control housing. 


B. Radio contro! assembly rear locator pin. 
C. Radio contro! internal parts. 


DIAGNOSIS: 

‘A. Tap on lower right-hand comer of face plate to veri 

B. Remove radio control and inspect for loose pin. 

€. Remove control from instrument panel and test drive to verity 
buzz has stopped. 


CORRECTIVE ACTION: 

A. Remove control from instrument panel and loosen screws on 
right-hand side of housing, Pull face plate slightly forward and 
apply black weatherstrip adhesive to 25 mm of opening between 
face plate and housing on the lower right-hand side. Use caution 
to keep adhesive away from visible areas of the face plate. 

B, Retorque pin. 

€. Replace radio control. 


itis loose. 


APPLY ADHESIVE 


See Section 8C for contral removal. 


LOCATOR PIN 


ARCO2O-TOTAW.AP 


Figure 38 - Instrument Panel - Radio Control 
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NOISE REDUCTION 10-1A-23 


SYMPTOM: 


Buzz coming from under instrument 
panel. 


POSSIBLE CAUSE: 


Courtesy lamp bulb holder loose. 


DIAGNOSIs: 


Tap on lamps with finger and listen 
for buzz. 


CORRECTIVE ACTION: 
Replace lamp assembly. 


See Section 8C for courtesy lamp 
removal. 


MS 13420-1014, 


Figure 39 - Instrument Panel - Courtesy Lamp Bulb 


SYMPTOM: 


Rattle coming from under left side 
of instrument panel. 


POSSIBLE CAUSE: 


Courtesy lamp loose in lower trim 
panel. 


DIAGNOSIs: 


Tap on lamp to determine if loose. 
CORRECTIVE ACTION: 


Bend a piece of mechanics wire or a 
paper clip into a "U” shape and 
install between lamp and lower trim 
panel to tighten fit. 


NS 15898 


Figure 40 - instrument Panel - Courtesy Lamp 
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10-1A-24 NOISE REDUCTION 


FELT TAPE 


SYMPTOM: 


Buzz at right side of instrument panel. 


POSSIBLE CAUSE: 

A. Fuse box cover vibrating against instrument panel 
side trim panel. 

8. Instrument panel side trim panel contacting fuse box 
rivet heads. 


DIAGNOSIS: 

‘A. Tap on cover with finger and listen for buzz. 

B. Remove side trim panel and test drive to verify buzz 
has stopped. 


CORRECTIVE ACTION: 

A. Remove fuse box cover and apply 1/4-inch by 1-inch 
felt pads to side trim panel where cover makes 
contact. 

Remove side trim panel and install 1/4-inch foam 
tape between rivet heads on instrument panel and 
side trim panel. 


SIDE TRIM PANEL, 


FOAM (TAPE) 


INSTRUMENT PANEL 


ACIORT-101AY.RP 


Figure 41 - Instrument Panel - Fuse Box Rivets and Cover 
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NOISE REDUCTION 10-1A-25 


SYMPTOM: 

Rattle at right side of VP. 

POSSIBLE CAUSE: 

UP wire harness bouncing on multi-use relay bracket. 
TIE STRAPS DIAGNOSIS: 

Check for loose or missing tie straps. 

CORRECTIVE ACTION: 

Replace tie straps. 


See Section 88 for lower trim panel and knee bolster 
removal procedures. 


RC1092-101AV-P 


‘SYMPTOM: 
Rattle at /P console - LT1 manual transmission only. 
POSSIBLE CAUSE: 


Unused LTS full power switch connector contacting I/P 
and/or bottom of radio control. 


DIAGNOSIS: 
Remove IP accessory trim plate and visually inspect. 
CORRECTIVE ACTION: 


Wrap connector in foam tape. 


See Section 8C for I/P accessory trim plate removal. 


CONNECTOR RC1003-101A4.AP 


Figure 43 - Console - Full Power Switch Connector 
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10-1A-26 NOISE REDUCTION 


SYMPTOM: 


Rattle from automatic transmission shift knob. 
SNAP RING 


POSSIBLE CAUSE: 

‘A. Missing snap ring. 

B. Knob with oversize inside diameter. 
DIAGNOSIS: 

Test drive. Apply pressure to knob. 
CORRECTIVE ACTION: 

A. Install snap ring. 

8. Install new knob. 


‘See Section 8C “Console Trim Plate” for knob removal 
procedure. 


ACTON 1OTAY.AP 


‘SYMPTOM: 
Rattle coming from manual transmission control lever. 


POSSIBLE CAUSE: 


‘A. Reverse shift lift ring setscrew loose. 
B. Lock rod loose in shifter. 


DIAGNOSIS: 
Apply pressure to ring while test driving and listen for 
rattle to change. 


CORRECTIVE ACTION: 


A. Align setscrew with depression in shift lock rod and 
retorque screw. 

8. Remove lift ring. Insert two screwdrivers in slot in 
shifter and bend lock rod slightly to gain tension on 
lift ring. 


AC1096-101A-.80- 


Lever Manual Transmission 
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NOISE REDUCTION 10-14-27 


SYMPTOM: 


Squeak coming from console when _ 
shifting manual transmission. Condition 
occurs in cold weather with cold engine. 


POSSIBLE CAUSE: 


Manual transmission control lever lower 
boot. 


DIAGNOSIS: 


Move control lever between gears and 
listen for squeak. 


CORRECTIVE ACTION: 
rer ; Remove front floor console trim plate and 
[APPLY POWDER replace lower shift boot or apply talcum 
powder to lower shift boot making sure 
to cover convolutions in boot. 


See Section 8C for trim plate removal. 


Ms 13549-1014, 


Figure 46 ~ Console - Shift Boot 


SYMPTOM: 

‘Squeak while operating ashtray cover. 
POSSIBLE CAUSE: 

Lack of lubrication on cover hinges and spring. 
DIAGNOSIS: 

Operate and listen for squeak. 

CORRECTIVE ACTION: 


Remove console trim plate and lubricate ashtray cover 
hinges and spring. 


CAUTION: Use a non-petroleum based dry lube only. 


LUBRICATE AT ARROWS See Section 8C for trim plate removal. 


RCI064-101Ax.R 


Figure 47 ~ Console ~ Ashtray Cover 
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10-1A-28 NOISE REDUCTION 


-— 


SYMPTOM: 
Rattle coming from console. 
POSSIBLE CAUSE: 
Front floor console door striker out 
of adjustment or missing rear 
bumper. 
DIAGNOSIS: 


Tap on front of door and listen for 
rattle. 


CORRECTIVE ACTION: 


Adjust striker downward to provide 
= ae door with a snug fit. If bumper is 


STRRER: missing replace or reinstall. 


Tawa) 
MS 13548-1018 
Figure 48 — Console - Stowage Door 
SYMPTOM: 
Creaking from seatback when 
occupied. 
POSSIBLE CAUSE: 
Seatback frame contacting side of 
stop on seat cushion frame. 
DIAGNOSIS: 
Push rearward on upper right or left 
A A edge of seatback and listen for 


creaking. 


CORRECTIVE ACTION: 
Slightly bend outward the outer 
‘ VIEWFROM REAR OF SEAT ‘ edge of seatback frame -A- to clear 


seatback stop -B-. Deburr seatback 
stop -B- and inner surface of -A-. 
Lubricate with white lithium grease. 


NS 15907 


Figure 49 ~ Seat - Seatback 
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NOISE REDUCTION 10-1A-29 


SYMPTOM: 


Rattle under seat. 
POSSIBLE CAUSE: 


Seat adjuster covers rattle on seat 
adjuster. 


DIAGNOSIS: 


Tap on seat adjuster covers and 
listen for rattle. 


CORRECTIVE ACTION: 


Install foam tape to the inside of 
covers. 


Ms 13422-1014, 


Figure 50 ~ Seat - Adjuster Covers 


jew mire losing doors. 
aaaeric view mirrors when closing doo 
‘SHELL SCREWS 


; 
DIAGNOSIS: 
CORRECTIVE ACTION: 
Remove glass and power pack. Apply loctite and 


retorque screws. Reinstall power pack and glass. 
assembly. 


See Section 10-6 for mirror glass removal. 


RCIOGT-1OAY.RP 


Figure 51 ~ Door - Rearview Mirror 
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10-1A-30 NOISE REDUCTION 


SQUEAK 


AREA OF CONTACT 


SYMPTOM: 
‘Squeak, itch coming from door trim panel at instrument 
panel (VP). 


POSSIBLE CAUSE: 


‘A. Left door trim panel contacting UP cluster trim plate. 
B. Right door trim panel contacting WP side trim panel. 


DIAGNOSIS: 
Road test. Insert insulator between left door trim panel 
and cluster, or right door trim panel and I/P side trim 
Panel Listen for nise to change. 


A. Left side. 
= Loosen left lower cluster trim plate screw. Insert 
42mm (1/2-inch) spacer (folded rag, etc.) at area 
of contact with door. Close door. Push “in” on 
cluster trim plate and tighten screw. 
If adequate clearance cannot be obtained by 
adjusting cluster trim plate, remove all door trim 
panel fasteners and si 
AREA OF CONTACT: rearward until flush with midpoint of door inner 
panel rear edge. Reinstall fasteners. 
B. Right sides 
=" Remove fuse cover and i/P side trim 
‘AREA OF CONTACT Reposition side trim panel forward, being careful 
not to create a gap between the VP or lower trim 
panel. 
If side trim panel cannot be repositioned forward 
enough to gain clearance without a gap, 
reposition door trim panel rearward as described 
above. 


‘See Section 10-6 for door trim panel fastener removal. 


‘AREA OF CONTACT RC1096-101A.RP 


Figure 52 - Door ~ Trim Panel at /P 
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NOISE REDUCTION 10-1A-31 


SYMPTOM: 


Squeak when operating doors. 


POSSIBLE CAUSE: 


Lack of lubrication on door hinge 
springs and or hinge pins and rollers. 


DIAGNOSIS: 


Operate doors and listen for squeak. 


CORRECTIVE ACTION: 


Lubricate door hinge pins, rollers 
and springs with light oil and coat 
with white lithium grease. Periodic 
LUBRICATE AT ARROWS lubrication is recommended. 
LEFT UPPER SHOWN 


MS 13425-1018 


Figure 53 - Door - Hinges 


‘SYMPTOM: 


Rattle from door. 


POSSIBLE CAUSE: 


Door molding slightly loose. 


DIAGNOSIS: 
‘Tap on molding and listen for rattle. 


CORRECTIVE ACTION: 
Remove door molding and spread metal retaining clips 
to provide more tension, 


See Section 10-8 for molding removal. 


‘SPREAD CLIP’ 


SECTION A-A 


C1097-1018¥. RP 


Figure 54 - Door - Molding 
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10-1A-32_NOISE REDUCTION 


‘SYMPTOM: 


Pop when lowering door window. 


POSSIBLE CAUSE: 
Door handle bezel upper mounting screw contacting 
window regulator. 


.ove bezel upper screw behind courtesy lamp and 
raise and lower window. Listen for pop. 


CORRECTIVE ACTION: 


Replace bezel upper screw with shorter screw. 


RCIOIE-1OTAY.AP 


Rattle from door or scraping noise when raising or 
lowering window. 


POSSIBLE CAUSE: 


Rivets mounting outer sealing strip loose and contacting 
CHECK RIVETS door window. 


Remove door trim panel and upper ends of door 
weatherstrip. Check for loose sealing strip end rivets. 


Replace loose rivets. 


See Section 10-6 for door trim panel removal. 


SECTION B-B 


CIOS. 101A¥.RP 


Figure 56 - Door ~ Outer Sealing Strip Rivets 
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NOISE REDUCTION 10-1A-33 


SYMPTOM: 
Rattle from door window with window down. 
STABILIZER 


POSSIBLE CAUSE: 


Door window stabilizers positioned away from window. 


DIAGNOSIS: 
WINDOW Visually check fit with window down, 
CORRECTIVE ACTION: 


Remove door trim panel. With window partially up, 
adjust stabilizers to apply light pressure on window. 


See Section 10-6 for door trim panel removal. 


Sw 


RATTLE! STABILIZER 


RCHOAD.1OLA. YAP 


Figure 57 - Door - Window Stabilizers 


SYMPTOM: 

Rattle coming from inside door. 

POSSIBLE CAUSE: 

Screws attaching inner mounting panel loose. 


DIAGNOSIS: 
Road test for noise. Remove door trim panel and inspect. 


LH SHOWN, CORRECTIVE ACTION: 


FH SIMILAR Tighten mounting screws. Replace any stripped screws. if 
necessary replace nuts with new nut P/N 10099452. 


‘See Section 10-6 for door trim panel removal. 


RCIOAN-OIAY-AP 


Figure 58 - Door - Inner Mounting Panel 
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10-1A-34 NOISE REDUCTION 


SYMPTOM: 

Rattle coming from inside door. 
POSSIBLE CAUSE: 

Outside door handle lock control rod. 
DIAGNOSIS: 


Remove side door trim panel and tap 


on lock rod with finger while listening 
for rattle. 


CORRECTIVE ACTION: 
Install rubber bumper/insulators to 
door lock assembly from rear as 
shown. 


See Section 10-6 for trim panel 
removal. 


MS 13579-1018 


Figure 59 ~ Door ~ Lock Control Rod 


TIE STRAP 


‘SYMPTOM: 


Rattle coming from inside door. 


POSSIBLE CAUSE: 


Inside handle lock rod contacting inner mounting panel. 


DIAGNOSIS: 


Road test for noise. Remove door trim panel and inspect. 


CORRECTIVE ACTION: 
Straighten lock rod if bowed. Remove lock rod guide. 


Install foam tape where rod contacts mounting plate. 
Replace lock rod guide with a tie strap. 


LH SHOWN 
RH SIMILAR 


RC1042-101A-Y-AP 


Figure 60 - Door - Lock Rod 
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NOISE REDUCTION 10-1A-35 


INSULATORS: 


SYMPTOM: 


Rattle coming from inside door with window down. 


POSSIBLE CAUSE: 
Missing or mispositioned insulator allowing window to 
contact door structu 


A. Window contacting door outer panel 
4 8 Window contacting door reinforcement beam. 


DIAGNOSIS: 
Test drive while repositioning window. Remove door trim 
panel and visually inspect. 


CORRECTIVE ACTION: 

‘A. Remove inner mounting panel and install insulator 
‘on inside of door lower panel. 

8, Remove inner mounting panel and install insulator 
‘on reinforcement beam with rear edge of insulator in 
line with center slot for side molding attachment. 


INSULATORS 


See Section 10-8 for trim panel and inner mounting pane! 
removal. 


ACTOS. 101A. YAP 


Figure 61 - Door - Window Insulators 
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10-1A-36 NOISE REDUCTION 


TWO-SIDED 
ADHESIVE TAPE 


SYMPTOM: 
Clunk when closing door or hitting bump. 


POSSIBLE CAUSE: 


PKE antenna contacting outer door panel. 


DIAGNOSIS: 


Open and close door. Listen for clunk. 


CORRECTIVE ACTION: 


Clean contact area and replace two-sided tape securing 
antenna to door panel. 


See Section 10-6 for door trim panel removal. 


RCIO4-101A-AP 


Figure 62 - Door - PKE Antenna 


Itch coming from A-pillar. 


POSSIBLE CAUSE: 
A-pillar garnish molding contacting A-pillar weatherstrip. 
DIAGNOSIS: 


Push on weatherstrip along outside edge of molding and 
listen for itch to change. 


CORRECTIVE ACTION: 


Remove garnish malding and install foam tape to inside 
‘of outer lip along entire length of molding 


FOAM TAPE See Section 10-2 for molding removal. 


RCIOAS-101-¥-AP 


Figure 63 - Roof - A-Pillar Moldings 
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NOISE REDUCTION 10-1A-37. 


‘SYMPTOM: 


Jingle coming from top corner of windshield with roof 
panel or convertible hardtop removed. 


IBLE CAUSE: 
Front hold-down captive bolt loose in retainer. 


DIAGNOSIS: 


RETAINER, BOLT AND ia ak 
Ee ER eee MpEr Test drive and touch bolt to verity 


CORRECTIVE ACTION: 
Replace bolt, retainer, and silencer. 


‘See Section 10-94 for bolt removal. 


ACTONSTOIAY.RP 
Figure 64 — Roof - Hold-Down Bolts 


SYMPTOM: 


Rattle coming from inside of 
sunshade. 


POSSIBLE CAUSE: 
Sunshade. 
DIAGNOSIS: 


Test drive to verify. 
CORRECTIVE ACTION: 


Replace sunshade. 


See Section 10-9D for sunshade 
removal. 


Ms 13523-1014, 


Figure 65 - Roof - Sunshades 
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10-1A-38 NOISE REDUCTION 


SYMPTOM: 
Rattle coming from roof panel. 
POSSIBLE CAUSE: 


Front roof panel plugs have 
fallen out. 


DIAGNOSIS: 


Remove roof panel and inspect 
plugs. 


CORRECTIVE ACTION: 


Apply a small amount of 
adhesive to the inside of the 
plug hole and reinstall plug. 


MS 13547-101A, 


Figure 66 - Roof - Panel Plugs 


SYMPTOM: 
Squeak coming from rear of convertible with removable hardtop 
installed. 


POSSIBLE CAUSE: 


Hardtop pin mounting bracket loose. 

DIAGNOSIS: 

Remove top and check for play in bracket. 

CORRECTIVE ACTION: 

Aemove retaining rivets and install longer stainless steel rivets. 


See Section 10-9C for receiver removal. 


RC062-1014-.8F 


Figure 67 - Roof - Convertible Hardtop Mounting Bracket 
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NOISE REDUCTION 10-1A-39 


‘SYMPTOM: 
Buzz coming from rear stowage compartment. 


POSSIBLE CAUSE: 

Courtesy lamp assembly. 

DIAGNOSIS: 

Tep on lamp with finger and listen for buzz. 
CORRECTIVE ACTION: 

Replace lamp assembly. 


‘See Section 88 for courtesy lamp removal. 


RH SHOWN 
LH TYPICAL 


‘CONVERTIBLE RC1047-10TA.P 


Figure 68 - Rear of Vehicle - Courtesy Lamps 


SYMPTOM: 


Buzz coming from storage compartment. 


Rear floor compartment doors out of adjustment. 


DIAGNOSIS: 


While test driving, apply pressure to top of doors and 
listen for buzz to stop. 


1's side: Tighten hold-down retainer. 
ide: Loosen storage compartment latch 
jer and adjust striker downward. 


RCIO08-1014.AP 


Figure 69 - Rear of Vehicle - Storage Compartment Doors 
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10-1A-40 NOISE REDUCTION 


SYMPTOM: 
Rattle coming from rear of vehicle. 
POSSIBLE CAUSE: 


Antenna ground piste rattling against 
3 upper body panel. 
rascas DIAGNOSIS: 


PANEL ASSEMBLY 
‘ASSEMBLY. 


BODY y Tap on rear upper body panel and 
DPFERAEAR. Ps listen for rattle 


CORRECTIVE ACTION: 


Remove Left Hand taillamp assemblies 
and fuel filler assembly. Reach through 
the openings and pull down the 
ground plate far enough to insert 
additional foam tape between the 
ground plate and upper body panel. 


See Section 8B for taillamp 


removal. MS 13476-1018 


Figure 70 — Rear of Vehicle ~ Antenna Ground Plate 


SYMPTOM: 


Metallic rattle from rear of vehicle 
with select ride control. 


POSSIBLE CAUSE: 


Select ride control harness connector 
hitting inside of side rail member. 


DIAGNOSIS: 


Test drive to verify. 


CORRECTIVE ACTION: 


Remove shock absorber, pull harness 
connector from side rail cavity and 
wrap connector in foam. Stu’ 
wrapped connector back into rail. 


See Section 3D for shock absorber 
removal. 


NS 15905 


Figure 71 Rear of Vehicle - Shock Harness 
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NOISE REDUCTION 10-1A-41 


SYMPTOM: 


Thump from rear of vehicle on 
bumps. 


POSSIBLE CAUS 
Spare tire shifting in carrier. 
DIAGNOSIS: 
Lower carrier, insert spacer between 
front of spare and floor. Raise 
carrier. Road test to verify noise is 
eliminated. 
CORRECTIVE ACTION: 
Remove spare and carrier. Loosen 
jam nut and shorten hook bolt(s) by 
screwing inward. 


LH SHOWN. 
RH OPPOSITE 


Creaking at left rear, behind driver, when vehicle body 
‘twists, Coupe only. 


POSSIBLE CAUSE: 
Parking brake cable mounting screw tip contacting inner 
underbody panel. 


DIAGNOSIS: 
Road test. Achieve body twist by turning into inclined 
driveway, etc. Listen for creak. 


CORRECTIVE ACTION: 


Remove parking brake cable mounting screw; grind off 
tip, add washer, or install shorter screw. 


RC1082-101A¥.RP 


Figure 73 - Rear of Vehicle - Coupe Brake Cable Screw 
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10-1A-42 NOISE REDUCTION 


Rattle coming from coupe rear stowage compartment. 


POSSIBLE CAUSE: 

Loose nuts attaching roof panel from stowage bracket to 
reinforcement studs andior loose rivets mounting 
reinforcement to underbody. 


Remove roof stowage bracket cover and inspect. 


CORRECTIVE ACTION: 


Tighten nuts and/or replace rivets. 


RIVETS 
RCIOAS-101A-¥-AP 


Figure 74 — Rear of Vehicle - Coupe Roof Panel Front Stowage Bracket 


Jingle at rear of vehicle with roof panel stowed. 


POSSIBLE CAUSE: 


Roof panel rear mounting bolt loose in retainer. 


DIAGNOSIS: 


Grasp bolt head and check for looseness. 
CORRECTIVE ACTION: 
Remove rear roof pane! locator. Replace bolt retainer. 


‘See Section 10-9 for locator removal. 


RETAINER 
Acro4s-1018.AF 


Figure 75 - Rear of Vehicle - Coupe Roof Panel Rear Mounting Bolts 
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RH SHOWN. 
‘TH OPPOSITE 


STOWED ROOF 


NOISE REDUCTION 10-1A-43 


SYMPTOM: 
Rattle in coupe rear stowage 
compartment with removable roof 
panel stowed. 
POSSIBLE CAUSE: 
Gas strut contacting stowed roof panel. 
DIAGNOSIS: 


Visually check for missing or 
mispositioned isolator. 


CORRECTIVE ACTION: 
Replace or reposition isolator to 


eliminate strut contacting stowed roof 
panel. 


NS 15902 


Figure 76 ~ Rear of Vehicle - Coupe Stowed Roof Panel 


SYMPTOM: 


Ticking coming from rear 
compartment lift window. 


POSSIBLE CAUSE: 
Lack of lubrication on rear 


compartment lift window 
hinges. 


DIAGNOSIS: 


Test drive to verify symptom. 
CORRECTIVE ACTION: 

Apply lubricant to hinges. 

Wipe off excess lubricant. 


MS 13550-1018, 


Figure 77 - Rear of Vehicle - Coupe Rear Window Hinges 
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A-44 NOISE REDUCTION 


Glass knock (tap) coming from rear of vehicle over harsh bumps. 


POSSIBLE CAUSE: 


Rear hatch window latch out of adjustment. Glass bouncing on rubber 
bumpers. 


DIAGNOSIS: 

Test drive to verity. 

CORRECTIVE ACTION: 

Remove roof rear mounting bracket handle and rear hatch window 
trim panel. Loosen rear window latch assembly retaining nuts and 
adjust latch downward. 


See Section 10-8 for trim removal. 


CI050-1010¥.AP 


Figure 78 - Rear of Vehicle - Coupe Rear Window Latch 


SYMPTOM: 


Buzz coming from coupe rear stowage 
compartment. 


RH SHOWN 
POSSIBLE CAUSE: 
Rear lift window strut internal rattle. 


DIAGNOSIS: 


Test drive to verify. 
CORRECTIVE ACTION: 


Replace strut. 
See Section 10-8 for rod removal. 


Figure 79 — Rear of Vehicle - Coupe Rear Window Strut 
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NOISE REDUCTION 10-1A-45 


BUMPER, 


‘Squeak coming from convertible top stowage lid with top 
up. 


POSSIBLE CAUSE: 
Improperly adjusted latch, 


Apply up and down pressure to stowage lid and listen for 
squeak. 


Back off bumper on stowage lid. Adjust latch hei 
align lid with body when latched in second detent. Adjust 
bumper for compression with lid closed. Lightly lubricate 
latch and Bumper with white lithium grease. 


Buzz coming from convertible stowage lid. 


POSSIBLE CAUSE: 


Loose screws or defective crimp on adjuster end of cable. 


LOOSE SCREW DIAGNOSIS: 
Visually check for loose screws and/or defective crimp. 


CORRECTIVE ACTION: 


Replace cable and/or tighten screws. 


See Section 10-98 for cable replacement procedure. 


DEFECTIVE CRIMP 


RC1052-101 A. 


Figure 81 - Rear of Vehicle ~ Stowage Lid Cables 
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10-1A-46 NOISE REDUCTION 


SYMPTOM: 


Thump coming from stowage 
compartment with convertible 
top down. 


POSSIBLE CAUSE: 


Missing foam pad allows #1 

convertible top rib to contact 

underside of stowage 

compartment lid. 
DIAGNOSIS: 

Lift lid and verify missing pad. 
CORRECTIVE ACTION: 


Replace foam pad. 


(MS 13526-101A 


Figure 82 - Rear of Vehicle - Stowage Lid Pad 


SYMPTOM: 


Rattle from folding top stowage area 
with top down. 


POSSIBLE CAUSE: 


Folding top #1 bow contacting stowage 
compartment lid. 


DIAGNOSIS: 

Check for signs of contact. 
CORRECTIVE ACTION: 

Install a piece of firm foam tape 


approximately 13mm (1/2”) thick to lid 
as a bumper on contact area as shown. 


LH SHOWN 
RH OPPOSITE 


Figure 83 - Rear of Vehicle - Stowage Lid Bumpers 
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NOISE REDUCTION 10-1A-47 


SYMPTOM: 


Low creaking sound when opening or closing stowage 
‘compartment lid, 


POSSIBLE CAUSE: 


‘Twisting contact between torsion bars and insulators. 


DIAGNOSIS: 


Slowly open and close stowage lid to verify. 


CORRECTIVE ACTION: 
Enclose full length of torsion bar insulators in a length of 


3. mm x 50 mm (1/8” X 2”) foam tape. Be sure to install 
center tie strap. 


ADD FOAM TAPE 
AROUND INSULATORS 


RCIO6S-1014¥-AP 


Figure 84 ~ Rear of Vehicle - Stowage Lid Torsion Bars 


SYMPTO! 


Rattle and/or squeak from folding top 
stowage compartment. 


POSSIBLE CAUSE: 
Contact between torsion bars and/or 
insulators. Center tie strap loose or 
missing. 

DIAGNOSIS: 
Road test to verify and visual inspect. 


CORRECTIVE ACTION: 


Enclose full length cr sorsion bells 
insulators in a length of 3mm x 50mm 
SRO UN SU ATORS (1/8" X 2”) foam tape. Install new 
center tie strap. 


ADD FOAM TAPE 


Figure 85 - Rear of Vehicle - Stowage Lid Torsion Bars 
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10-1A-48 NOISE REDUCTION 


SYMPTOM: 


Squeak when operating stowage 
compartment lid on covertible. 


POSSIBLE CAUSE: 


Lack of lubrication on hinge pins. 
DIAGNOSIS: 
LED! We Operate lid and listen for squeak. 
CORRECTIVE ACTION: 
LUBRICATE AT ARROWS Lubricate hinge pins with a spray 


lubricant where indicated. Periodic 
lubrication is recommended. 


MS 13479-1018 


Figure 86 ~ Rear of Vehicle - Stowage Lid Hinges 


‘SYMPTOM: 


Rattle from right rear (coupe only). 


POSSIBLE CAUSE: 


Fuel vapor canister contacting rear body panel. 


DIAGNOSIS: 


Visually check for missing or mispositioned foam 
insulator on underside of rear floor panel. 


CORRECTIVE ACTION: 


Isolate top of canister from body with foam tape. 


RC1052-101A¥.RP 


Figure 87 - Rear of Vehicle - Coupe Fuel Canister 
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NOISE REDUCTION 10-1A-49 


SYMPTOM: 


SINNOTCHES Squeak when releasing #5 bow from 
folding top stowage compartment lid. 


POSSIBLE CAUSE: 


Lack of lubricant on spring wire inside 
latch. 


DIAGNOSIS: 


When releasing #5 bow listen for 
squeak. 


CORRECTIVE ACTION: 


Spray white lithium grease into notches 
in latch to lubricate spring wire. 


NS 15903 


Figure 88 - Rear of Vehicle - Folding Top Latch 


Rattle, 2R1 ONLY, rear of vehicle. 


POSSIBLE CAUSE: 


Fuel tank contacts underside of cargo strap stud plate. 


DIAGNOSIS: 


Road test. Listen for rattle. 


CORRECTIVE ACTION: 
Loosen impact bar mounting bolts. Reposition tank and 
impact bar assembly rearward, centering fuel filler nozzle 
in fuel filler opening. 


RCIOS4-10TA-.AP 


Figure 89 ~ Rear of Vehicle - Spare Tire Strap Stud Plate 
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SYMPTOM: 


‘Squeak at rear of vehicle when in motion. 


POSSIBLE CAUSE: 


Dust shield on propeller shaft contacting differential 
carrier. 


DIAGNOSIS: 


Visually inspect for contact, 


CORRECTIVE ACTION: 


Reshape dust shield to oliminate contact with carrier. 


SQUEAK! 


DUST SHIELD 


RCIO55-101AY-AP 
Figure 90 - Under Vehicle - Propeller Shaft Dust Shield 


SYMPTOM: 
Jingle from under rear of vehicle, 


POSSIBLE CAUSE: 


Metal differential lube tag hitting side of rear underbody 
tub, 


DIAGNOSIS: 


Visually inspect. 


CORRECTIVE ACTION: 
Replace metal lube tag with updated plastic tag. 


ACIOSS-1O1A¥-AP 


Figure 91 - Under Vehicle - Differential Lube Tag 
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Pop from under rear of vehicle. 


POSSIBLE CAUSE: 

Loose front bolt mounting rear wheel spindle control rod. 
DIAGNOSIS: 

Check for loose bolt. 


(CORRECTIVE ACTION: 


Retorque bolt to 85 Nem ( 63 Ib. ft.) 


RCIO57-101A-7 RP 


Figure 92 - Under Vehicle - Rear Spindle Control Rod 


SYMPTOM: 
Buzz under vehicle with LT5 engine. 
POSSIBLE CAUSE: 


RH exhaust heat shield touching 
underbody. 


DIAGNOSIs: 


Raise vehicle and visually inspect. 
CORRECTIVE ACTION: 


Bend heat shield slightly to gain 


BEND SLIGHTLY 
clearance from underbody. 


Ms 13431-1018 


Figure 93 - Under Vehicle - Exhaust Heat Shield 
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SYMPTOM: 


Rattle under vehicle at approximately 
1700 RPM with LTS engine. 


POSSIBLE CAUSE: 


LH exhaust heat shield rattling on 
exhaust pipe. 


DIAGNOSIS: 

Raise vehicle and visually inspect. 
CORRECTIVE ACTION: 

Bend heat shield slightly away from 


BEND SLIGHTLY exhaust using caution to maintain 
clearance to underbody. 


MS 13430-1018, 


Figure 94 - Under Vehicle - Exhaust Heat Shield (ZR1) 


SYMPTOM: 


Squeak from front of vehicle in cold 
weather. 


POSSIBLE CAUSE: 
Front stabilizer shaft insulators. 
DIAGNOSIS: 
While vehicle is cold test drive and achieve 
full front suspension travel by driving 
through a dip in the road. 


CORRECTIVE ACTION: 


Remove insulators and wrap teflon tape 
around stabilizer shaft. Reinstall 
insulators over tape. 


See Section 3C for insulator removal. 


Ms 13522-1014 


Figure 95 ~ Under Vehicle ~ Stabilizer Shaft Insulators 
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EXISTING INSULATORS. 


‘SYMPTOM: 


Rattle coming from right rear, 


POSSIBLE CAUSE: 


Fuel lines contacting underbody and/or side member. 


DIAGNOSIS: 
Tap lightly on fuel nd listen for rattle. 


CORRECTIVE ACTION: 
Carefully bend fue! lines, add closed cell foam tape 
insulators and tie strap lines together to insulate lines 


ri cULATOR from body parts. 


IN THIS AREA 


RCIOSE-1OTAY.AP 


Figure 96 - Under Vehicle - Fuel Lines 


SYMPTOM: 

Rattle coming from left side rail. 
POSSIBLE CAUSE: 

Brake lines. 


DIAGNOSIs: 


Tap lightly on on brake lines and 


listen for rattle. 
CORRECTIVE ACTION: 


once Install plastic tie straps to secure 
brake lines tightly together. 


Mss 13529-1014, 


Figure 97 - Under Vehicle ~ Brake Lines 
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10-1A-54 NOISE REDUCTION 


SPECIFICATIONS 


REPAIR MATERIALS 
Talcum Powder. Available in Drug Stores 
GM PIN 12345097* 


. SG 10W30* 

13M #06875* 

: 3M #06370* 

Closed Call Foam cotch #06375" 

Body Sealer . “GM PIN 9985523* 
Electrical Tap: in Hardware Stores 

Stainless Stee! Ri . GM PIN 10064339* 

Lock Rod Rubber Bumper GM P/N 102152230* 
Teflon Tape . le in Hardware Stores 

Felt Tape GM PIN 12541499* 
Dry Lube | shee a wailabie in Auto Parts Stores 

Hook and Loop Fastener” : : . Velero Loop®* 

Thread Locking Compound «| : : : Loctite® 262* 
Plastic Tie Strap....... ; in Auto Parts Stores 

ES sess. GM PN 10153669* 

: GM PIN 10218030* 


* or equivalent 
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SECTION 10-2 
STATIONARY WINDOWS 


CAUTION: When replacing a windshield, urethane adhesive GM P/N 12345633 or 
equivalent must be used to maintain original installation integrity. Failure to use 
urethane adhesive will result in poor retention of the windshield which may allow 
unrestrained occupants to be ejected from the vehicle with resulting personal injury. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts or system damage could result. 
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GENERAL DESCRIPTION 


The information in this section provides service 
procedures that apply to windshield and related 
hardware replacement, along with windshield water 
leak and rear window defogger repairs. 
© For door window service, refer to SECTION 10-6. 
¢ For rear lift window service, refer to SECTION 

10-8. 
© For convertible hardtop service, refer to SECTION 

10-90. 


ON-VEHICLE SERVICE 


WEATHERSTRIPS AND MOLDINGS 


‘The following procedure covers the weatherstrip 
and sealing system used on the windshield frame. 

For service information covering the weatherstrips 
and retainers attached to the removable roof panel, 
convertible top, and removable hardtop, see their 
respective service manual sections. 


Important 


© The use of a heat gun to soften the adhesive and/or 
sealing tape used to secure weatherstrips, 
weatherstrip retainers and reveal moldings will aid 
in removal. 


Roof Front Weatherstrip 
Figure 1 


i} Remove or Disconnect 


I. Open driver and passenger doors. 

2. Lower folding top, or remove roof panel, or remove 
hardtop. 

3. Windshield side garnish moldings from windshield 
side frame as described in this section. 

4. Fasteners from upper and lower corners of 
weatherstrip. 

5. Weatherstrip from front weatherstrip 
retainers and upper reveal molding. 


side 
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LEFT SIDE SHOWN, 
RIGHT SIDE OPPOSITE 


WINDSHIELD 
UPPER REVEAL MOLDING 

WEATHERSTRIP 

‘SCREW UPPER REVEAL MOLDING 1.8 N-m (16 Ib. in.) 
FASTENER 

WINDSHIELD FRAME 


‘SCREW SIDE REVEAL MOLDING 1.8 Nm (16 Ib. in.) 
SCREW SIDE WEATHERSTRIP RETAINER 1.9 N-m (17 Ib. in.) 
SIDE REVEAL MOLDING 

WEATHERSTRIP RETAINER 

DOOR HINGE PILLAR 

SEALER 


z 
ca 
ie) 


‘95 6680-102 


Figure 1 - Windshield Reveal Moldings and Weatherstrips 


Clean 


© Adhesive from the roof panel front weatherstrip, if 
weatherstrip is to be reused. 
© Adhesive from weatherstrip contact surfaces. 


Inspect 

© Weatherstrip for holes, tears, or breaks in the 
surface skin. If tears, holes or breaks are found, the 
weatherstrip must be replaced. 


install or Connect 


I. Apply soapy solution to weatherstrip and place on 
retainer and reveal molding without applying 
adhesive. 

2. Check alignment of upper corner fastener holes 
with holes in header. Redrill header with 4 mm 
(#18) drill bit to achieve alignment if necessary. 

3. Upper and lower fasteners. 


4. Forward edge of weatherstrip into upper reveal 
molding. 

5. Using nylon spatula, insert rear edge into upper 
reveal molding. 

6, Rear edge of weatherstrip into side retainer on “A” 
pillar. 

7. Using nylon spatula, insert forward edge of 
weatherstrip into side retainer. 

8. Raise and lock folding top or install roof panel. 


Inspect 
© Fit of the weatherstrip to the roof and door 

glass. It may be necessary to alter the fit of the 
weatherstrip by using thumb grade sealer 
between the weatherstrip and weatherstrip 
retainers or by repositioning the weatherstrip 
retainers. 

9. Lower folding top or remove roof panel. 

10. Remove weatherstrip fasteners and weatherstrip. 
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11. Apply thumb grade sealer to ends of retainers and 
upper corners of windshield frame. 

12. Apply a continuous 1/8 inch bead of adhesive to 
center of full length of weatherstrip contact area. 

18. Position weatherstrip to vehicle and repeat steps 3 
through 7. 


Clean 


Any adhesive that runs onto the weatherstrip 
and that may touch either the roof or the door 
window. The weatherstrip may stick and cause 
a tear in the skinned surface when separated. 

14, Windshield side garnish moldings. 
15. Raise folding top or install roof panel. 
16. Allow adhesive to cure for one hour. 
17. Check for leaks. 


Roof Front Weatherstrip Retainers 
Figure 1 


NOTICE: Use only 10 mm (4 inch) long screws 
when installing side retainers on “A” pillars. The 
use of longer screws might cause the windshield to 
crack, 


Remove or Disconnect 


I. Roof front weatherstrip from retainer. 
2. Roof front weatherstrip retainer screws and 
retainer from vehicle. 


Clean 


© Adhesive and sealing tape from retainer mounting 
surface, retainer, and weatherstrip, if reusing. 


Important 
© Original weatherstrip retainer and holes are 
reused if possible because the retainers are 


matched to each vehicle during production. 


bq Install or Connect 
Peel backing from adhesive on new retainer or 
replace tape on reuseable retainer. 
© Tape should extend 2 mm (.08 inch) beyond 
ends of retainer. 
© DO NOT stretch tape or it may “creep” after 
installation causing a gap (leak). 
2. Retainer. 


NOTICE: Use only 10 mm (.4 inch) long screws 
when installing retainers. The use of longer screws 
might cause the windshield to crack. 


al Tighten 


© Roof front weatherstrip retainer screws to 
1.9 Nem (17 Ib. in.). 
3. Thumb grade sealer to each end of retainer. 


STATIONARY WINDOWS 10-: 


© Sealer that has been soaked in water is easier 
to use. 
© Smooth out sealer to obtain a continuous 
sealing surface. 
4, Weatherstrip as described in this section. 


Windshield Side Reveal Moldings 
Figure 1 


i} Remove or Disconnect 

1. Roof front weatherstrip as described in this section. 

2. Weatherstrip side retainer as described in this 
section. 

3. Windshield side reveal molding screws. 

4. Peel molding from windshield frame. 

5. Clean surfaces. 


Fd Install or Connect 


NOTICE: Use only 10 mm (.4 inch) long screws 
when installing retainers over reveal moldings. 
The use of longer screws might cause the 
windshield to crack. 

1. Remove release paper from adhesive on back of 
new reveal molding or replace tape on reuseable 
molding. 
© ‘Tape should extend 2mm (.08 inch) beyond 

ends of retainer. 
© DO NOT stretch tape or it may “creep” after 
installation causing a gap (leak). 

2, Windshield side reveal molding. 


Al Tighten 


© Windshield side reveal molding screws to 
1.8 Nem (16 Ib. in.). 
© Replace stripped, broken, or improperly seated 
screws or a water leak may occur. 
3. Thumb grade sealer to top of reveal molding. 
@ Smooth out sealer to obtain a continuous 
sealing surface. 
4, Roof front weatherstrip side retainers as described 
in this section. 
5. Roof front weatherstrip as described in this section. 


Windshield Upper Reveal Molding 
Figure 1 


ca Remove or Disconnect 
Front weatherstrip as described in this section, 

2 Screws from reveal molding. 

3. Upper reveal molding by carefully prying out at 
corner and then pulling remainder out by hand, 

4, Clean surfaces. 
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Install or Connect 

Remove release paper from adhesive on reveal 

molding or replace tape on reuseable molding. 

© Tape should extend a minimum of 2 mm 
(08 inch) beyond ends of molding. 

© DONOT stretch the tape or it may “creep” after 
installation and cause a gap (leak) to occur. 

2. Upper reveal molding. 


al Tighten 


© Screws to 1.8 Nem (16 lb. in.). 
© Stripped, broken, or improperly seated screws 
must be replaced or a water leak may occur. 
3. Front weatherstrip as described in this section. 


WINDSHIELD GARNISH MOLDINGS 
Windshield Upper Garnish Molding 


Remove or Disconnect 


I. Garnish molding screws. 

2, Inside rearview mirror. 

3. Sunshade assembly. 

4, Electrical connectors to rearview and sunshade 
vanity mirrors. 

5. Garnish molding from vehicle. 


Install or Connect 

1. Position molding to upper windshield frame. 

2. Electrical connectors to rearview and sunshade 
vanity mirrors. 

3. Sunshade assembly. 

4, Inside rearview mirror. 

5. Garnish molding screws, 


Al Tighten 


Windshield upper garnish molding screws to 
1.9Nem (17 Db. in.), 


Windshield Side Garnish Molding 


cs] Remove or Disconnect 

I. Windshield upper garnish molding screws nearest 
the side garnish molding. 

2. Windshield side garnish molding screws. 

3, Side garnish molding from vehicle. 


=| Install or Connect 
I, Windshield side garnish molding to vehicle. 
2. Side garnish molding screws. 


Tighten 


® Windshield side garnish molding screws to 
1.9 Nem (17 Ib. in.). 


3. Windshield upper garnish molding screws. 


Tighten 


Windshield top garnish molding screws to 
1.9 Nem (17 Ib. in.). 


STATIONARY WINDOW 


CAUTION: When replacing a windshield 
or rear window, urethane adhesive GM 
P/N 12345633 or equivalent must be used 
to maintain original installation integrity. 
Failure to use urethane adhesive will 
result in poor retention of the windshield. 
This may allow unrestrained occupants to 
be ejected from the vehicle with resultin: 
Petsonal injury, if the vehicle is involve: 
in an accident. 


SHORT METHOD 

‘The short installation method can be used where 
original adhesive, left on window opening pinch-weld 
flanges after window removal, can serve as a base for 
the new window. This method would apply in cases of 
cracked windshields or removal of windows that are 
still intact. The amount of adhesive left in window 
opening can be controlled during window removal. 


EXTENDED METHOD 

‘The extended installation method is to be used 
when the original adhesive, left in window opening 
after window removal cannot serve as a base for new 
window. This method would be used in cases needing 
metal work or paint repair in the opening. In these 
cases, original adhesive material is removed and 
replaced with new adhesive during window 
installation. 


WINDSHIELD REPLACEMENT 
Figures 1, 2 and 3 


Windshield installation requires the use of a 
self-curing urethane adhesive that adheres to both the 
windshield and pinch-weld frame. Applied to the 
windshield while in a soft state, the material begins to 
cure soon after exposure to air and humidity. 

It is, therefore, essential that installation of the 
windshield quickly follow the application of adhesive 
material. The components of glass adhesive kit GM P/N 
12345633, or equivalent, are as follows: 

© One tube of urethane adhesive material. 

One dispensing nozzle. 

Steel music wire 0.5 mm (0.020 inch) diameter. 
Primers. 

Primer applicator. 

Additional materials required: 

— Solvent for cleaning edge of windshield 

(preferably alcohol). 
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CAULK TIP CUT FOR SHORT METHOD 
CAULK TIP CUT FOR EXTENDED METHOD 
CAULKING MATERIAL 


95 7169-102 


Figure 3 — Adhesive Material Application - Typical 


— Stationary Glass Sealant Dispensing Gun 
J 24811 or a standard household cartridge 
type gun. 

— Commercial type razor knife, for cutting 
around edge of windshield. 

— Glass Sealant Remover J 24402-A (cold 
knife), or two pieces of wood for wire 
handles. 

- Black weatherstrip adhesive. 


Remove or Disconnect 

1. Open hood. 

2, Windshield wiper arms and wiper arm park ramps. 
See SECTION 8E. 

3. Windshield side reveal molding (L and R) as 

described in this section. 
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4, After indexing windshield upper reveal molding 
and header rail with tape to ensure proper 
reinstallation, remove molding as described in this 
section. 

5, Cut through urethane adhesive material across top 
and down both sides of windshield using 
J 24402-A. 

6. Secure one end of steel music wire to piece of wood 
for handle. Insert other end through urethane 
adhesive material at lower corner of windshield; 
then secure this end of wire for a second piece of 
wood. With the aid of an assistant, carefully cut 
through urethane adhesive material using a 
sawing motion with the steel wire across bottom of 
the windshield. 
Remove old windshield from windshield opening. 
Windshield seal from windshield. 
Using a sharp scraper or wood chisel remove 
urethane adhesive material from pinch-weld 
flange. It is not necessary to clean off all the old 
urethane adhesive from the windshield frame; 
however, there should not be any loose pieces left in 
the opening. 


i} Install or Connect 


1. Using suction cup holders, position replacement 
windshield in body opening. 


A Adjust 


© Carefully check relationship of windshield to 
body pinch-weld around entire opening. The 
overlap of windshield to body pinch-weld and 
retaining flanges should be equal, with a 
minimum overlap of 5 mm (3/16 inch). 
© Position shims under the lower spacers to 
obtain required overlap of windshield to body 
upper and lower flanges. 
© After proper windshield to pinch-weld 
relationship has been attained, mark position 
with a grease pencil on windshield and 
windshield pillar. 
2. Windshield from body opening and place on 
protected surface. 


Clean 


© Thoroughly clean surface of windshield to 
which bead of adhesive material will be applied 
(around edge of inside surface of windshield) by 
wiping with a clean, alcohol dampened cloth. 
Allow to air dry. 
3. Apply primer provided in urethane adhesive kit 
GM PIN 12345633, or equivalent as follows: 


oan 


NOTICE: Both Glass Prep #1 (clear) and Primer 
#2 (black) must be thoroughly stirred and agitated 
prior to application. 
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NOTICE: Place protective covers on vehicle body 

and mask off work area with tape. 

A. Apply primer to entire perimeter of windshield 

edge and 6 mm (1/4 inch) inboard on inner 

surface. 

Allow primer to dry for five minutes. 

Apply Glass Prep #1 to edge and inner surface 

of windshield. 

Wipe dry with a clean cloth. 

;. Apply Primer #2 to any portion of windshield 
opening that requires refinishing and painting 
operations, or any portion that was cleaned of 
former adhesive sufficiently to expose the 
painted surface. 

F._ Allow primer to dry for five minutes. 

Windshield seal to windshield. 

With caulking gun and nozzle positioned as 

illustrated in Figure 3, carefully apply smooth, 

continuous bead of adhesive material 3 mm high by 

5 mm wide (1/8 inch high by 3/16 inch wide) at base 

completely around inside edge of windshield. 

6. With the aid of an assistant, carefully position 
windshield in windshield opening and match up 
marks on windshield and frame. 

7. Press windshield lightly to set caulking material to 
windshield opening flanges. Paddle material where 
necessary to ensure proper seal. 

8. Water test windshield immediately using a cold 
water spray. If any waterleaks are encountered, 
use flat-bladed screwdriver or stick, and paddle 
caulking material into leak point to correct leak. 
Correction of leak is usually performed more 
effectively by paddling material from inside the 
body. 

9. Windshield upper reveal molding as described in 

this section. 

Windshield side reveal molding as described in this 

section. 

. Windshield wiper arms and wiper arm park ramps. 

Refer to SECTION 8E. 
© Position park ramps rear edges to contact lower 
edge of windshield. 


Tighten 
© Wiper arm park ramp screws to 19 Nem 
(17 Ib. in.). 
Make sure to reseal all surfaces that had foam 
backing torn during disassembly. Refer to “Waterleak 
Correction” in this section. 


Bo oD 


oP 


1 


Ss 


L 


WATERLEAK CORRECTION 

Where accessible, waterleaks can be corrected 
without removing and reinstalling the window. This 
method applies only to urethane installed window and 
the use of adhesive furnished in urethane kit GM P/N 
12345633, or equivalent. 


1. Toassist in locating the source of the leak it may be 
necessary to remove garnish moldings in the area 
of the leak. 

2 Apply water and carefully push outward on 

window in area of leak to determine extent of leak. 

Mark extent of leak area. 

Using a sharp knife, trim off uneven edge of 

adhesive material at leak point and 75 mm (3 

inches) to 100 mm (4 inches) on both sides of leak 

point or beyond limit of leak area. 


=] Clean 


© From outside body, clean any dirt or foreign 
material from leak area with water; then dry 
area with air hose. 

5. Prime affected area with black primer supplied in 
kit. 
© Allow primer to dry five minutes. 

6. Apply adhesive material at leak point and 75 mm 
(8 inches) to 100 mm (4 inches) on both sides of leak 
point or beyond limits of leak area, 
© Usea flat stick or other suitable flat-bladed tool 

to work adhesive material well into leak point 
and into joint of original material and body to 
form a water tight seal along entire length of 
material application. 

7. Using warm water, spray test to assure that leak 
has been corrected. Do not run heavy stream of 
water directly on freshly applied adhesive. 

8. Ifleak still exists, use flat stick or suitable tool and 
paddle additional ahesive material into leak point. 

9. Replace all previously removed parts. 


ee 


INSIDE REARVIEW MIRROR 
Figure 4 


cs] Remove or Disconnect 

I. Windshield upper garnish molding screws. 

2. Mirror retaining screw. 

3. Electrical connector from behind garnish molding. 
4. Mirror. 


Install or Connect 
Electrical connector and reposition behind 
windshield upper garnish molding. 
2, Mirror and retaining screw. 


al Tighten 


© Inside rearview mirror retaining screw to 
3.7 Nem (33 Ib. in.). 
3. Garnish molding screws. 


Tighten 


@ Windshield upper garnish molding screws to 
1.9 Nem (17 Ib. in.). 
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CONNECTOR 


MIRROR 


SCREW 


[2] wwnosiieto uPPER GARNISH MOLDING 
9S 6681-102 


Figure 4 - Inside Rearview Mirror 


REAR WINDOW REPLACEMENT 
Refer to the following sections for rear window 
replacement procedures, 
© Coupe, lift window, see SECTION 10-8. 
© Convertible, hardtop rear window, see SECTION 
10-9C. 


REAR WINDOW DEFOGGER 

‘The rear window defogger system consists of a 
tinted glass that has a number of ceramic silver 
compound element grid lines and two vertical bus bars 
baked into the inside surface of the window during the 
window forming operation. The feed wire, or terminal, 
is soldered to the bus bar on the left side. The ground 
wire, or terminal, is soldered to the bus bar on the right 
side. 

‘The system operates on 12 volts. Under some 
conditions, heat from the window may not be detected 
by finger touch. The length of time required to remove 
interior fog from the rear window will vary with such 
conditions as vehicle speed, outside window 
temperature and atmospheric pressure and number of 
passengers. 

‘To turn the rear window defogger “ON” press the 
instrument panel mounted rear defogger switch 
(coupe) or heated mirror switch (convertible hardtop). 
‘The rear defogger will turn “OFF” automatically after 
about 10 minutes of use. It can also be turned “OFF” by 
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turning “OFF” the ignition or by pressing the switch 
again. 


Testing Grid Lines 
Figures 5 and 6 

‘To locate inoperative grid lines, start the engine 
and turn on the rear window defogger system. Ground 
one test lamp lead and lightly touch other probe to each 
grid line. Figure 5 illustrates pattern of test lamp 
brilliance to be expected with a properly functioning 
grid 

If test lamp bulb shows full brilliance at both ends 
of grid lines, check for loose ground wire contact to body 
metal. 

Range of zones of bulb brilliance may vary slightly 
from one window to another. Bulb brilliance will 
decrease proportionately to increased resistance in grid 
Tine as probe is moved from feed bus bar to ground bus 
bar. 

All grid lines must be tested in at least two places 
to eliminate the possibility of bridging a break. For best 
results, contact each grid line a few centimeters 
(inches) either side of window centerline. If an 
abnormal lamp reading is apparent on a specific grid 
line, place test lamp probe on that grid at the feed bus 
bar and move probe toward ground bus bar until lamp 
goes out. This will indicate a break in continuity of grid 
line (Figure 6). 

If no break in continuity is found and braided lead 
wire repairs are not needed but system is still 
inoperative, refer to SECTION 8A for electrical 
diagnosis. 


Grid Line Repair 
Figures 7 and & 


CAUTION: Approved safety glasses 
should be worn when performing this 
procedure to reduce the chance of 
personal injury. 


Tools Required: 
Rear Window Defogger Repair Kit P/N 
1052858, or equivalent 
J 25070 Heat Gun, capable of 260°C (500°F) 


NOTICE: Protect interior of vehicle from repair 
materials, 


Remove or Disconnect 


I. Rear window defogger fuse from underhood fuse 
box #1 located behind battery. 

2. Mark grid line breaks on outside of window with a 
grease pencil. Refer to “Testing Grid Lines” in this 
section. 

3. Prep area to be repaired. 
© Buff with steel wool about 6 mm (1/4 inch) 

beyond each side of break in grid line. 
© Wipe clean using cloth dampened with alcohol. 
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NO BULB BRILLIANCE 


‘ONE-QUARTER BULB BRILLIANCE 


(ONE-HALF BULB BRILLIANCE 


‘THREE-QUARTER BULB BRILLIANCE 
FULL BULB BRILLIANCE 


Kc0140-102.8.0P 
Figure 5 - Normal Test Lamp Bulb Brilliance Zones 


NO BULB BRILLIANCE 
BROKEN GRID LINE 
FULL BULB BRILLIANCE 


INSIDE OF GLASS 
FEED BUS BAR 
GROUND BUS BAR 


Pc6015-102.0-8P 


Figure 6 - Test Lamp a Brilliance with Broken Grid 
ines 


c 


REPAIR MATERIAL 


‘TWO STRIPS OF TAPE 


WOOD SPATULA 


KC0160.102-8-07 


Figure 7 - Applying Repair Material to Broken Grid Line ~ 
‘Typical 


REPAIR AREA 


HEATGUN 


25 mm (1") BETWEEN REPAIR 
AREA AND HEAT GUN NOZZLE 


Figure 8 - Applying Heat to Grid Line Repair - Typical 


i) Install or Connect 


Grid line repair decal or two strips of tape 
positioned above and below repair area. 
© Repair decal or tape must be used to control 
width of repair area 
© Ifdecal is used, be sure die-cut metering slot is 
same width as grid line. 
2, Mix grid repair material 
manufacturer instructions. 
3. Grid repair material, at room temperature, to 
repair area, using small wood stick or spatula. 
4. Carefully remove decal or tape. 


according to 


NOTICE: Grid line repair must be cured with 
heat. To avoid heat damage to interior trim, protect 
trim near repair area where heat is to be applied. 
5. Apply heat to repair area for one to two minutes 
with heat gun capable of reaching 260°C (500°F). 
Hold heat gun nozzle 25 mm (1 inch) from 
surface. 
© Minimum temperature of 149°C (300°F) is 
required. 
Rear window defogger fuse. 
‘Test rear window defogger operation to verify grid 
line repair. Refer to “Testing Grid Lines” in this 
section. 


ao 


Inspect 

© Grid line repair area. 

A. If repair appears discolored, apply 
coating of tincture of iodine to repair 
area, using pipe cleaner or fine brush. 

B. Allow iodine to dry for about 30 seconds 
and carefully wipe off excess with 
lint-free cloth. 
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NOTICE: At least 24 hours are required for 
complete curing of repair materials. Unit should 
not be physically disturbed until after that time, or 
repair may not hold 


Braided Lead Wire Repair 
Figures 9 and 10 


CAUTION: Approved safety glasses 
should be worn when performing this 
procedure to reduce the chance of 
personal injury. 


The rear defogger bus bar lead wire or terminal can 
be reattached by resoldering, using a solder containing 
3 percent silver and a rosin flux paste. 


ca Remove or Disconnect 


Rear defogger fuse from underhood fuse box #1 
located behind battery. 


NOTICE: 


materials. 


Clean 


© Buff repair area with fine steel wool to remove 


Protect interior of vehicle from repair 


oxide coating formed during window 
manufacturing. 
NOTICE: Tb prevent burning bus bar, soldering 


iron tip temperature should be just enough to melt 
solder and allow it to run freely. Iron should be in 
contact with bus bar as short a time as possible. 


PA Install or Connect 
Apply paste-type rosin flux in small quantities to 
wire lead and bus bar repair area using a brush. 
2, Tin bus bar and braided wire. 
© Use only enough heat to melt the solder and 
only enough solder to ensure a complete repair. 

A. Coat soldering iron with solder. 

B. Draw soldering iron tip across fluxed 
area thinly coating bus bar and braided 
wire with solder. 

3. Solder braided wire to bus bar. 
© Do not overheat the wire when soldering. 
A. Apply heat to top of lead wire braid, 
causing solder to melt and fuse together. 
B. Holding force should not be removed 
until solder has solidified. 
|. Wipe off excess flux with solvent. 
. Replace rear defogger fuse. 


ae 
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A SOLDERING IRON 


¢ FEED BUS BAR 
Poso1e-102.0-0P 


Figure 9— Bus Bar Repair 


SPECIFICATIONS 


FASTENER TIGHTENING 


Weatherstrip Retainer Screws 1.9 Nem (17 Ib. 


Windshield Reveal 


Molding Screws 1.8 Nem (16 Ib. 
Inside Rearview Mirror 

Retaining Screw .......... 3.7 Nem (33 Ib. 
Windshield Upper 

Weatherstrip Screws ...... 2.5 Nem (22 Ib. 
Wiper Arm Park Ramp Screws 1.9 Nem (17 Ib. 
Windshield Upper Garnish 

Molding Screws 1.9 Nem (17 Ib. 
Windshield Side Garnish 

Molding Screws 1.9 Nem (17 Ib. 


328602-8 


Ks 324811-8 


fe 425070 


(1) winnow seaLant REMOVER (COLD KNIFE) 


STATIONARY WINDOW SEALANT DISPENSING 
GUN/URETHANE 


[3] unersat Heat GUN 
Figure 10 - Special Tools 
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SECTION 10-3 
BODY DIMENSIONS AND UNDERBODY 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). 
Refer to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR 
Component and Wiring Location view in Section 9J before performing service on or 
around SIR components or wiring. Failure to follow CAUTIONS could result in 
possible air bag deployment, personal injury, or otherwise unneeded SIR system 
repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener isnot availabe, a fastener of equal size and strength (or stronger) may be used; 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 
CONTENTS 
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GENERAL DESCRIPTION 

The Corvette body utilizes an integrated uniframe 
of galvanized steel. The beam construction is designed 
to be light and stiff while providing torsional rigidity. 
An aluminum rear frame extension assembly is bolted 
onto this assembly. Dash, plenum, front floor, door 
opening and the floor rear extension panels are adhe- 
sively bonded to the uniframe. Front end panels, 
wheelhouses and front and rear bumper fascias are 
bolted onto the uniframe for improved panel fit and 
repairability. 

DIAGNOSIS 
UNIFRAME ALIGNMENT CHECKING 
Figures 1 through 4 

Vehicles involved in an accident of any nature 
which might result in a “bent” or “sprung” frame 
should always be checked for proper frame alignment. 
Figures 1 through 4 provide reference points and 
dimensions to aid in checking frame alignment. 

An accurate method of determining frame damage 
is dimension checking with a tram gage. In some cases, 
point-to-point dimensioning can also be measured with 
a tape measure. 


Tram Gage Method 


All measurements are taken from the center of 
reference points unless otherwise noted. The tram gage 
should be set up as follows: 


When checking under vehicle dimensions (Figure 
1), set each tram gage vertical pointer to the datum 
height of its reference point. Under vehicle 
tramming can be done using the reference points in 
Figure 1 without removing any vehicle 
components. 


© When checking underhood dimension (Figure 2), 
set the tram gage vertical pointers to equal heights. 
Underhood tramming can be done using the refer- 
ence points in Figure 2 without removing any 
vehicle components. 


© When checking upper body dimensions (Figures 3 
and 4), set the tram gage vertical pointers to equal 
heights or in some cases end bullets can be used (be 
sure and subtract the length of the end bullets 
when calculating measurements). Upper body 
tramming will require component removal to 
access reference points, 
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BOTTOM VIEW - UNDER VEHICLE 


DRIVER SIDE 


SIDE VIEW 


Lx D 
DESCRIPTION OF REFERENCE POINTS 


FRONT BOLT, ANTI SWAY BAR BRACKET. 

BOLT, WHEELHOUSE PANEL TO BOTTOM OF SIDE RAIL FORWARD OF HINGE PILLAR. 

CENTER OF 15 mm ROUND DRAIN HOLE IN BOTTOM OF SIDE RAIL FORWARD OF HINGE PILLAR, 
LOWER BOLT OF TRAILING ARM BRACKET. 

OUTER BOLT OF SPARE TIRE CARRIER FRONT BRACKET. 

BOLT HOLE, FUEL TANK STRAP MOUNTING IN REAR FRAME BOLT ON EXTENSION/IMPACT BAR. 


wioTH DATUM HEIGHT LENGTH CRISS CROSS 

AtoA 810mm 354mm a75mm |AtoB  1267mm 
BtoB —1205mm 185 mm 2303mm |AtoC  1343mm 
OtoD 132mm 192mm 1460mm | Bto0 —1933mm 
FtoF 862mm 323 mm 2176mm |Ctod —1982mm 
385mm 729mm |DtoE 118mm 
423mm 


IMPORTANT: ALL MEASUREMENTS ARE CALCULATED ON A DATUM LINE PARALLEL TO THE UNDERBODY. USE TRAM 
WITH VERTICAL POINTERS SET AT THE HEIGHT THE REFERENCE POINT IS FROM THE DATUM LINE. 


RC 007-103-¥-RP 
Figure 1 - Under Vehicle Dimensions 
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TOP VIEW - UNDERHOOD 


DRIVER SIDE 


I} 


DESCRIPTION OF REFERENCE POINTS 


‘A. REAR BOLT, HOOD HINGE 
8. REAR BOLT, HOOD LATCH 
OUTER EDGE OF SUSPENSION FRAME (SHIM CONTACT AREA) - 


wioTH LENGTH CRISS CROSS 


AtoA 756mm |AtoB 1340mm |AtoB  1707mm 
BtoB 1490mm 
CtoC 695mm. 


IMPORTANT: ALL MEASUREMENTS ARE TO BE TAKEN FROM CENTER TO CENTER OF REFERENCE POINTS. 
THIS CAN BE ACCOMPLISHED BY USING A TRAM WITH EQUAL DATUM HEIGHTS. 


Figure 2 - Underhood Dimensions 
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UPPER BODY COUPE 


TOP vie FRONT VIEW OF REAR PILLAR 


SIDE VIEW 


DESCRIPTION OF REFERENCE POINTS 


BOLT HOLE SHOULDER HARNESS ATTACHMENT. 
BOLT HOLE SEAT BELT ATTACHMENT. 


‘OUTER OBLONG HOLE, ROOF PANEL REAR LOCATOR 
BRACKET MOUNTING. 


REAR LOWER CORNER OF SQUARE HOLE ON INSIDE 
OF PILLAR. 


‘OBLONG HOLE ON UNDERSIDE OF W/SHIELD FRAME. 


COUPE 


SIDETO SIDE FRONT TO REAR GRISS CROSS TOP TO BOTTOM 


AtoA  1236mm Atof 765mm AtoB — 1500mm AtoB 773mm 
Bto8 —1338mm CtoE 709mm BtoC  1421mm 
EtoE © 583mm AtoD 1376mm 

BtoD 1035 mm 


IMPORTANT: ALL MEASUREMENTS ARE TO BE TAKEN FROM CENTER TO CENTER OF REFERENCE POINTS. 
THIS CAN BE ACCOMPLISHED BY TAPE MEASURE OR TRAM WITH EQUAL DATUM HEIGHTS. 


95.7200-103 
Figure 3 - Upper Body Dimensions (Coupe) 
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UPPER BODY CONVERTIBLE 


Tor VIEW 
FRONT VIEW OF REAR PILLAR 


A A 


SIDE VIEW 


DESCRIPTION OF REFERENCE POINTS 


BOLT HOLE, SHOULDER HARNESS ATTACHMENT. 


BOLT HOLE, SEAT BELT ATTACHMENT. 


UPPER EDGE OF “B™ PILLAR REAR FLANGE REINFORCEMENT, 


REAR LOWER CORNER OF SQUARE HOLE ON INSIDE OF PILLAR. 


RACKET. 


UPPER FRONT BOLT, FOLDING TO! 


OBLONG HOLE ON UNDERSIDE OF WINDSHIELD FRAME. 


CONVERTIBLE 


SIDE TO SIDE FRONT TO REAR CRISS CROSS TOP TO BOTTOM 


AtoA 188mm EtoD —1218mm EtoD — 1835mm AtoB 536mm 
BtoB 1338 mm AtoF  1183mm 

CtoC — 1396mm 

FtoF 583mm 


IMPORTANT: ALL MEASUREMENTS ARE TO BE TAKEN FROM CENTER TO CENTER OF REFERENCE POINTS 
‘THIS CAN BE ACCOMPLISHED BY TAPE MEASURE OR TRAM WITH EQUAL DATUM HEIGHTS. 


‘MS 9813-103 


Figure 4- Upper Body Dimensions - Convertible 
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ON-VEHICLE SERVICE 


SERVICE PRECAUTIONS 


CAUTION: When performing service on or 
around SIR components or SIR wiring, fol- 
low the procedures listed below to tem- 
porarily disable the SIR system. Failure to 
follow procedures could result in possible 
air bag deployment, personal injury or 
otherwise unneeded SIR system repairs. 


‘The DERM in 1993 and previous Driver-Only 
SIR systems can maintain sufficient voltage to 
cause a deployment for up to 10 minutes after the 
ignition switch is turned “OFF,” the battery is 
disconnected, or the fuse powering the DERM is 
removed. 

‘The DERM in the 1994 Driver-Passenger SIR 
systems can maintain sufficient voltage to cause 
a deployment for up to 2 minutes after the igni- 
tion switch is turned “OFF,” the battery is discon- 
nected or the fuse powering the DERM is 
removed. 

Many of the service procedures require removal of 
the “AIR BAG” fuse, and the disconnection of the infla- 
tor module from the deployment loops to avoid an acci- 
dental deployment. If the inflator module is 
disconnected from the deployment loops as noted in the 
“Disabling the SIR System” procedure that follows, ser- 
vice can begin immediately without waiting for the 10 
minute or 2 minute time period to expire. 


DISABLING THE SIR SYSTEM 


Remove or Disconnect 

© Turn the steering wheel so that the vehicle’s wheels 
are pointing straight ahead. 

© Turn the ignition switch to “LOCK” and remove 
key. 

1. “AIR BAG” fuse from I/P fuse block. 

2, Lower trim panel — LH. Refer to SECTION 8C. 

8. Connector Position Assurance (CPA) and both yel- 
low SIR connectors located near the base of the 
steering column. 


Important 

@ With the “AIR BAG” fuse removed and ignition 
switch “ON,” the “AIR BAG” warning lamp will be 
“ON.” This is normal operation and does not indi- 
cate a SIR system malfunction. 


ENABLING THE SIR SYSTEM 


Install or Connect 
© ‘Tum ignition switch to “LOCK” and remove key. 


1. Both yellow SIR connectors and corresponding 
CPAs located near the base of the steering column. 

2. Lower trim panel - LH. Refer to SECTION 8C. 

3. “AIR BAG? fuse to UP fuse block. 

© Tur ignition switch to “RUN” and verify that the 
“AIR BAG” warning lamp flashes seven times and 
then turns “OFF” If it does not operate as 
described, perform the “SIR Diagnostic System 
Check” in SECTION 9. 


UNIFRAME SERVICE OPERATIONS 
Figure 5 


Tools Required: 
J 8943-01 Spot Weld Cutting Tool 
8967 Replacement Blades (Six) 


CAUTION: Proper operation of the sen- 
sors and Supplemental Inflatable 
Restraint (SIR) system requires that any 
repairs to the vehicle structure return it to 
the original production configuration. 
Deployment requires, at a minimum, 
replacement of the sensors, the inflator 
modules, and dimensional inspection of 
the steering column. Any visible damage 
to the DERM mounting _ bracket(s) 
requires replacement, sensors must be 
replaced, and the steering column must 
be dimensionally inspected, whether 
deployment occurred or not. 


The serviceable members of the uniframe assembly 
include the front, intermediate and rear side members. 
‘These components, with the exception of the intermedi- 
ate side member, which is made of mild steel, are made 
from high strength, low alloy steel (HSLA) and must be 
repaired or replaced by specific methods in the event of 
collision damage. 

This type of body construction requires that uni- 
frame components be aligned properly to ensure cor- 
rect suspension location and underbody dimensions. 
Since each individual uniframe component contributes 
directly to the structural integrity of the body, it is 
essential that proper welding, sealing and rustproofing 
techniques be observed when performing service 
operations. 


Important 


© When replacing uniframe members, the following 

precautions must be observed: 

— Members (components) are replaced at produc- 
tion weld joints only. 

— Drill or chisel weld joint — never apply heat to 
break a weld. 

— Install new parts using a MIG welder with 
E70S6 or equivalent wire. 


19961 
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~ Never cut or splice components of the uni- 
frame. 

~ Remove all flammable materials from vehicle 
and work area, 


NOTICE: Uniframe members may be straight- 

ened cold or by applying heat to the member to the 

point of not causing metal discoloration; otherwise, 
component must be replaced. 

There are many tools that may be used to correct 
collision damage situations, including bench systems 
and external pulling equipment. Metal underbody com- 
ponents should be rustproofed whenever body repair 
operations that destroy or damage the original rust- 
proofing are completed. Refer to Figures 1 through 4 for 
uniframe alignment dimensions 

Before rustproofing underbody components, it is 
essential that all accessible bare metal surfaces be 
treated with metal conditioner and reprimed using a 
zinc chromate primer. 


FRONT SIDE RAIL 
Figures 5 and 6 


Remove or Disconnect 

Disable the SIR system. Refer to “Disabling the 

SIR System” located under “On-Vehicle Service” 

earlier in this section. 

2. Allcosmetie parts of vehicle that obstruct access to 
front and intermediate side members. 

3. All mechanical parts of vehicle that obstruct access 
to front and intermediate members. 

4. Forward discriminating sensor. Refer to SECTION 
9d. 

5. From inside vehicle, remove seat and floor carpet, 
instrument panel support brace, and other parts 
that may be obstructing access to inner front mem- 
ber spot welds. 

6. Also cut insulating material from floor kick-up to 
kick pad with razor to gain access to spot welds. 

7. Clean away seam sealer to further identify welds at 
front door hinge pillar. 

8. Screws holding floor pan support bracket. 

9. Drill out spot welds (about five) retaining bracket 
to inner front side rail. 


O Important 


© When drilling out spot welds, first drill a 
starter hole, Then drill out to size of spot weld, 
10. Evaporator module. Refer to SECTION 1B1. 
11. Working outside of vehicle, remove MIG welds 
attaching gusset to door hinge pillar and front side 
rail. 


12. Upper brace bolts and brace from hood primary 
latch and front side rail. 

13. Drill through spot welds (at outer face) attaching 
front rail extension to intermediate side members 
(about nine), with one inch overlap. 

14. Working underneath vehicle, place fuel and brake 
lines away from work area. 

15. Locate spot welds at lower rocker flange. Drill 
through to intermediate side member and floor pan 
support bracket. 

16. Cut floor pan support bracket at bottom so that 
bracket may be removed without breaking rear 
spot welds. 


Important 


© This step may require an air chisel, as the 
adhesive bonding the bracket to the floor pan 
may be difficult to remove. 

17. Working inside of vehicle, with bracket removed, 
identify spot welds attaching front side rail to 
intermediate side member. 

18. Drill out spot welds in this area. 

19. Working outside of vehicle, drill out spot welds 
attaching front sill to front side rail. 

20. Bolts from engine bracket brace. 

21. Support drivetrain and front suspension frame, 

22, Bolts, nuts, and spacer from drivetrain and front 
suspension frame to front side rail. 

23. Using appropriate tools, remove MIG welds attach- 
ing front crossmember to front side rail. 

24. Making sure all welds are disengaged, remove 
front side rail from uniframe. Since rear of front 
rail is boxed around intermediate side member, it 
may require some force to remove from uniframe, 


Clean 
© Welds and grind off burrs. 


Install or Connect 


1. Front side rail and lock in place with vice grips, “C” 
clamps or self-tapping screws. 


CAUTION: Before starting welding opera- 
tions, cover all body areas with fire resis- 
tant fabric to avoid burns from weld gun 
splatter. 


Important 

¢ Follow weld pattern shown in Figure 6. 
2. Front crossmember to front side rail. 
Front sill to front side rail. 
4. Front side rail to intermediate side member. 


* 
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si 


Sal 
sf 


3 


SILL, FRONT CENTER (TIE BAR) 


RAIL, FRONT SIDE 
REINFORCEMENT, FRONT SIDE RAIL 
MEMBER, INTERMEDIATE SIDE 


MEMBER, REAR SIDE 
COVER, REAR SIDE MEMBER 
GUSSET, REAR MEMBER 
‘SPACER, FLOOR PAN, 


MEMBER, REAR CENTER 


BRACE, REAR SIDE OUTER 
FRAME, DRIVETRAIN AND FRONT SUSPENSION 
MEMBER, FRONT CENTER #2 

BRACKET, FRONT CENTER MEMBER 


BOLT, 55 Nem (41 LB. FT.) 
BRACE, ENGINE MOUNT BRACKET 


BRACKET, TOW HOOK 


Figure 5 - Uniframe Assembly 


‘SPOT WELDS 
‘STITCH WELDS 


MEMBER, INTERMEDIATE SIDE 
RAIL, FRONT SIDE 


AC1002-102-V-8P 
Figure 6 - Weld Pattern 


9. 


Drivetrain and front suspension frame to front side 
rail with bolts, spacers, and nuts. 


Al Tighten 


© Suspension frame-to-front side rail nuts to 
50 Nem (37 Ib. ft.). 

Remove support. 

Engine mount bracket braces. 


Tighten 

© Brace bolts to 55 Nem (41 Ib. ft.) 

Floor pan bracket to floor pan. 

Fuel or brake lines to original mounting areas 


10. Front side rail upper brace. 


‘© Upper brace bolts to 25 Nem (18 Ib. ft.). 
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11. Gusset to hinge pillar. 

12. Evaporator module. 

13. Retaining bracket to inner front side rail 

14. Floor pan support bracket with retaining screws, 

15. Seam sealer and insulating material from kick-up 
to kick pad area 

16. Instrument panel support brace, floor carpet, seat 
and other interior hardware. 

17. Mechanical parts originally removed from vehicle. 

18. Cosmetic parts originally removed from vehicle. 

19. Forward discriminating sensor, Refer to SECTION 
93. 

20. Enable the SIR system. Refer to “Enabling the STR 
System” located under “On-Vehicle Service” earlier 
in this section. 


INTERMEDIATE SIDE MEMBER 
Figures 5 and 6 


Remove or Disconnect 

Disable the SIR system. Refer to “Disabling the 

SIR System” located under “On-Vehicle Service” 

earlier in this section. 

2. Front side rail as described in this section. 

3. Drill out spot welds attaching bottom edge of inter- 
mediate side member to floor front panel support. 

4. Using a spot weld drill, remove outer lock pillar 
panel by drilling out all spot welds attaching panel 
to rocker panel facing, inner lock pillar and around 
door jamb to rear member extension. On the lower 
flange, drill out the roof side bow welds. 

5. After outer lock pillar panel is removed, identify 
spot welds to rocker panel and to inner lock pillar, 
From outside of vehicle, drill out spot welds attach- 
ing these panels. 

6. From outside of vehicle, drill out spot welds attach- 
ing intermediate side member to outer hinge pillar. 

7. Make sure all welds are disengaged and remove 
intermediate side member (rocker panel) from 
vehicle. 


Clean 


Welds and grind off burrs. 


Fa Install or Connect 

T. Intermediate side member to outer hinge pillar and 
lock in place with vice grips, “C” clamps or self- 
tapping screws. 


CAUTION: Before starting welding opera- 
tions, cover all body areas with fire resis- 
tant fabric to avoid weld gun splatter. 


Important 
© Follow weld pattern shown in Figure 6. 

2. Outer hinge pillar to rocker panel. 

3. Inner lock pillar to rocker panel. 

4, Outer lock pillar to rocker panel facing, to inner 
lock pillar, around door jamb to rear side member 
and the lower flange, 

5. Front floor panel support to intermediate side 
member. 

6. Front side rail 

7. Enable the SIR system. Refer to “Enabling the SIR. 
System” located under “On-Vehicle Service” earlier 
in this section. 


REAR SIDE MEMBER 
Figures 5 and 6 


Remove or Disconnect 

Seat assembly, floor carpeting, trim parts, and 

mechanical parts to gain access to rear side 

member. 

2. Drill out rivets retaining close out panel and 
remove panel from vehicle, 

3. From inside of vehicle, clean sealer from inner floor 
panel to top of rear side member to identify spot 
welds. Cut away vertical portion of fiberglass inner 
floor panel extension to gain access to door lock pil- 
lar. 

4. Drill through spot welds. 
© Drill 3/4-inch hole to gain access to inner floor 

panel support and rear side member spot weld. 

5. If necessary to gain access to upper spot welds 
attaching rear crossmember and gusset, make a 
cutout 3 inches from rear floor panel that is 14 
inches by 5 inches. 
© Ifnecessary, gusset can be removed after rear 

side member has been removed from vehicle. 

6. From side of vehicle, break loose welds attaching 
outer rear side member brace to rear member 
(wheelhouse area) 

7. Drill out outer door lock pillar panel spot welds in 
wheelhouse area. 

8. From underneath vehicle, drill out spot welds 
retaining lower pillar cap (four sides) and remove. 

9. Drill out remaining spot welds retaining rear side 
member to rear crossmember. 

10, Bolts retaining rear crossmember gusset to rear 
crossmember, making sure all welds are 
disengaged. 

11. Rear side member from vehicle. 

12. Rear side member cover from rear side member. 
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Clean 
Welds and grind off burrs. 


Ed Install or Connect 


Is 
2. 


3. 
4 
5. 
6. 
7. 
8. 
9. 


10. 


Rear side member cover to rear side member. 
Rear crossmember gusset and rear crossmember 
with bolts. 

Rear crossmember to rear side member. 

Lower pillar cap to rear side member. 

Lock pillar panel to rear side member (MIG weld). 
Outer rear side member brace to rear side member. 
Inner floor panel support to rear side member. 
New rivets to close out panel. 

Repair the 3/4-inch access hole, the cutout pieces at 
the inner floor panel extension and the back por- 
tion of the floor rear panel using structural repair 
procedures from SECTION 10-1. 

Mechanical parts, trim parts, floor carpeting and 
seat assembly. 


REAR FRAME EXTENSION/IMPACT BAR 


‘The rear frame extension (impact bar) is removed 


as an assembly with the fuel tank. Refer to “Fuel Tank 


Removal 


1” in SECTION 6C. 


UNDERBODY BRACES (CONVERTIBLE) 
Figure 7 


Important 


Note positioning of parking brake cable between 
brace and floor of left side of vehicle. 


cs Remove or Disconnect 


PARP Ee 


Front and rear mounting bolts 
Nuts from center plate. 

Suitably support underbody braces. 

Nuts from floor studs securing lower brace, 
Lower underbody brace. 

Nuts from floor studs securing upper brace. 
Upper underbody brace and center plate. 
Transfer parts as necessary. 


Pd Install or Connect 


3. 
4. 

5 
6. 


a 


Spaces and retainers to rear of upper and lower 

underbody braces. 

Position upper underbody brace and center plate to 

vehicle 

© Upper brace is mounted from left front to right 
rear. 

Loosely attach nuts to floor studs. 


. Position lower brace. 


Nuts to floor studs and center plate. 

Route parking brake cable between lower brace 
and left rear floor pan. 

Front and rear mounting bolts. 


By} Tighten 


© Nuts to 27 Nem (20 Ib. ft.). 
© Bolts to 62.5 Nem (46 Ib. ft.). 


ENGINE MOUNT BRACKET BRACE 
Figure & 


cz] Remove or Disconnect 


1. 


2. 
3. 


4, 


s 


‘Nut, engine mount lower. 

Bolts, brace-to-side member. 

Bolts, brace-to-drivetrain and front suspension 
frame. 

Brace, spacer (if applicable). 


Install or Connect 

Position brace. 

Bolts to side member. 

Bolts to drivetrain and front suspension frame. 


Al Tighten 
© Brace bolts to 55 Nem (41 Ib. ft.). 
Spacer, if necessary, between brace and bracket. 


Nut, engine mount lower. 


Al Tighten 


@ Nut to 54 Nem (40 Ib. ft.). 
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[VIEW Al 


FRONT LEFT 


(5) apace, unversooy - Lower 
[2] srace, unpeRsooy -urreR 
PLATE, REINFORCEMENT - CENTER 
BOLT, FRONT - 62.5 Nom (46 Ib. ft.) 
RETAINER 

SPACER 

BOLT, REAR - 62.5 Nim (46 Ib. ft.) 
CABLE, PARKING BRAKE 

STUD PLATE, FLOOR 

FLOOR 

NUT -27 Nm (20 Ib. ft.) 


‘MS 9812-103 


Figure 7 - Underbody Braces - Convertible 
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10-3-12 BODY DIMENSIONS AND UNDERBODY 


1 weowurs 
[Z sive memaer 

[enone mount 

4 | ORIVETRAIN AND SUSPENSION FRAME 
Ea) 

© 


ENGINE MOUNT BRACKET 
REINFORCEMENT 

BRACE - RH 

BOLT TO SUSPENSION FRAME - 55 Nom (41 Ib. ft.) 
BRACE-LH 

BOLT TO SIDE MEMBER -55 N-m (41 Ib. ft.) 
WASHER 


MS 13709 
Figure 8 ~ Engine Mount Bracket Brace 


SPECIFICATIONS 


FASTENER TIGHTENING 


Drivetrain and Front Suspension Frame-to-Front Side Member Nuts 
Engine Mount Brace Bolts . 
Engine Mount Lower Nut . 
Side Member Upper Brace 

Underbody Brace Bolts 
Underbody Brace Nuts 


1.. 27 Nem (20 Ib. ft.) 
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SPECIAL TOOLS 


————1 6 
es 4 18967 


BE es 


[fron wan currva r00t 
[z Jreptacemenr ‘BLADES FOR J 89433-01 (SET OF SIX) 


95 7198-10-3 
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BUMPERS 10-4-1 


SECTION 10-4 
BUMPERS 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to 
CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring 
Location view in Section 9J before performing service on or around SIR components or 
wiring. Failure to follow CAUTIONS could result in possible air bag deployment, personal 
injury, or otherwise unneeded SIR system repairs. 


CAUTION: Before removing or installing any electrical unit(s), disconnect the negative 
battery cable to help prevent personal injury and/or damage to the vehicle or its 
components. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 
parts or system damage could result. 


CONTENTS 


General Description . 10-4-1 Rear Bumper Fascia . « 10-4-5 


Bumper Systems 10-4-1 Energy Absorber . 10-4-9 
Diagnosis ...... 10-4-1 impact Bar ... 10-4-9 
Energy Absorber . 10-4-1 Fascia Moldings - “ZR-1” 10-4-9 
On-Vehicle Service 10-4-2 Fascia Rear Molding 10-4-9 
Front Bumper .. 10-4-2 Fascia Side Molding . + 10-4-10 
Front Bumper Fascia 10-4-2 Fascia Nameplates — “ZR- +» 10-4-10 
Energy Absorber . 10-4-2 “Corvette” Nameplate + 10-4-10 
Impact Bar Assembly 10-4-3 "ZR-1" Nameplate + 10-4-11 
Front Lamps . SECTION 8B Rear Lamps » SECTION 8B 
Skid Plate SECTION 10-5 — Specifications « 10-4-11 
Rear Bumper . 2. 10-4-5 Fastener Tightening 2 10-4-11 
Rear License 10-4-5 


GENERAL DESCRIPTION 


BUMPER SYSTEMS 


The front bumper is attached to the frame 
assembly front crossbar tie member. The rear bumper 
is attached to a bolted-on aluminum impact bar frame 
extension. 

The front bumper consists of a full width foam 
energy absorber, backed by an impact bar of continuous 
glass fiber plastic. The bar and absorber are covered by 
a bolted-on fascia with fender extensions. 

‘The rear bumper is of similar design backed by a 
foam energy absorber and covered with a bolted-on 
fascia. 

For fascia repair, refer to “Flexible Exterior Plastic 
Repair” in SECTION 10-1. 


DIAGNOSIS 


ENERGY ABSORBER 


The impact absorbing capability for both front and 
rear bumper systems is achieved through the foam 
energy absorbers. 


© Damage. If there is obvious damage to the unit, it 
should be replaced. 


© After collision. If the collision was so severe that 
the bumper did not return to its original position, 
replace the energy absorber. 
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ON-VEHICLE SERVICE 


CAUTION: Foglamps contain halogen 

bulbs. Halogen bulbs contain a gas under 

pressure. Handling a bulb improperly 

could cause it to shatter into flying glass 

fragments. To help avoid personal injury: 

@ Turn the light switch “OFF” and allow 
the bulb to cool before changin 
bulbs. Leave the switch “OFF” unti 
bulb change is complete. 

e@ Always wear eye protection when 
changing a halogen bulb. 

e@ Handle the bulb only by its base. 
Avoid touching the glass. 

© Do not drop or scratch the bulb. 

Keep moisture away. 

© Place the used bulb in the new bulb’s 
carton and dispose of it properly. Keep 
halogen bulbs out of the reach of 
children. 


FRONT BUMPER 
Front Bumper Fascia 
Figures 1 through 5 


ca] Remove or Disconnect 

I. Raise hood. 

2. Sidemarker/cornering lamps. Reposition lamps 
with wiring attached away from fascia. 

8. Bolt/screws top of fascia to impact bar 
reinforcement. 

4, Screws vertical edge of front wheelhouse panel to 
fascia. 

5. Screws front wheelhouse panel to fascia outer 
reinforcement. 

6. Raise vehicle and suitably support. Refer to 
SECTION 0A. 

7. Screws securing left and right air deflectors and 
retainers to fascia. 

8. Bolt/screws bottom edge of fascia to front 
wheelhouse panel. 

9. Bolt/screws center of fascia to lower edge of impact 
bar. 

10. Lower vehicle. 

11. Fascia from vehicle by lifting upper edge of fascia 
away from center reinforcement while rotating 
fascia downward. 


NOTICE: 


section. 


Refer to “Notice” on Page 10-4-1 of this 


12. Transfer parts as necessary. 


bd Install or Connect 


I. Stiffeners to underside of fascia either side of 

centerline with duct tape. 

© Stiffeners are held in place by the energy 
absorber when assembled. 

Fascia onto vehicle and align. 

Bolt/screws top of fascia to 

reinforcement. 


‘ighten 
‘ascia to impact bar reinforcement bolt/screws 
to 1.5 Nem (13 Ib. in.). 
4, Screws vertical edge of front wheelhouse panel to 
fascia and screws wheelhouse panel to fascia outer 
reinforcement. 


ighten 

© Wheelhouse to fascia and outer reinforcement 
serews to 1.5 Nem (13 Ib. in.). 

Sidemarker/cornering lamps. 

Raise vehicle and suitably support. Refer to 

SECTION 0A. 

7. Bolt/screws center of fascia to lower edge of impact 
bar. 


al Tighten 


© Fascia to lower edge of impact bar bolt/screws 
to 4.5 Nem (40 Ib. in.). 
8. Bolt/screws front wheelhouse panel to bottom edge 
of fascia. 


a Tighten 


 Wheelhouse panel to bottom 
bolt/serews to 2 Nem (18 Ib. in.). 
9, Screws side fascia retainer and air deflector to 
front wheelhouse panel. 


Tighten 
© Retainer and air deflector serews to 1.5 Nem 
(23 Ib. in.). 
10. Lower vehicle. 
11. Close hood. 


ep 


impact bar 


oe 


of fascia 


Energy Absorber 


Figures 2 and 5 


Remove or Disconnect 

1. Front bumper fascia as described in this section. 
2. Bolts and spacers mounting absorber to impact bar. 
3. Energy absorber from impact bar. 
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FRONT 
‘CROSSMEMBER: 


FRONT BUMPER’ 
FASCIA 


FRONT BUMPER FASCIA RETAINER - LOWER 
SCREW 


RADIATOR LOWER AIR BAFFLE 
AIR DEFLECTOR - OUTER 
DEFLECTOR OUTER RETAINER 


SCREW 

‘AIR DEFLECTOR - CENTER 
LICENSE PLATE 

FILLER 

CENTER AIR DEFLECTOR BRACE 
NUT 


‘MS 9352-106 


Figure 1 - Front Air Deflector 


EY Install or Connect 


Energy absorber to impact bar. 
z Bolts and spacers mounting absorber to impact bar. 


al Tighten 


Energy absorber to impact bar bolts to 5.0 Nem 
(44 1b. in). 
3. Front bumper fascia as described in this section. 


Impact Bar Assembly 
Figures 1 through 5 


CAUTION: Refer to HALOGEN BULB 
CAUTION on Page 10-4-2 of this section. 


cz] Remove or Disconnect 

I, Front bumper fascia as described in this section. 

2. Screws securing left and right skid plates to impact 
bar. 

8. Left and right fog lamp wire connectors. 

4, Left and right parking/turn signal lamp bulb and 
socket assemblies. 

5. Wiring harness and retainer from right side of 
impact bar. 


6. Four nuts (two each side) securing impact bar 
assembly to front cross sill. 

7. Impact bar and energy absorber assembly from 
vehicle. 
Note the number and location of shim packs 

removed from impact bar (Figure 2). 

8. Transfer parts as necessary. Refer to SECTION 8B 

for lamp removal. 


b4 Install or Connect 
Energy absorber to the impact bar. 


al Tighten 


© Energy absorber to impact bar bolts to 5 Nem 
(44 Ib. in). 

Position impact bar assembly to front cross sill. 

Four nuts (two each side) securing impact bar 

assembly to front cross sill. 


Pax) 


Tighten 
© Cross sill nuts to 27 Nem (20 Ib. ft.). 

4, Wiring harness and retainer to right side of impact 
bar. 


5. Left and right parking/turn signal lamp bulb and 
socket assemblies. 
6. Left and right fog lamp wire connectors. 
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RETAINER, FRONT BUMPER FASCIA REINFORCEMENT, FRONT BUMPER FASCIA OUTER 
SHIM RETAINER, FRONT BUMPER FASCIA 

SHIM PACK LAMP, FRONT SIDE MARKER AND CORNERING 
NUT, 27 Nem (20 LB. FT.) FASCIA, FRONT BUMPER 

REINFORCEMENT, FRONT BUMPER FASCIA CENTER 
ABSORBER, FRONT BUMPER FASCIA ENERGY 
PLATE, FRONT BUMPER IMPACT BAR STUD 

NUT, PUSH-ON 


SILL, UNDERBODY FRONT CROSS. 
PANEL, FRONT WHEELHOUSE LOWER FRONT 


BAR, FRONT BUMPER IMPACT 
LAMP, FRONT PARKING, TURN SIGNAL AND FOG 


7EEEEE6RR 


PLATE, FRONT BUMPER IMPACT BAR SKID 


C1007-108.8 


Figure 2 - Front Bumper 
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LH SHOWN 
RH OPPOSITE 


ica) 
iE) 


FASCIA OUTER REINFORCEMENT - LH 


NYLON ANCHOR NUT u-nuT 


BOLT. 1.5 Nm (13 Ib. in.) 


FRONT BUMPER FASCIA 


[Ee] retainer-PusH-on 


BUMPERS 10-4-5 


[2] Fascia CENTER REINFORCEMENT 


[E] Fascia ouren RETAINER -LH 


& aner 


MS 9353-104 


Figure 3 — Front Fascia Reinforcements/Retainers 


7. Screws securing left and right skid plates to impact 
bar. 


Tighten 


@ Impact bar to skid plate screws to 5 Nem 
(44 Ib. in.). 
8. Front bumper fascia as described in this section. 


REAR BUMPER 


Rear License Plate Bracket 
Figure 6 


Remove or Disconnect 


1. Four mounting screws. 
2. Bracket and license plate from vehicle 
3, License plate from bracket. 


PA Install or Connect 


1. License plate into bracket. 
2, Bracket and plate to vehicle with four screws. 


Bl Tighten 


@ Screws to 0.7 Nem (6 Ib. in.). 


Rear Bumper Fascia 
Figures 6 through 10 


ca Remove or Disconnect 

License plate and bracket. 

Backup lamp assemblies. 

License plate lamp socket(s). 

Taillamp assemblies. Refer to SECTION 8B. 

Center high mounted stop lamp socket (except 

2R-1). 

6. Nuts and bolts securing fascia license plate 

opening to impact bar. 

7. Body to fascia upper bolt/screws. 

8, Nuts from outer fascia retainer. 

9. Sockets from sidemarker and backup lamp 
assemblies. 

. Raise vehicle and suitably support. Refer to 
SECTION 0A. 

. Bolt/screws securing rear wheelhouse panel to 
fascia lower side. 
Nuts from side of upper rear body panel to fascia 
retainer and support(s). 
Bolt/screws securing fascia bottom edge to energy 
absorber. 
Lower vehicle. 
Fascia from vehicle. 


gone 


15. 
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10-4- 


BUMPERS 


we 
[1 sour. 4.5 wm (401. in) pile 


FOG LAMP ASSEMBLY 


[2] pact BAR ASSEMBLY 


ENERGY ABSORBER - FOAM 


[21 fascia center neinroncement 
SPACER 


[|] Front sumper Fascia 


BOLT 5 N-m (44 Ib. in.) 


Figure 4~ Front Fascia Upper Figure 5 — Front Energy Absorber 


16. Transfer parts as necessary. 


B4 Install or Connect 
I. Position fascia onto vehicle, and align. 
2. Body to fascia upper bolt/screws. 


Dy} Tighten 


@ Body to fascia bolt/screws to 1.5 Nem 
(13 Ib. in.). 
3. Nuts to upper outer fascia retainer. 


Tighten 
© Body to rear fascia nuts to 2.8 Nem (26 Ib. in.). [7] rear sumer Fascia 
4, Sidemarker and backup lamp sockets. [1] rear ucense aracker 
5. Raise vehicle. [Ey tour -.7 nm 6ib.ind 
6 Nuts to lower body side fascia retainer and Ms. 
support(s). Figure 6 ~ Rear License Plate Bracket 
Bl Tighten 
© Retainer nuts to 6 Nem (53 Ib. in.). 8. Bolt/serew attaching fascia bottom edge to center 
7. Bolt/screws attaching rear wheelhouse panel to bracket. 
fascia lower side. ‘ 
al Tighten 
By Tighten © Rear fascia to center bracket bolt/screw to 
© Lower rear wheelhouse to fascia bolt/screws to 1,9 Nem (17 Ib. in.) 
2.Nem (18 Ib. in.) 9. Lower vehicle. 
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REINFORCEMENT, FASCIA SIDE 
NUT, 2.8 Nem (25 LB. IN.) 

RETAINER, FASCIA UPPER OUTER 

FASCIA, REAR 

NUT, 2.8 Nem (25 LB. IN.) 
REINFORCEMENT, FASCIA LOWER CENTER 
NUT, J 


BOLT - 1.4.N-m (13 Ib. in.) 
UPPER REAR BODY PANEL 
FASCIA UPPER CENTER RETAINER 
FASCIA OUTER RETAINER Ri 
REAR BUMPER FASCIA 

LE] Fascia OUTER RETAINER -Lx 


SECTION B-B 


NUT, 6 Nem (53 LB. IN.) 
‘SUPPORT, FASCIA SIDE 

BRACE, WHEELHOUSE 

PANEL, BODY UPPER REAR 

BOLT, 1.9 Nem (17 LB. IN.) 
BRACKET, ABSORBER CENTER 
ABSORBER, REAR FASCIA ENERGY 


Figure @ - Rear Fascia to Lower Body Mountings 


RC 1002-104-¥-RP 
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10-4-8 BUMPERS 


(2) Fascia outer RETAINER -LH CG uwur 

(2) FASCIA CENTER UPPER RETAINER (0) Fascia LOWER REINFORCEMENT 
[near sumer Fascia CD nner 

(G2) Fascia CENTER LOWER REINFORCEMENT 


Figure 9 - Rear Fascia Upper Reinforcement 


(1) FASCIA UPPER RETAINER - LH 
(Z) Fasaa spacer 
(CE ream sumer rasa 


RIVET 
[Ey Fasc tower ourer 
RETAINER - LH 


MS 9469-104 


Figure 10 - Rear Fascia Lower Reinforcement 


10. Nuts and bolts securing fascia license plate 12. Center high mount stop lamp socket (except ZR-1). 


opening to frame extension. 13. License lamp socket(s). 
14, Backup lamp assemblies. 
a Tighten 15. License plate and bracket. 


@ License plate opening to frame extension bolts 
to 2.8 Nem (25 Ib. in.). 
. Taillamp assemblies. 


Tighten 


L Bracket bolts to 0.7 Nem (6 Ib. in.). 
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MEMBER, REAR SIDE OUTER 
‘SUPPORT, IMPACT BAR 
WASHER 

BOLT, 50 Nem (37 LB. FT.) 
BAR, REAR BUMPER IMPACT 


BUMPERS 10-4-9 


ABSORBER, REAR END FASCIA ENERGY 
SPACER 

BOLT, 6 Nem (53 LB. IN.) 

BRACKET, ABSORBER MOUNTING 
TANK FUEL, 


Figure 11 - Rear Energy Absorber and Impact Bar 


Energy Absorber 


Figure 11 


Remove or Disconnect 

1. Rear fascia. Refer to procedure in this section. 

2. Energy absorber bolts, spacers, center brackets, 
and absorber. 


b4 Install or Connect 
I. Energy absorber and brackets with spacers and 
bolts. 


Al Tighten 
Absorber mounting bolt/screws to 6Nem 
(53 Ib. in.). 
2. Rear fascia. 


Impact Bar 
Figure 11 
The rear impact bar is removed as an assembly 


with the fuel tank. Refer to “Fuel Tank Removal” in 
SECTION 6C. 


FASCIA MOLDINGS - “ZR-1” 


Fascia Rear Molding 
Figure 12 


Remove or Disconnect 


1. License plate and bracket. 

2, Backup and taillamps. Refer to SECTION 8B. 

3. Nuts securing molding to rear fascia. Access 
through lamp openings. 

4, Molding from rear fascia. 
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10-4-10_ BUMPERS 


(1 Fascia sive MovoinG - LH 


2) aut-1.4.6-m (13 bin) 
[Ey FASCA UPPER RETAINER -LH 
[EZ] Rear eumece Fascia 

(1 Fascia REAR MOLDING - RH 


Figure 12 - Rear Fascia Moldings “ZR-1" 


Ed Install or Connect 


‘Molding to rear fascia by inserting studs into holes 


in rear fascia. 
2. Nuts securing molding to rear fascia. 


Al Tighten 


© Molding nuts to 1.5 Nem (13 Ib. in.). 
Lamps to rear fascia. Refer to SECTION 8B. 
License plate and bracket. 


ae 


Fascia Side Molding 
Figure 12 


i} Remove or Disconnect 


1. Raise vehicle and suitably support. Refer to 


SECTION 0A. 
2. Splash shield (right side only). 
3. Nuts securing molding to fascia. 
4, Molding. 


T. Position molding to fascia. 
2. Nuts. 


Bl Tighten 


© Molding to fascia nuts to 1.5 Nem (13 jb. in.). 


3. Splash shield. 
4. Lower vehicle. 


FASCIA NAMEPLATES - “ZR-1” 
Figure 13 


The rear fascia nameplates are attached with 

pushnuts and adhesive. Before installing 

© Insure fascia is clean and free of wax or oily film. 

© The fascia surface should be warm 21° to 32°C (70° 
to 90°F). 

© Apply loctite 414 adhesive GM P/N 1052283 or 
equivalent to reused nameplate. 

¢ Remove protector from adhesive on new 
nameplate. 


“Corvette” Nameplate 


fl Remove or Disconnect 

1. License plate bracket as described earlier in this 
section. 

2. Backup lamp. Refer to SECTION 8B. 

3. Pushnuts from nameplate. 

4. Nameplate using heat gun to soften adhesive. 


Install or Connect 

Position nameplate in holes in fascia and press 
firmly in place. 

2. Pushnuts. 

3. Backup lamp. 

4, License plate and bracket. 


Tighten 


© Bracket screws to 0.7 Nem (6 Ib. in.). 
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(1) pusunut 
[2] nearrasca 


GB) pusunur 


[2] name tate 


(MS 10677 
Figure 13 - Rear Nameplates ~ “ZR-1” 


“ZR-1” Nameplate 


fe Remove or Disconnect 


1 
2. 
3. Right rear inner taillamp assembly. Refer to 


4. 
5. Nameplate using heat gun to soften adhesive. 


License plate bracket as described in this section. 
Right backup lamp. Refer to SECTION 8B. 


SECTION 8B. 
Pushnuts from nameplate. 


fA Install or Connect 


1 
2. 
3. 
4. 
5. 


. Nameplate to fascia. 
. Pushnuts from nameplate. 


Taillamp assembly. Refer to SECTION 8B. 
Backup lamp. 
License plate and bracket. 


By Tighten 


@ License plate bracket screws to 0.7Nem 
(6 Ib. in.). 
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SPECIFICATIONS 
FASTENER TIGHTENING 
Air Deflector to 


Fascia Screw..........0005 
Front Fascia to Impact Bar Upper 


Bolt/Screws ........0ee0ee 1.5 Nem (13 Ib. 
Front Fascia to Impact Bar Lower 

Bolt/Screws . 4.5 Nem (40 Ib. 
Front Fascia to 

Bolt/Screws 1.5 Nem (13 Ib. 
Front Fascia to Reinforcement 


Bolt/Screws . 
Front Fascia Retainer to Impact Bar 


Bolt/Screws .. 5 Nem (44 Ib. 
Front Fascia to Wheelhouse 
Bolt/Screws 2 Nem (18 Ib. 


Front Fascia Reinforcement to Wheelhouse 
Bolt/Screws 
Front Impact Bar to Underbody Front 
Cross Sill 
Front Energy Absorber to Impact Bar 


Screws 5 Nem (44 Ib. 
Skid Plate pi ws 5 Nem (44 Ib. 
Rear Fascia to Upper Body 

Bolt/Screws ....seseeeeeee 1.5 Nem (13 Ib. 


License Plate Opening to Frame 


Extension Nuts ..........+ 2.8 Nem (25 Ib. 
Rear Fascia to Outer 
Retainer Nuts .... «+ 2,8 Nem (25 Ib, 


Rear Fascia to Side 


Retainer Nuts .. 6 Nem (53 Ib. 
Rear Absorber Mountin: 

BolWScrews .......0seeeeee 6 Nem (53 Ib. 
Rear Fascia to Center 

Bracket Screws .. ++ 1.9 Nem (17 Ib. 
Rear Fascia to Whee! Lowel 


Rear Panel Screws 
Side and Rear Bumper Fascia 


Molding Nuts ............ 1.5 Nem (13 Ib. 
Rear License Plate Bracket 
SCIEWS oo ec ece cease ess eees 0.7 Nem (6 Ib. 
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1.5 Nem (13 Ib. 


1.5 Nem (13 Ib. 


1.5 Nem (13 Ib. 
27 Nem (20 Ib. 


r 
Seeds hen 2.Nem (18 Ib. 


in.) 
in.) 
in) 
in.) 
in) 
in) 
in) 
in) 
ft) 


in.) 
in.) 


in.) 
in.) 
in.) 
in) 
in.) 
in.) 
in.) 


in.) 


in.) 


BODY FRONT END 10-5-1 


SECTION 10-5 
BODY FRONT END 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to 
CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring 
Location view in Section 9J before performing service on or around SIR components or 
wiring. Failure to follow CAUTIONS could result in possible air bag deployment, personal 
injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed: Ifa fastener needs to be replaced, use the correct part number fastener for that application, If the 
correct part number is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct, 
torque value must be used when installing fasteners that require it, If the above conditions are not followed, 
parts or system damage could result. 


CONTENTS 
General Description . 10-5-1 Hood Latch Bolt 10-5-8 
Front End Sealing . 10-5-1 Hood Latch Bolt Bracket 10-5-8 
Lubrication .. 10-5-1 Hood Latch Release Cable . 10-5-9 
On-Vehicle Service 105-1 Hood Emblems 10-5-9 
Battery Tray . 10-5-1 Hood Strut .. + 10-5-9 
Forward Discriminating Plenum Panel Seal . + 10-5-9 
Sensor . SECTION 9JB Plenum Panel Screens . 10-5-11 
Front Fender 5-2 Front Bumper Skid Plate 
Wheelhouse Panels - LH 10-5-4 Assembly . 
Wheelhouse Panels - RH 10-5-5 Skid Plate 
Hood vvveeeeeee 105-6 Skid Bar . 
Hood Adjustment + 105-6 Front Lamps. » SECTION 8B 
Hood Hinge .... 10-5-7 Specifications . 10-5-14 
Hood Primary Latch . 10-5-7 Fastener Tightening . 10-5-14 


GENERAL DESCRIPTION 

‘The Corvette body consists of an integral uniframe 
of galvanized steel that forms a structure which is 
light, stiff in beaming and has torsional rigidity. Plastic 
dash, plenum, front and rear underbody panels, roof 
and quarter panel are adhesively bonded to the 
uniframe. Plastic front end panels, wheelhouses, and 
front and rear bumper fascias are bolted on for 
improved panel fit and repairability. 


FRONT END SEALING 

‘All potential waterleak locations are sealed during 
production with high-quality durable sealers. Should it 
be necessary to reseal specific areas, a high-quality 
medium-bodied sealer, which will remain flexible after 
curing and can be painted, should be used. 


LUBRICATION 

The hood and door hinges, headlamp door assembly 
pivots, hood latch, and latch bolt and spring should be 
lubricated with engine oil and white lithium grease. 


ON-VEHICLE SERVICE 


BATTERY TRAY 
Figure 1 


& Remove or Disconnect 


T._ Left front fender as described in this section. 

2. Battery. 

3. Bolt/screws, wheelhouse to rocker panel. 

e Reposition rocker panel for better access to 
lower tray mounting bolt/screws. 

Bolt/screws from tray. 

Tray from vehicle. 


ae 


install or Connect 
1. Battery tray and bolt/screws. 


Tighten 
© Bolt/screws to 9.5 Nem (84 Ib. in.). 
2. Wheelhouse to rocker panel bolt/screws. 
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By Tighten 


Bolt/screws to 1.6 Nem (14 lb. in.). 
3. Battery. 
4. Fender. 


FRONT FENDER 
Figures 2 and 3 


J Remove or Disconnect 

1. Raise hood 

2. Bolt/screws attaching front fender to lower rear 
wheelhouse. 


Important 


‘Turning the front wheel inboard will allow 

access to screws in lower rear wheelhouse. 

Bolt/screws wheelhouse to rocker panel. 

Upper fender bolt and shim. 

[ sarteny tray 5. Tower front boliserew, rocker panel to frame side 
rail. 

6. Reposition rocker panel to access lower fender 


LZ) 8007 -9.5 nm (84 Ib. in.) 
3] FRONT SIDEMEMBER bolt/screw. 


7. Loosen lower fender bolt. 
8. Front fender and lower shim from vehicle. 


= eT 
(a) mace saitt-105 


Figure 1 - Battery Tray 


[1] Front Fener-# FENDER REINFORCEMENT SHIM © [9] HOOD GUIDE PIN BRACKET-LH 
[2] s0tT-20n-m (15 Ib. fe) 6] HINGE PILLAR [0] Hoo cuine PIN BUSHING 
[2] renoer sium TH usr [Ey sour. 9.5m (e4tb. in) 
[1] FenperReinrorcemeNT-tH [8] FENDER REINFORCEMENT - RH 


MS 9344-105 


Figure 2 - Front Fender 
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RH SIMILAR 
RH SIMILAR 


(0) wuetinouse Front support FASCIA LOWER RETAINER -RH [11] WHEELHOUSE LOWER FRONT PANEL -LH 
[2] 2017-9.5.N-m (84 tb. in) FRONT BUMPER FASCIA G2] Fascia Lower RETAINER - LH 

[BZ support racket BOLT- 1.9 N-m (17 Ib. in.) (G3) woeerouse LOWER REAR PANEL -LH 
) wasuer (Z) u-share wut [4] wueevhouse Lower CENTER PANEL -LH 


[1 WRESLHOUSE LOWER FRONT =— [79] BOLT-5.75 N-m (51 Ib. in.) [55] sur. 1.6m (14. in.) 
‘MS 8209-105 
Figure 3 - Lower Wheelhouse Panels 
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Es] Install or Connect al Tighten 
Position fender to vehicle on loosely installed lower © Bolt/screws to rocker panel to 1.6 Nem 
mounting bolt/screw. (14 Ib, in). 

2. Upper fender mounting bolt/screw loosely to 
bracket. ‘WHEELHOUSE PANELS - LH 


3. Wheelhouse bolt/screws loosely to fender. 


[A] adjust 


Fender to door opening. 
@ Fender to hood opening with shims as required. 


Al Tighten 


Upper and lower fender mounting bolt/screw to equipped. 


Figures 3 through 6 


Remove or Disconnect 

Wheelhouse panel seal. 

Electrical harness from center wheelhouse panel. 
Center wheelhouse panel. 

Headlamp actuator relay bolt/screws. 

HVAC vacuum tank bolt/screws 

Front wheelhouse panel bolt/screws and panel. 
Rear wheelhouse panel relay and fuse holder if 


1 
2. 
3. 
4. 
5. 
6. 
7. 


20 Nem (15 Ib. ft.). 8. Rear panel bolt/screws and panel 
¢ Wheelhouse to fender bolt/screws to §.75 Nem 9. Hood wheelhouse panel. 
(51 Ib. in) 10. Wheelhouse panel front support, if necessary. 
4, Reposition rocker panel and install bolt/screw to 
side rail. Install or Connect 


Wheelhouse support, if removed. 


Al Tighten al Tighten 


© Bolt/screw to side rail to 9.5 Nem (84 Ib. in.). © Support bolt/screws to 9.5 Nem (84 Ib. in.). 
Wheelhouse to rocker panel bolt/screws. 2. Hood wheelhouse panel. 


2 


“ [0] Hoon strut arackeT (2) wasner 
(2) nut -5.75 om (51 Ib. in) ‘S| WHEELHOUSE SUPPORT -RH 
(@) waeetnouse support. (2) wuettHouse support BRACKET - RH 
2] WHEELHOUSE LOWER FRONT PANEL -LH 10] FRONT SIDEMEMBER -RH 
(E) Front sumer Fascia (Hi) wueetnouse Lower FRONT PANEL-RH 
(2) B0tt-9.5 wm (84 tb. in.) MS 9345-105 
Figure 4 - Lower Front Wheelhouse Panel Supports 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


(0) wueetnouse pane seat 

[2] Front renver-1H 

[3] wretttouse Lower REAR PANEL-LH 
([E) wnertHouse Lower CENTER PANEL-LH 


() wntectiouse Lower FRONT PANEL-LH 
MS 9346-105 
Figure 5 — Wheelhouse Panel Seal 


By Tighten 
@ Bolt/screws to 5.75 Nem (51 Ib. in.). 
3. Wheelhouse rear lower panel. 


al Tighten 


© Bolt/screws to fender 5.75 Nem (51 Ib. in.). 
© Bolt/screws to rocker panel 1.6 Nem (14 Ib. in.). 
© Bolt/screws to side rail 9.5 Nem (84 Ib. in.). 

4, Relay and fuse holder to rear wheelhouse panel if 
equipped. 

5. Front wheelhouse panel. 


Tighten 

‘© Bolt/screws to fascia 1.9 Nem (17 lb. in.). 
© Bolt/screws to support 5.75 Nem (51 Ib. in.). 
© Bolt/screws to side rail 9.5 Nem (84 Ib. in.). 
Headlamp actuator relay. 

HVAC vacuum tank. 

Center wheelhouse panel. 

Wire harness to center panel. 

(0. Bolt/screws to center panel. 


BH EOrIT 


Tighten 


Bolt/screws to 9.5 Nem (84 Ib. in.) 
11. Wheelhouse panel seal. 
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HOOD INNER PANEL 
FRONT WHEELHOUSE UPPER PANEL 
RIVET 


Figure 6 - Front Wheelhouse Upper Panel 


WHEELHOUSE PANELS - RH 
Figures 3 through 6 


fl Remove or Disconnect 

1. Wheelhouse panel seal. 

2. Coolant hoses and shock harness (if applicable) 
from center wheelhouse panel. 

3. Center wheelhouse bolt/screws and panel. 

4, Bolt/screw from coolant recovery tank. 

5. Front wheelhouse panel bolt/screws and panel. 

6. Rear wheelhouse bolt/screws and panel. 

7. Hood wheelhouse panel bolt/screws and panel. 

8. Front wheelhouse support, if necessary. 


Install or Connect 
I, Wheelhouse support, if removed. 


[QJ Tighten 


© Support bolt/screws to 9.5 Nem (84 Ib. in.) 
2. Rear wheelhouse panel. 


Tighten 


 Bolt/screws to fender 5.75 Nem (51 Ib. in.). 
© Bolt/screws to rocker panel 1.6 Nem (14 Ib. in.). 
© Bolt/screws to side rail 9.5 Nem (84 Ib. in.). 
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3. Front wheelhouse panel. 


al Tighten 
Bolt/screws to fascia 1.9 Nem (17 Ib. in.). 
© Bolt/screws to support 5.75 Nem (51 Ib. in.). 
© Bolt/screws to side rail 9.5 Nem (84 Ib. in.). 
4, Coolant tank mounting bolt/screw. 


al Tighten 
© Bolt/screw to 9.5 Nem (84 Ib. in.) 
Center wheelhouse panel and bolt/screws. 


o 


Tighten 

© Bolt/screws to 9.5 Nem (84 Ib. in.). 
Coolant hoses and shock harness (if equipped). 
Wheelhouse panel seal. 

Hood wheelhouse panel. 


Se 


HOOD 


Figures 7 through 10 


Important 


@ = The aid of an assistant will be required to remove 
hood. 


} Remove or Disconnect 


1, Raise hood. 
2. Electrical connectors for headlamps and underhood 
lamps. 


3. Strut. 
4, Mark location of hinges to hood. 
5. Nuts securing hinges to studs in hood. 


NOTICE: Hood should be removed from hinges 
while in the lowered position. Damage to front 
bumper fascia or hood edges will occur with hood in 
raised position. 


6. Lower hood and lift straight up. 


Important 


© If hinges are removed from front side member, 
note position of hinge and number of shims 
used at each hinge. 
7. Transfer parts as necessary. 


Install or Connect 
~ With aid of an assistant, position hood studs to 


hinge and align marks. 
2. Nuts to secure hinges to hood. 


[7] Koon assemery 
[2] NUT WiTH WASHER -27 Nem (20.L8. FT) 
[3] sims 
[4] sive MemBeR, FRONT 
[5] B0Lr, 27 Nem (2018. FT.) 

@ | HINGE, HOOD 


Figure 7 - Hood Hinge Assembly 


al Tighten 


© Hood to hinge nuts to 27 Nem (20 Ib. ft.). 
3, Hood strut. 
4, Electrical connectors to headlamps and underhood 
lamps. 
5. Lower hood. 


A Adjust 


Hood front edge to front fascia height adjustment is 

by shims under the hood hinge. 

© Hood front edge to front fascia gap adjustment is 
set by loosening the nuts securing the hood to the 
hood hinge and setting the gap to the front fascia so 
that it is even across the entire length at the gap. 

¢ The hood adjustment rear bumper should be set to 
a length of 26.0 mm from tip to hood mounting. 
Refer to Figure 10. 

© After all adjustments are made the front hood 

panel adjusting bumpers should be set to a touch 

condition to 1.0 mm interface to hood rivet. Refer to 

Figure 8. 


HOOD ADJUSTMENT 


Hood should latch when dropped from an open 
position of 18 inches. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


BODY FRONT END 10-5-7 


See adjustment procedures under “Hood,” “Hood 
Latch Bolt,” and “Hood Latch Bolt Bracket” in this 
section. 

HOOD HINGE 
Figure 7 


When replacing both hinges it is advisable to 
remove hood from vehicle. 


ca Remove or Disconnect 


Raise hood and suitably support. 

2. Hood strat fom hood. 

3. Mark locations of hinge onto hood, underbody front 
cross sill, and front side member. Note number of, 
shims used at each hinge. 


NOTICE: Support and protect front of hood from 
damage from hood shifting and contacting fascia 


HOOD ASSEMBLY 
: when hinge is removed. 


HOOD INNER PANEL 
HOOD PANEL ADJUSTING BUMPER 
HEX NUT WITH CONICAL WASHER 
FRONT BUMPER FACIA 


(6) awer MS 9351-105. 


Figure 8 - Hood Front Bumper 


Bolts securing hinge to front cross sill. 
Bolts securing hood hinge to front side member. 
Nuts securing hood to hinge. 

Hinge from vehicle. 


BA Install or Connect 

1, Align hood hinge with front side member. 

2. Hood hinge to front side member bolts. 

3. Correct number of shims as noted during the 
removal and position hinge on hood studs. Align 
with marks. 

Hood hinge nuts. 


A] Tighten 


© Hood to hinge nuts to 27 Nem (20 Ib. ft.). 
. Align hood to front cross sill. 
Hinge to front cross sill bracket bolts. 


NO oT 


rs 


aon 


ighten 
© Hood hinge to front side member bolts to 
27 Nem (20 lb. ft.). 
© Hood hinge to front cross sill bolts to 27 Nem 
(20 Ib. ft.). 
7. Hood strut. 
8. Remove support and lower hood. 
9. Align hood as necessary. 


HOOD PRIMARY LATCH 
Figure 9 


(2) wate assemery 
(3) s01t-9.5.N-m (84 Ib. in.) 
[2] Hunce paar 


Remove or Disconnect 


” Raise hood. 
Hood release cable. 

. Mark hood latch location. 
Bolts securing latch. 


Ms 9349-105 


1 
2. 
8. 
4. 


Figure 9 - Hood Primary Latch 
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( wooo 

(2) sracket 
(2) wasner 
(2) sumer 


[B) sowtiscrew- 27 .N-m (20 1b. ft.) 
[2] cue Pin -9.5 om (84 Ib. in.) 
LATCH BOLT ASSEMBLY 


(2) tock sur 


Ms 13401-105 


Figure 10 - Latch Bracket and Latch Bolts 


5. Latch from vehicle. 


| Install or Connect 
1. Align latch with marks and secure with bolts. 


Tighten 
© Primary hood latch bolts to 10 Nem (89 Ib. in.). 
2. Release cable. 
3. Lower hood. 
HOOD LATCH BOLT 
Figure 10 


Recommended tools: 
© 11/2 inch, deep well socket and breaker bar. 
© Large thin flat bladed screwdriver. 


=} Remove or Disconnect 


T. Loosen jam nut. 
2. Unscrew latch bolt. 


Install or Connect 
1. Latch bolt assembly to bracket. 


A Adjust 


© Latch bolt with spring to approximately 49 mm 
(2 in.) from bracket to underside of bolt tip. 


2. Check centering of latch bolt to latch plate. Align 
by repositioning bracket. 


iy} Tighten 


© Bracket screws to 27 Nem (20 Ib. ft.). 
3. Check hood alignment. 


A Adjust 


© Loosen jam nut and by using screwdriver in 
slot in end of atch bolt, adjust vertical height of 
hood for proper seating and alignment to door 
edges. 


Tighten 


e Latch bolt jam nut to 125 Nem (92 Ib. ft.). 


Adjust 
© Bumper so hood fits snugly without flutter. 


HOOD LATCH BOLT BRACKET 
Figure 10 


Remove or Disconnect 
‘Mark bracket location on hood. 
Bolt/screws to hood, 

Bumper. 

Bracket with latch bolt. 
‘Transfer parts as necessary. 


1. 
2. 
3. 

4, 
5. 


Install or Connect 
I. Latch bolt assembly to bracket. 


A Adjust 
© Latch bolt with spring to approximately 49 mm 
(2 in.) from bracket to underside of bolt tip. 
2. Position bracket assembly to mark scribed on hood 
and install bumper to length of approximately 
26 mm (1 in.), 


Adjust 
Center latch bolt in latch plate by repositioning 
bracket and latch bolt assembly. Pay particular 
attention to cross vehicle alignment. 


al Tighten 
© Bolt/screws to 27 Nem (20 Ib. ft.) 
8. Check hood alignment. 


A Adjust 

© Loosen latch bolt jam nut. Use screwdriver in 
slot in end of latch bolt to adjust vertical height 
of hood for proper seating and alignment to 
door edges. 
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Tighten 
© Latch bolt jam nut to 125 Nem (92 Ib. ft.). 


Adjust 
¢ Bumper so hood fits snugly without flutter. 


HOOD LATCH RELEASE CABLE 
Figures 11 and 12 


ic} Remove or Disconnect 
1. Latch release cable from latch retainer by 
spreading retainer open and sliding cable out. 
2. Hood primary latch release cable mounting clips 
from bulkhead. 
¢ ECM must be moved away from bulkhead to 
access mounting clip on driver's side of 
bulkhead. 
3. Lower trim panel - LH to access hood latch release 
cable handle, 
4, Latch release cable handle from bracket by 
removing screw. 
5. Latch release cable from latch release cable handle. 


NOTICE: Clear hood latch release cable from 
obstructions in engine compartment before cable 
removal to avoid damaging components in engine 
comparment. 


6. Slide latch release cable grommet retainer back 
and pull-latch release cable through opening in 
bulkhead. 


Eq Install or Connect 


Hood primary latch release cable into vehicle by 

feeding cable through opening in bulkhead from 

the interior. 

2. Latch release cable to latch release cable handle. 

3. Latch release cable handle to bracket. 

4, Route latch release cable and attach to bulkhead 
with retaining clips. 

5. Latch release cable to hood latch supports. 

6. Latch release cable into latch retainer (left and 
right-hand). 

7. Lower trim panel. 


HOOD EMBLEMS 


cs Remove or Disconnect 
Raise hood. 

Fy Emblem retaining fasteners, if applicable. 

3. Emblem from hood using heat gun to soften 
adhesive. 

4. Clean surface and prepare emblem. Refer to 
SECTION 10-1 


BODY FRONT END 10-5-9 


bd Install or Connect 

1, Warm emblem and hood. See SECTION 10-1. 

2. Peel backing from new emblem or apply adhesive 
to reused emblem. See SECTION 10-1. 

3. Position emblem in locator holes and press firmly 
in place. 
© Bow tie on front emblem toward left side of 

vehicle. 
4, Emblem retaining fasteners, if applicable. 


Tighten 
© Emblem retaining fasteners. 
— Hood front to 2.8 Nem (25 Ib. in.). 
— Hood side 40th anniversary .9 Nem 
(8 Ib, in) 
—_ Hood side - ZR1 - N/A. 
5. Close hood. 


HOOD STRUT 
Figure 13 


Remove or Disconnect 


T._ Open hood and suitably support. 
2. Pry outward on retainer and pull strut from hood 
ball socket. 


b4 Install or Connect 
1. Strut. 
2. Remove support and lower hood 


PLENUM PANEL SEAL 
Figure 14 


Remove or Disconnect 


1. Bolt, engine control module (CM) or powertrain 
control module (PCM) bracket to mounting 
bracket. 


2, Side control module from bracket and reposition 
away from plenum seal. 


3. Right fuel injector cover. 
4. ALR. cross over hose. 


5. Bolts mounting windshield wiper motor. Reposition 
motor away from plenum seal. 

6. Bolts center and left side of seal. 

Bolts mounting radiator surge tank (high fill). 

Bolts right side of seal. Reposition hood release 

cable. 

9. Washer hose and hose connector from seat, right 
and left. 

10. Seal. Pull seal up from behind heater and wiper 
motor. 


Lead 
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H SHOWN 
RH SIMILAR 


CABLE, HOOD LATCH RELEASE 
CLIP, HOOD LATCH RELEASE CABLE 
MOTOR, WINDSHIELD WIPER, 
RETAINER, CABLE 

LATCH ASSEMBLY, HOOD 
‘SUPPORT, HOOD LATCH 


RETAINER, HOOD PRIMARY LATCH RELEASE CABLE 
(LOCKED POSITION) 


RETAINER, HOOD PRIMARY LATCH RELEASE CABLE 


PANEL ASSEMBLY, DASH 
GROMMET 


EEE GEEEEEC 


Figure 11 - Hood Release Cable 
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INSTRUMENT PANEL ASSEMBLY 


BOLT CAP 


HOOD PRIMARY LATCH RELEASE CABLE MOUNTING BRACKET 


HOOD PRIMARY LATCH RELEASE CABLE ASSEMBLY 
HOOD PRIMARY LATCH RELEASE CABLE BRACKET 


BOLT - 1.9.N-m (17 Ib. in.) 


HOOD PRIMARY LATCH RELEASE CABLE HANDLE ASSEMBLY 


Figure 12 - Hood Relea: 


Handle 


5. ALR. hose and clamps. 
b4 Install or Connect 6. Fuel injector cover. 
7. Washer hose connectors to plenum seal and to 
1. Position seal to plenum. Push seal down behind washer hose. 
heater and wiper motor. 8. High fill radiator surge tank. 
2. Bolts ti 1 and hood rel ble clips. 
jolts mounting seal and hood release cable clips. al Tighten 
© Upper bolts to 1.6 Nem (14 Ib. in.). 
: © Lower bolts to 9.5 Nem (84 Ib. in.). 
© Bolts to 1.4 Nem (12 Ib. in. 9. Apply a continuous bead of sealing adhesive to 
3. Control module. upper mating surface of seal and plenum panel. 
PLENUM PANEL SCREENS. 
@ Bolt to 25 Nem (18 Ib. ft.). Figure 14 


4. Wiper motor. 


Remove or Disconnect 


al Tighten I. Stop wipers in the “outwipe” position. 
© Bolts to 3 Nem (27 Ib. in.). 2, Screws securing plenum panel screens. 
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REINFORCEMENT, HOOD INNER ==> 
BRACKET, HOOD STRUT 

RETAINER, STRUT 

STRUT, HOOD 

BOLT, 9.5 Nem (84 LB. IN.) 
BRACKET, STRUT LOWER LH 
‘SOCKET, STRUT 


JEEEEEE 


RC1006-105-¥-RP 


Figure 13 - Hood Strut 


Clean 
° 


Sealer from screens. 


Install or Connect 


T_ Plenum panel sereens and screws. 


Important 


© Seal screens to plenum panel using sealer. 


Al Tighten 


© Plenum panel screen retaining screws to 
1.4 Nem (12 Ib. in.). 
2. Park wipers. 


(1) Ptenum Panet =) Weeease 
TZ cover (Ed screen -un 
G saaew sea 

(2) screen - rH [EZ] ptenum support 


95 7177-105 
Figure 14— Plenum Panel 


FRONT BUMPER SKID PLATE/SKID BAR 
ASSEMBLY 


Figure 15 


The front bumper skid plate skid bar is part of the 
Supplemental Inflatable Restraint (SIR) system. See 
“Inspections After An Accident” in SECTION 94. 


SKID PLATE 


Remove or Disconnect 
Front fascia. Refer to SECTION 10-4. 
Screws retaining skid plate to impact bar. 
Skid plate bracket mounting bolt. 
Skid plate from vehicle. 


1 
2. 
3 
4. 


Install or Connect 


1. Skid plate to vehicle. 
2. Screws securing skid plate to impact bar. 


Al Tighten 


Screws to 5 Nem (44 Ib. in.). 
3. Skid plate to skid plate bracket. 
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(1) skio pLatessxin Bar ASSEMBLY [E) 8017, skin BAR TO SKID PLATE BRACKET - 27 N-m (20 Ib. ft.) 
[2] 2011, skip sar suPPORT TO FRAME -30N-m(221b.ft.) [3] SKID PLATE TO SKID BAR BRACKET 

[1 FRAME DRIVETRAIN AND FRONT SUSPENSION BOLT, SKID PLATE TO BRACKET - 27 N-m (20 Ib. ft.) 

[1] 2017, skip Bar 70 SUSPENSION FRAME [) sxio pate 

[51 f017, skip Bar 70 Prs COOLER 10 N-mm (89 Ib. in) 42] BOLT, SKID PLATE TO IMPACT BAR - 5 N:m (44 Ib. in.) 

[CE] skio ear [a] support sracker ro sive MEMBER 

(1 nut, sxip Bar TO SUSPENSION FRAME - 30 N-m (22 Ib. ft.) 


Figure 15 - Front Bumper Skid Plate/Skid Bar Assembly 
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4, 


Bl Tighten 


© Skid plate bracket bolt 25 Nem (18 Ib. ft.). 
Front fascia. Refer to SECTION 10-4. 


SKID BAR 


ce Remove or Disconnect 


4, 
5. 


Raise vehicle and suitably support. Refer to 
SECTION 0A. 

Power steering cooler bolts from front bumper skid 
bar. 

Skid bar bolts from drivetrain and front suspension 
frame assembly. 

Skid bar bolts from skid plate bracket 

Skid bar from vehicle. 


x Install or Connect 


1 
2. 


Skid bar to vehicle. 
Skid bar to skid plate bracket. 


Al Tighten 


© Skid bar to skid plate bracket nuts to 27 Nem 
(20 Ib. ft.) 

Skid bar to drivetrain and front suspension frame 

assembly. 


Tighten 

© Skid bar to drivetrain and front suspension 
frame assembly nuts to 30 Nem (22 Ib. ft). 

Power steering cooler to skid bar. 


By} Tighten 


Power steering cooler to front bumper skid bar 
bolts to 10 Nem (89 Ib. in.). 
Lower vehicle. 


SPECIFICATIONS 
FASTENER TIGHTENING 


ECM/PCM Bolt .........see0e8 25 Nem (18 Ib. ft.) 


Plenum Panel Seal Retaining 

SCFEWS sess eees eee eeeene 
Radiator Surge Tank Screws . 
Plenum Panel Screen Retaining 

Screws 
Battery Tray Screws . 
Hood to Hinge Nuts 
Hood Hinge to Front 

Member Bolts 
Hood Hinge to Underbody 


«27 Nem (20 Ib. 


Front Cross Sill Bolts . - + 27 Nem (20 Ib. 
Hood Latch Bolt/Screws ..... 9.5 Nem (84 Ib. 
Hood Latch Bolt Bracket 

BOWScrew ....eeseeeeeeeee 27 Nem (20 Ib. 
Front Fender Upper and Lower 

Mounting Bolts...........- 20 Nem (15 Ib. 
Front Fender Rear 

Reinforcement Bolts ....... 20 Nem (15 Ib, 
Emblem Retaining Nuts 

Hood Front + 2.8 Nem (25 Ib. 

Hood Side . » .9 Nem (8 Ib. 


Front Wheelhouse Panel Sup} 


port 
Sel idea abe eaniste 5.75 Nem (51 Ib. 


Nut 
Front Wheelhouse Support 


Bolts vo. sesieseeeees sores 9,5 Nem (84 Ib. 
Tank (High Fill) 

Upper Bolt . «1.6 Nem (14 Ib. 

Lower Bolt . - 9.5 Nem (84 Ib, 
Wheelhouse to Fender 

Bolts .....csssesceree ++. 5.75 Nem (51 Ib. 
Wheelhouse to Front Side 

Member Bolts .. - 9.5 Nem (84 Ib, 
Wheelhouse to Fascia . «1.9 Nem (17 Ib. 


Wheelhouse to 
Reinforcement 
Wheelhouse Center Panel 


Mounting Bolt/Screws ..... 9.5 Nem (84 Ib. 


- 1.6 Nem (14 lb. 
3 Nem (27 Ib. i 


Wheelhouse to Rocker Panel 
Bolts/Screws .... 
Wiper Motor Bolts 
Skid Plate to Impact Bar Bolts . 
Skid Plate to Bracket Bolt 
Skid Plate Support to Fram 
Skid Bar to Skid Plate 
Bracket Nuts 


5 Nem (44 Ib, 


1.4 Nem (12 Ib. 
10 Nem (89 Ib. 


le 
Sisal sien 2a 27 Nem (20 Ib. 


5.75 Nem (51 Ib, 


in) 
in.) 


- 1.4.Nem (12 Ib. in. 
- 9.5 Nem (84 Ib. in. 


ft) 
ft) 


ft) 
in.) 


ft.) 
ft) 
ft) 


in) 
in) 


in.) 
in.) 


in) 
in.) 


in.) 


in) 
in.) 


in) 
in) 


in) 
in.) 


27 Nem (20 Ib. ft.) 
- 30 Nem (22 Ib. ft.) 


27 Nem (20 Ib. ft.) 


Skid Bar to P/S Cooler Bolts .. 10 Nem (89 Ib. in.) 
Skid Bar to Drivetrain and Front 
Suspension Frame Nuts ..... 30 Nem (22 Ib. ft.) 
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SECTION 10-6 
DOORS 


CAUTION: Make sure to disconnect the front side door window switch when 
working inside the driver's door. When operated, the Express Down feature allows 
the front side door window to drop very quickly which could cause personal injury. 


CAUTION: Before removin 


or its components. 


or installing any electrical unit(s), disconnect the 
negative battery cable to help prevent personal i 


injury and/or damage to the vehicle 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 

removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 

correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
out. 


Fasteners that are not reused, and those requiring thread-locking compound will be calle 


e correct: 


torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 
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GENERAL DESCRIPTION 
Doors are SMC fiberglass stiffened with metal 
plates and reinforcements. 


The driver's door window will express down when 
the power window switch is pressed and released. 


Passive keyless entry (PKE) antennas are located 
inside all driver's doors and in convertible passenger 
side doors. 


Doors feature a removable inner mounting panel 
for service access. 


Window Switch — Right Door ....... 
Outside Rearview Mirror Switch — 
Left Door . 
Window, Door 
Window Adjustment 
Window Guide/Stop 
Window Guide Channel . 
Window Regulator and Motor 
Mirror, Outside Rearview .. 
Glass, Mirror - Less Motor . 
Glass, Mirror - and Motor . 
Door Lock Striker 
Door Weatherstrip 
Door Window Weatherstrips . 
Window Outer Seal Strip 
Door Hinges 
Door Assembly Alignment . 
Door Molding . 
Specifications . 
Fastener Tightening 
Special Tool 


ON-VEHICLE SERVICE 


ARMREST FILLER - LEFT DOOR 
Figure 1 


Remove or Disconnect 

1. Screws from armrest filler pull cup. 

2. Armrest filler by raising rear edge and pulling 
rearward to clear clip on forward edge of filler. 

3. Wiring harness connectors for side window switch 
and outside rearview mirror switch. 

4, Transfer parts as necessary. 
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PANEL, DOOR TRIM - LEFT 

FILLER, ARMREST - LEFT 

‘SCREW, ARMREST 1.4 Nem (12 LB. IN.) 
‘SCREW, TRIM PANEL 1.4 Nem (12 LB. IN.) 
DOOR ASSEMBLY, ARMREST STOWAGE 


PANEL, DOOR TRIM - RIGHT 


FILLER (PULL CUP), ARMREST - RIGHT 
BEZEL, INSIDE HANOLE 
INSERT, TRIM PANEL, 


Figure 1 — Door Trim 


Fd Install or Connect 

1. Wiring harness connectors to side window and out- 
side rearview mirror switches. 

2. Armrest filler by tipping front filler clip under trim 
panel opening and lowering armrest filler into 
position. 

3, Screws into armrest filler cup. 


Tighten 


Armrest filler screws to 1.4 Nem (12 Ib. in.). 


ARMREST FILLER - RIGHT DOOR 
Figure 1 


Remove or Disconnect 


1. Screws from armrest filler. 
2. Armrest filler from trim panel. 


| Install or Connect 
I, Armrest filler into position in trim panel. 
2. Screws mounting armrest filler. 


al Tighten 


© Armrest filler screws to 1.4 Nem (12 lb. in.). 


ARMREST STOWAGE DOOR PAD 
Figure 1 


Remove or Disconnect 
1, Open armrest door. 

. Screws and trim plate from hinge. 
3. Bolt and pad from hinge. 


Install or Connect 

1. Pad to hinge. 

2. Trim plate. 

ARMREST STOWAGE DOOR HINGE 
Figure 1 


Remove or Disconnect 
Door trim panel. 

Armrest stowage door pad. 
Bolts, hinge-to-trim panel. 
Hinge. 


1. 
2. 
3. 
4. 


Install or Connect 

I. Hinge with bolts to trim panel, 
2, Armrest pad. 

3. Door trim panel. 


DOOR ASSEMBLY, ARMREST STOWAGE 


CTO01-106-¥-RP 
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BEZEL, INSIDE HANDLE 


Figure 2 


Remove or Disconnect 


1. Courtesy lamp from accessory bezel by prying 
down on the top edge 12.7 mm (1/2 inch) inboard of 
the corners and rotating the lamp downward and 
out. 


2, Remote control lock knob from rod, by prying knob 
outward. 


3. Armrest filler — right door only. 
4. Bezel screws. 
© Right door 2 screws. 
© Left door 3 screws. 
5. Pull inside handle outward. Reposition bezel. 


6. Courtesy lamp harness from wiring harness 
connector. 


7. Harness electrical connector from door lock switch. 
8. Bezel. 
9. Transfer parts as necessary. 


HANDLE, INSIDE 
CONNECTOR, HARNESS 

‘SCREW, 1.4 Nem (12 LB. IN.) (SHORT) 
‘SCREW, 1.4 Nem (12 LB. IN.) 

LAMP, DOOR COURTESY 

‘SWITCH, DOOR LOCK 

BEZEL, INSIDE HANDLE 


SCREW 1.4 Nem (12 LB. IN.)— 
LEFT DOOR ONLY 


KNOB, LOCK 


CONNECTOR, DOOR LOCK 
HARNESS 


LOCK ROD, REMOTE CONTROL 
NUT, NYLON 


|] BE) EEEREEEE 


FA Install or Connect : 

1. Route and connect courtesy lamp wiring harness 
connector. 

2. Wiring harness connector to lock switch. 

3. Bezel to trim panel. Pull inside handle through 
bezel. Push harness back into door. 

4, Remote control lock rod through opening in bezel. 

5. Bezel mounting screws to inner mounting panel. 
Right door 2 screws. 
© Left door 3 screws. 


Important 
© Install short screw in upper location. 


© DO NOT install a screw in right door behind 
lock knob. 


Al Tighten 


Bezel screws to 1.4 Nem (12 Ib. in.). 
Lock knob to lock rod. 

‘Tabs on lower edge of lamp assembly into bezel and 
rotate assembly up until upper tabs engage. 

8. Armrest filler right door only. 


xo 


RC1002-106:-8 


Figure 2 - Inside Handle Bezel 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


10-6-4_ DOORS 


TRIM PANEL - LEFT DOOR 
Figures 1 and 2 


Remove or Disconnect 


Lower window glass completely. 

Inside handle bezel as described in this section. 
Armrest filler. 

‘Trim panel lower fasteners. 

Rear compartment lid release switch wiring har- 
ness connector by pulling the lower edge of the trim 
panel outward and reaching between the trim 
panel and the door (coupe only.) 

6. Trim panel from door by pulling the trim panel out 
at the bottom and then up out of the door alignment 
slots 


1 
2. 
3. 
4. 
5. 


bd Install or Connect 
‘Trim panel to door. 

2. Wiring harness connectors to rear compartment lid 
release switch (coupe only.) 

3, Route wiring harness connectors through opening 
in trim panel for window switch and outside rear- 
view mirror, 

4, Align rear edge of trim panel flush to + 1 mm 
(+ .03 inch) beyond rear edge of door inner panel at 
door molding. 

5. Trim panel fasteners. 

Bezel to trim panel as described in this section. 

7. Armrest filler and switches as described in this 
section. 


2 


TRIM PANEL ~ RIGHT DOOR 
Figures 1 and 2 


Remove or Disconnect 
I. Lower door window. 
2. Inside handle bezel 
3, ‘Trim panel lower fasteners. 
4, Reposition trim panel. Pull out at bottom and lift 
up out of slots. 
5. Power window switch electrical connector. 
6, ‘Trim panel 


Install or Connect 
Position trim panel near door. 
Power window switch electrical connector. 
‘Trim panel. 
Align rear edge of trim panel flush to + 1 mm 
(+ .03 inch) beyond rear edge of door inner panel at 
door molding. 
Lower mounting fasteners. 
Bezel and armrest filler. 


a 
2 
3. 
4, 


oe 


Important 


© Short screw goes in upper bezel location. 


© Mount bezel with 2 screws only. Hole behind 
lock knob is not used. 


WATER DEFLECTOR/INSULATOR 
Figures 3 and 4 


‘Trim panel as described in this section. 

Harness clips. Reposition harness. 

Carefully peel deflector from door. 

Deflector while feeding lock rods and inside handle 
through slits in deflector. 


1. 
2. 
3. 
4. 


F4 Install or Connect 

1. Position water deflector to door frame. 

2. Feed lock rods and handle through slits. 

3. Press water deflector into adhesive on door, 
4. Trim panel as described in this section. 


INNER MOUNTING PANEL 
Figures 3, 4 and 5 


Remove or Disconnect 

1. Door trim panel. 

2. Water deflector. 

3. Door lock actuator extension plate screw. 
4, Window stabilizer guide bolt. 
5 

6 

7. 


Mounting panel bolts/screws, 
Reposition mounting panel. 
Lock rods from: handle, actuator, and anti-rattle 
clips. 

8. Lock actuator electrical connector. 

9. Inner mounting panel 


Install or Connect 

Position inner mounting panel to door. 
Electrical connector to actuator. 

Feed lock rod through hole in panel. 

Snap rods to actuator and anti-rattle clips. 
Rod and clip to handle. 

Reposition and align mounting panel. 
Extension panel screw. 

Stabilizer guide bolt. 


I 
2. 
3. 
4 
5. 
6. 
% 
8. 
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9, Mounting panel bolts/screws. 


Dy Tighten 


Extension panel screw to 1.9 Nem (17 lb. in.), 
© Stabilizer bolt to 9.5 Nem (84 Ib. in.). 
Mounting panel bolts/screws to 1.9 Nem 

(17 Ib. in). 

10. Water deflector. 
1. Door trim panel. 


INSIDE HANDLE 
Figure 5 


ca Remove or Disconnect 

‘Trim panel as described in this section. 
Water deflector as described in this section. 
Trim panel insert. 

Drill out inside handle retaining rivets. 
Lock rod and clip. 

Inside handle from mounting panel. 


POR OE 


PA Install or Connect 

Rivet inside handle to mounting panel. 
Lock rod and clip to inside handle. 

‘Trim panel insert. 

Water deflector as described in this section. 
»._ Trim panel as described in this section. 


Re 


OUTSIDE HANDLE AND LOCK CYLINDER 
Figures 6 and 7 
Refer to SECTION 0A for key coding. 


Remove or Disconnect 

Raise window. 

‘Trim panel as described in this section. 

Inner mounting panel. 

Lock rod from lock cylinder clip. 

Lock cylinder “C” clip, lock pawl, and theft deter- 
rent disarming switch. 

Switch wire harness from handle mounting 
bracket. 

Lock release rod clip and release rod. 

Nuts retaining handle and mounting bracket. 
Handle and bracket from door. 

(0. Clip and lock cylinder from handle, 


di 
2. 
3. 
4 
5. 


° 


geen 


i} Install or Connect 
1. Lock cylinder into handle, secure with clip. 
2. Position inside handle to door. 


3. Mounting bracket and nuts to handle. 


al Tighten 
© Nuts to 6 Nem (53 Ib. in.). 

4. Lock release rod and clip. 

5. Theft deterrent disarming switch and lock pawl to 
lock cylinder with “C” clip. 

6. Disarming wire harness to handle mounting 
bracket. 

7. Lock rod to cylinder assembly. 

8, Inner mounting panel as described in this section. 

9. Trim panel as described in this section. 


LOCK ASSEMBLY 


Figures 3, 4 and 6 
Refer to SECTION 8A for lock electrical diagnostic 
procedures. 


Remove or Disconnect 

1. Trim panel as described in this section. 

2, Water deflector as described in this section. 

3. Inner mounting panel as described in this section. 

4. Lock assembly retaining screws. 

5. Lower lock by pushing rods and lock into door to 
access assembly through opening in door. 

6. Lock release lever and outside handle lock rod from 
lock. 

7, Lock assembly from door. 


Install or Connect 

T. Position lock assembly into door. 

2. Lock release lever and outside handle lock rod to 
lock assembly. 

3. Screws securing lock assembly to door. 


& Tighten 

© Lock screws to 7 Nem (62 Ib. in.). 
4, Inner mounting panel as described in this section. 
5. Water deflector as described in this section. 
6. Trim panel as described in this section, 


LOCK ACTUATOR 
Figure 5 


| Remove or Disconnect 

1, Trim panel as described in this section. 

2. Water deflector as described in this section. 

3. Inner mounting panel to access remote control lock 
rod. 

4. Remote control lock rod from lock actuator. 

5. Electrical connector from lock actuator. 

6. Drill out rivets, extension panel to mounting panel. 

7. Rivets, actuator-to-extension panel. 
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BRACKET, /P WIRING HARNESS DOOR LEAD 
BOLTS, REGULATOR MOUNTING 

GUIDE, WINDOW STABILIZER 

BOLT, WINDOW STABILIZER GUIDE 

KEY 

HANDLE, DOOR WITH LOCK CYLINDER AND KEY 
BRACKET, WIRE HARNESS MOUNTING 
BOLT 

NUT 

ROD, LOCK OUTSIDE HANDLE 
RETAINER, OUTSIDE HANDLE ROD 

ROD, LOCK CYLINDER, 

LOCK, DOOR 

BOLT, DOOR LOCK 

PLATE, LOCK STRIKER TAP 

WASHER 

STRIKER, DOOR LOCK 

DEFLECTOR, WATER (INSULATOR) 

ROD, DOOR LOCKING 

ROD, INSIDE HANDLE 

CLIP, INSIDE HANDLE LOCK ROD. 
‘SWITCH, REAR COMPARTMENT RELEASE 
KNOB, INSIDE LOCK ROD 

HANDLE, INSIDE 

INSERT, TRIM PANEL, 

CLIP, INSIDE HANDLE 

STOP, WINDOW DOWN. 

HINGE, LOWER 

HINGE, UPPER 

HEX SCREW WITH WASHER 

BOLT WITH WASHER 

CHANNEL, WINDOW GUIDE 

REGULATOR ASSEMBLY WITH MOTOR 
BOLT AND WASHER 

GUIDE/STOP, WINDOW UPPER 

WINDOW, DOOR: 

NUT WITH WASHER, WINDOW TO REGULATOR 
INSULATOR/BUMPER 

STABILIZER/PAD, WINDOW ANTL-RATTLE 
SWITCH, DOOR AJAR INDICATOR 


DOORS 10-6-7 


Install or Connect 

Rivets, actuator-to-extension panel. 

Rivets, extension panel-to-mounting panel. 
Electrical connector to lock actuator. 

Remote control lock rod to lock actuator. 

Inner mounting panel as described in this section. 
Water deflector as described in this section. 

‘Trim panel as described in this section. 


1. 
2. 

3. 
4. 
5. 
6. 
7. 


SWITCHES 
Refer to SECTION 8A for switch diagnostic 
procedures. 


Door Lock Switch 
Figure & 


Remove or Disconnect 

Inside handle bezel as described in this section. 
Harness electrical connector from lock switch. 
Screw retaining switch. 

Switch. 


Te 
2. 
3. 
4. 


Install or Connect 
1. Door lock switch to bezel and secure with screw. 


al Tighten 


© Door lock switch screw; drive secure, do not 
overtighten. 

2. Harness electrical connector to door lock switch. 

3. Bezel as described in this section. 


Door Ajar Indicator Switch 
Figure 9 


Remove or Disconnect 

1. Lower screw. Replace with long screw GM P/N 
11503397 or equivalent started into retainer to 
hold retainer from dropping into door. 

2. Upper screw. 

3. Pull switch outward and rotate switch to expose 
upper screw hole. 

4. Reinstall upper screw to hold retainer. 

5. Remove lower screw. 

6, Pull switch outward and depress harness lock tab 
to allow passage of switch and harness through 


PANEL, INNER MOUNTING opening. 
7. Switch from harness. 
SCREW WITH WASHER 


BOLTS, LOWER REGULATOR MOUNTING 


; 
eal 
[3] 
fe] 
GB] 
n 
7 
A 
Gl 
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[a] 
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Pa Install or Connect 
Lecsnatintadealbidd 1, Switch to harness. 
ly - Legend 2. Switch and harness into door. 


Figure 4 Door Assem 
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RIVET, HANDLE MOUNTING 
CLIP, INSIDE HANOLE 


PANEL, INNER MOUNTING 
GUIDE, LOCK ROD (ANTI-RATTLE) 
ROD, LOCKING 

ROD, INSIDE HANDLE 

RIVET, ACTUATOR MOUNTING 
ACTUATOR, DOOR LOCK 

PLATE, INNER PANEL EXTENSION 
RIVET, PLATE MOUNTING 
BRACKET, ARMREST FILLER 
HANDLE, DOOR INSIDE 


FEE IFEEEASRE 


LHSHOWN 
RH SIMILAR 


VIEW 8 
RH ONLY 


RC1005-106-7-AP 


Figure 5 - Inner Mounting Panel 


3. Long screw through switch and lower door screw 
hole into retainer. 

4, Remove upper screw. 

5, Rotate switch and install upper screw through 
switch into retainer. 

6. Remove lower long screw GM P/N 11503397. 

7. Install original lower screw. 


al Tighten 


© Switch screws to 1.9 Nem (17 Ib. in.). 


Rear Compartment Lid Release Switch 
Figure 8 


cz) Remove or Disconnect 

1, Trim panel as described in this section. 

2. Harness electrical connector from switch. 

3. Rear compartment lid release switch from trim 
panel by carefully prying outward. 


Install or Connect 

I, Rear compartment lid release switch into trim 
panel by pushing into panel until clips lock into 
place. 

2. Harness electrical connector to switch, 


3. Trim panel as described in this section. 


Window Switch — Left Door 
Figure & 


tz] Remove or Disconnect 

1. Armrest filler — LH as described in this section. 
2. Harness electrical connector from switch. 

3. Window switch from armrest filler - LH. 


Install or Connect 
1. Window switch to armrest filler — LH. 
Harness electrical connector to switch 
3. Armrest filler— LH as described in this section. 


Window Switch — Right Door 
Figure & 
NOTICE: DO NOT pry window switch from the 


front of door trim panel as damage to the trim 
panel could result. 


Remove or Disconnect 
I. Trim panel right door, as described in this section. 
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OUTSIDE DOOR HANDLE 
OUTSIDE HANDLE RELEASE ROD CLIP 
LOCK CYLINDER ROD CLIP 

LOCK CYLINDER ROD 

BOLT 7 N-m (63 Ib. in.) 

DOOR PANEL 

Lock 


DOORS 10-6-9 


INSULATOR/BUMPER, ANTI RATTLE 
OUTSIDE HANDLE RELEASE ROD 
DOOR LOCK REINFORCEMENT 
‘THEFT DETERENT WIRE HARNESS 


BRACKET 
NUT 6 N-m (53 Ib. in.) 
KEY 


Ms 9359-106 


Figure 6 - Door Lock and Outside Handle 


2. From back side of trim panel carefully compress 
spring clip on forward edge of mirror switch while 
pushing switch from panel 


Install or Connect 
1. Switch to door trim panel. 
‘Trim panel —right door, as described in this section. 


Outside Rearview Mirror Switch - Left Door 
Figure 8 


Remove or Disconnect 

1, Left-hand armrest filler as described in this 
section, 

2, Harness electrical connectors from switch 

3, Outside rearview mirror switch from armrest filler, 


Install or Connect 
1. Outside rearview mirror switch to armrest filler. 
Harness electrical connectors to switch. 


3. Armrest filler to trim panel as described in this 
section. 


WINDOW, DOOR 
Figures 10 and 11 
Tool Required: 
J 22055 Window Retainer Nut Wrench 


fe] Remove or Disconnect 
T. Trim panel as described in this section. 
2. Water deflector as described in this section. 
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10 DOORS 


OUTSIDE DOOR HANDLE 
DOOR LOCK CYLINDER 
RETAINING CLIP 

Lock paw 

cur 

‘THEFT DETERRENT SWITCH ASSEMBLY 
[2] tock cvunpen Housing 


Ls 6807-106 
Figure 7 ~ Lock Cylinder and Theft Deterrent Switch 


Important 


Scribe location of 
loosening 

3. Loosen and move window pads away from window. 
4. Inner mounting panel as described in this section. 
5. Connect side window switch 

6. Position window regulator to access window nuts 
and window stop/guide. 

Disconnect side window switch. 

Window nuts and window stop/guide. 
J 22055 to aid in removal 

9. Scribe location then loosen upper regulator bolts. 


Important 


When removing window from door use open- 
ings on inner edge of door to clear studs on 
window. 

10. Window from door through top of door. 

11. Transfer parts as necessary. 


before 


window pads 


a 


Use tool 


@ 


Install or Connect 

Window into door by rotating window and mount- 
ing studs through openings on inner edge of door 
frame. 


2. Window regulator nuts to window studs. 


aA Tighten 


@ Window nuts to 7.5 Nem (66 Ib. in.). 

3. Window stop/guide. 

4, Position window regulator to scribe line and 
tighten bolts. 


Al Tighten 
© Window regulator bolt to 9.5 Nem (84 Ib. in.). 
5. Inner mounting panel as described in this section. 


6. Relocate window pads to scribe line and tighten 
bolt. 


al Tighten 
© Window pad bolt to 9 Nem (79 Ib. in.). 
7. Water deflector as described in this section. 


8. Trim panel as described in this section. 


WINDOW ADJUSTMENT 
Figure 12 


Window adjustment is necessary whenever the 
window is replaced, when the window regulator assem- 
bly is replaced, or when a visual inspection of the win- 
dow reveals it to be improperly seated to the contacted 
weatherstrips for the side window. 


Inspect 

© Contact area of window to weatherstrips for proper 
alignment. 

© Weatherstrips for cracks, distortion, tears or hard- 
ness variations. 

© Contact areas of window to weatherstrips for 
improper seal. Refer to Figure 12 for alignment 
adjustment and SECTION 10-10 for waterleak and 
windnoise diagnosis. 


Remove or Disconnect 
I. Trim panel as described in this section. 
. Water deflector as described in this section. 
8. Reconnect window switch and align window-to-reg- 
ulator nuts with opening in inner mounting panel. 


Adjust 
Window as necessary by following chart in Figure 
12. 


Install or Connect 
I. Water deflector as described in this section. 
‘Trim panel as described in this section. 
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(GZ) rier, aamrest (Ler) DOOR (LEFT) 
SWITCH, WINDOW PANEL, TRIM (LEFT) 


[2] swircs, oursine REARVIEW MIRROR ‘SWITCH, WINDOW (RIGHT) 


[24] swrrcx, poor asaR INDICATOR PANEL, TRIM (RIGHT) 
[5] screw ‘SWITCH, DOOR LOCK 


[le] switch, REAR COMPARTMENT LID RELEASE [22] sezet, Insive HANDLE 
(LEFT ~ COUPE ONLY 


Figure 8 - Switches 
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BOLT 1.9 Nm(17Ib.in) [4] HARNESS CONNECTOR 
switcH 5] RETAINER 

[2] voor MS 1372-106 
Figure 9 ~ Door Ajar Switch 


To] winnow- Re 

[2] Motor ano REGULATOR ASSEMBLY 

(2) Nut with waseR 7.75 N-m (69 Ib. in.) 

[2] stuvassemecy 

[EB] auwesstop a0tt 7.75 N-m (69 Ib. in.) 
€] Gupestor 

GUIDE CHANNEL, 


MS.12827 
Figure 10 - Window and Regulator 


WINDOW GUIDE/STOP 
Figure 10 


‘Tool Required: 
322055 


Important 


© Window guide must be kept free of petroleum based 
lubricant. Do not lubricate. Use oil free fasteners. 


[1] peer winnow stop sracKeT 
2] BOLT, PAD 9.5 N-m (84 Ib. in.) 


(Z] winvow staaiizer Guioe 

[5] 8001, auive 9.5 n-m (84 Ib. in.) 
[6] winvowstasiuzer PAD 

[7] winvowrEGUALTOR ASSEMBLY 
BOLT, BRACKET 8 Nm (70 Ib. in.) 


Figure 11- Window Pads, Stop and 


fe] Remove or Disconnect 
‘Lower window 1/2 way down. 


[3] 8017, REGULATOR 9.5 N-m (84 Ib. in.) 


MS 9417-106 


A 
2. Trim panel and inner mounting panel. 
3. 


Nuts, bolt/screw, bushing and guide. 


© Use tool J 22055 to aid in removal of nut. 


Install or Connect 


1. Position guide to guide channel. 
2. Bolt/screw and bushing to window. 
nut. 


Al Tighten 
© Bolt/screw to 7.75 Nem (69 Ib. in.). 
3, Inner mounting panel and trim panel. 


WINDOW GUIDE CHANNEL 
Figure 10 


Important 


Secure with 


Do not use petroleum based lubricant on channel. 


Remove or Disconnect 


1. ‘Trim panel and inner mounting panel. 


2. Upper and lower bolts securing channel to door. 
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WINDOW ALIGNMENT CHART 


CONDITION REPAIR/ADJUSTMENT 


WINDOW TO WEATHERSTRIP ALIGNMENT OFF | WINDOW FRONT, REAR OR LOOSEN WINDOW TO REGULATOR NUTS, REAR 
ATA; OR B- PILLAR, OR AT ROOFLINE ‘TOP EDGE NOT PARALLEL STABILIZER GUIDE AND FRONT WINDOW STOP. 
WEATHERSTRIP. ‘TO WEATHERSTRIP. ADJUST WINDOW UP OR DOWN USING FRONT 
MOUNTING STUD AS PIVOT. 
SECURE WINDOW AND CHECK FOR PROPER FIT. 
WHEN ALIGNMENT IS CORRECT, TIGHTEN WINDOW 
MOUNTING NUTS. RE-SET, THEN TIGHTEN REAR 
‘STABILIZER GUIDE AND WINDOW STOP. 


WINDOW NOT SEATING IN A- PILLAR WINDOW SET EITHER TOO LOOSEN WINDOW NUTS AND REAR STABILIZER 
GROOVE, OR OFF ATB-PILLAR SURFACE. FAR FORWARD OR BACK GUIDE. 
IN REGULATOR. SLIDE WINDOW FORWARD OR BACK TO PROPER 
POSITION, THEN SNUG WINDOW NUTS AND CHECK 
FIT. 
WHEN CORRECT FIT IS ACHIEVED, TIGHTEN WINDOW 
NUTS, THEN RE-SET AND TIGHTEN REAR STABILIZER 
GUIDE. 


WINDOW DOESN'T SEATINTO HOLLOWOF — | WINDOW SET LOWIN LOOSEN WINDOW STOP, 
ROOFLINE WEATHERSTRIP. Door. RAISE WINDOW (WITH MOTOR) TO PROPER HEIGHT. 
RE-SET WINDOW STOP AND TIGHTEN BOLT. 


WINDOW TO WEATHERSTRIP CONTACT NOT | WINDOW TIP-IN OUT OF SCRIBE POSITION OF UPPER REGULATOR MOUNTING 

TIGHT ENOUGH OR WINDOW GLASS ‘ADJUSTMENT. BOLTS TO DOOR FOR REFERENCE. 

‘SCRUBBING ON WEATHERSTRIPS AND LOOSEN UPPER REGULATOR BOLTS AND REAR 

EXCESSIVE FORCE NEEDED TO CLOSE DOOR STABILIZER GUIDE. 

WITH WINDOW RAISED. MOVE REGULATOR IN OR OUT TO ADJUST TIP-IN. 
(WHEN CORRECT TIP-IN IS ACCOMPLISHED, TIGHTEN 
UPPER REGULATOR BOLTS AND RE-SET REAR 
STABILIZER GUIDE. 


NON-CONTACT AREAS BETWEEN WINDOW WEATHERSTRIP AND. REMOVE WEATHERSTRIP FROM RETAINER. 
AND WEATHERSTRIPS. RETAINER OUT OF RE-WORK RETAINER SO IT CAN BE REPOSITIONED. 
ADJUSTMENT. REPLACE ANY DAMAGED PARTS. 
WEATHERSTRIP REPOSITION RETAINER AND WEATHERSTRIP TO 
AND/OR RETAINER ACHIEVE PROPER SEAL ON WINDOW. 
DAMAGED. 


Ms 9418-10-6 


Figure 12 - Window Adjustment 
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10-6-14 DOORS. 


5. Upper and lower window regulator mounting bolts. 


Install or Connect 6. Window regulator motor harness electrical 
1. Position channel in guide and align with holes in connector. 
door. 7. Window regulator assembly from door by rotating 
2. Upper and lower bolts mounting channel to door. assembly counterclockwise, tilt upper rear surface 
out from door, rotate clockwise and lift regulator 
By Tighten assembly out. 
© Bolts to 9.5 Nem (84 Ib. in.) 
3. Inner mounting panel and trim panel. be] Install or Connect 
WINDOW REGULATOR AND MOTOR 1. Window regulator assembly into door. 
Figures 10 and 13 2. Start upper and lower window regulator mounting 
bolts, align upper bolts with scribe line, then 


i tighten bolts. 
Remove or Disconnect eee 


T, Trim panel as described in this section. : 
2. Water deflector as described in this section BA] Tighten 
3, Window as described in this section. 


Window regulator bolts to 9.5 Nem (84 Ib. in.). 


4. Lower window regulator 8/4 of the way down. 3. Window regulator motor harness electrical 
connector, 
Important 4. Window as described in this section. 
® Scribe the location of the upper window regula. 5. Water deflector as described in this section. 


tor bolts before loosening or removing them. 6. Trim panel as described in this section. 


RH SHOWN 
LH OPPOSITE 


REGULATOR WITH ‘STABILIZER GUIDE 
ae 5} BOLT 9.5 N-m (84 Ib. in.) 
REGULAT UPPER REGULATOR LOWER 
BOLT 9.5 Nm (eatin) LE) BOLT 9.5 N-m (84 Ib. in) 


STABILIZER GUIDE [zy LOWER Window 
DOOR PANEL 


Figure 13 ~ Window Regulator and Motor Assembly 
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MIRROR, OUTSIDE REARVIEW 
Figure 14 


Remove or Disconnect 

I. Lower window. 

2, Trim panel as described in this section. 

3. Water deflector as described in this section, 

4, Partially remove inner mounting panel to gain 
access to mirror harness connectors. 

5. Mirror wiring harness retainer. 

6. Mirror electrical connector. 
© Note wiring harness routing for reinstallation. 

7. Mirror retaining nuts. 

8. Mirror and insulator from door. 


Install or Connect 


NOTICE: See “Notice” on page 10-6-1 of this 


section, 
1. Mirror and insulator onto door and route wiring LHSIMILAR 
harness. 


2s Mirror retaining nats, OUTSIDE REAR VIEW MIRROR 


Tighten MIRROR INSULATOR 
@ Window retaining nuts to 5 Nem (44 Ib. in.). DOOR ASSEMBLY 


3. Electrical connector to wiring harness. sitsha eens 
4. Mirror wiring harness retainers. 

5. Inner mounting panel as described in this section. RETAINER 

6. Check clearance of mirror harness to window. BRACKET 

7, Water deflector as described in this section. 

8. 


Trim panel as described in this section. WIRING HARNESS 
MS 9426-106 


Figure 14 - Outside Rearview Mirror 


GLASS, MIRROR ~ LESS MOTOR 


Figure 15 4, Insert studs into holes in motor assembly and align 
the trunnion with retainer on glass case. 


- 5. Press firmly on center of glass case to engage trun- 
Remove or Disconnect nign:in-retaifier’ 


Grasp glass case firmly and pull straight out away Check mirror operation. 
from mirror housing. 


2. Cut wires near back of glass case. GLASS, MIRROR - AND MOTOR 


8. Carefully remove 2 studs from back of glass case. pr 
@ DONOT grasp threaded part of studs with pi.  Pugure #5 
ers hen removing as thread damage ™=Y > pemove or Disconnect 
T. Grasp glass case firmly and pull straight out away 
El Install or Connect from mirror housing. 
2. Serews from motor assembly. 
Studs to sockets on back of glass case by lightly tap- 5° Berens from motor 


ping with fiber mallet. 


2. Cut wires about 100 mm (4 inches) from back of 
Install or Connect 


glass case. 
3. Splice wires, and tuck wires and connectors into 1. Electrical connector. 
mirror housing. 2. Screws, motor-to-mirror housing. 
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HOUSING, OUTSIDE REARVIEW MIRROR 

TRUNNION (PART OF 3} 

RETAINER (PART OF 2) 

‘STUD, OUTSIDE REARVIEW MIRROR ADJUSTER BALL 
CASE WITH GLASS, OUTSIDE REARVIEW MIRROR 
MOTOR ASSEMBLY, OUTSIDE REARVIEW MIRROR 


RCT008-106¥-AP 
Figure 15 — Outside Rearview Mirror Glass and Motor 


3. Position glass case, inserting studs into motor and 
aligning trunnion with retainer. 


4. Press firmly on center of glass case to engine trun- 
nion in retainer. 


5. Check mirror operation. 


DOOR LOCK STRIKER 


Figures 16 and 17 


‘The door lock striker consists of a single metal bolt 
and washer assembly that is threaded into a tapped, 
floating cage plate located in the body lock pillar. With 
this design, the door is secured in the closed position 
when the door lock fork-bolt snaps over and engages 
the striker bolt. 
1. To adjust striker up or down, or in or out, mark 
striker position, then loosen striker bolt and shift 
striker as required. Tighten striker. 
2. To determine if striker fore or aft adjustment is (7) tock striker 
required, proceed as follows: ([E] wasuer 
A. Make certain door is properly aligned CE] puate, steicer MOUNTING 
B. Apply modeling clay or body caulking com- a]. sain 
pound to lock bolt opening. 

C. Close door only as far as necessary for striker 
bolt to form an impression. Complete door clos- 
ing will make clay removal very difficult. 


Figure 16 - Striker and Guide Pin 
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DOORS 10- 


‘MODELING CLAY 


STRIKER IMPRESSION 


LOCK FORK EDGE 


‘A MINIMUM DISTANCE OF 3/32 in, MUST BE 
MAINTAINED BETWEEN THE LOCK FORK EDGE 
AND THE STRIKER IMPRESSION. 

A MINIMUM DISTANCE OF 3/32 in. MUST BE 
MAINTAINED BETWEEN THE LOCK FORK BOLT 
AND THE STRIKER IMPRESSION. 


LOCK FORK BOLT 


Ms 9422-106 


Figure 17 — striker Adjustment 


D. Measure striker impression as follows: Striker 
impression should be centered fore and aft; 
however, some tolerances are allowed. In this 
alignment, it is important that minimum 
dimensions of 3/32 inch be maintained between 
the striker impression and both the fork-bolt 
and the lock fork-edge. The following spacers 
are available as service parts and can be used 
individually, or in combination, to achieve the 
specified alignment: 

5/64 inch Spacer 
5/32 inch Spacer 
1/4 inch Spacer 


5/16 inch Spacer 
If check indicates need for spacer, proceed as 
follows: 


i} Remove or Disconnect 

I. Mark position of striker on body lock pillar using a 
pencil. 

3. Lock striker, 


Install or Connect 
1. Spacer as necessary. 


2. Lock striker. Make certain striker is positioned 
within pencil mark, 


Tighten 
© Striker to 60 Nem (40 Ib. ft.), 


Important 

Whenever a door has been removed and reinstalled 
or realigned, the door should not be closed com- 
pletely until a visual check is made to determine if 
lock fork-bolt is correctly engaging with striker. 


DOOR WEATHERSTRIP 

Figure 18 

cz) Remove or Disconnect 

1. Door trim panel as described in this section. 


2. Door weatherstrip retaining screws. 
3. Door weatherstrip from door. 


Clean 


Weatherstrip sealing area on door. 


Fd Install or Connect 
1. Apply weatherstrip adhesive to door. 


2. Align clips on door weatherstrip to corresponding 
holes on doors. 


3. Push clips firmly into holes on door. 
4, Door weatherstrip retaining screws. 


al Tighten 


© Door weatherstrip retaining screws to 1.9 Nem 
(17 Ib. in.) 
5. Door trim panel as described in this section. 


DOOR WINDOW WEATHERSTRIPS 
Refer to SECTION 10-9A, 10-9B, 10-9C, for door 
window upper, front and rear weatherstrips. 


WINDOW OUTER SEAL STRIP 
Figure 19 


Remove or Disconnect 

1. Door trim panel as described in this section. 
2. Door window as described in this section. 

3. Window outer seal strip by drilling out rivets. 
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18 DOORS 


(1 screw wrth FLAT WASHER 
[3] sive oor weatHERsTRIP 


MS 8502-106 


Figure 18 - Weatherstrip 


| Install or Connect 


Window outer seal strip to door outer panel using 
rivets. 
2. Door window as described in this section. 
3. Door trim panel as described in this section. 


DOOR HINGES 
Figure 20 


NOTICE: Do not allow door to hang unsupported 
by one hinge. Damage may result. 


| Remove or Disconnect 

I. Open door. If hinge is to be replaced in same posi- 
tion, scribe mark around hinge. 

2. Suitably support door. 


Important 


© _ Ifentire door is to be removed, support the door 
at the floor and remove trim panel and inner 
mounting panel, disconnect wiring and remove 
harness from door. 


Important 


© To remove lower hinge, the fender must first be 
removed to gain access to attaching bolts. Refer 
to SECTION 10-5. 


3. Hinge-to-pillar retaining bolts. 
4. Hinge-to-door retaining bolts. 


Install or Connect 
Hinge-to-door retaining bolts. Tighten bolts to 
specification after alignment is complete. 


2. Hinge-to-pillar retaining bolts. Tighten bolts to 
specification after alignment is complete. 


ea} Important 


© If original hinge is to be replaced, make sure 
that hinge is within scribe marks on door. 


3. Wire harness if removed. 
4, Inner mounting panel, trim panel and fender, if 
removed. 


Check alignment of door. Refer to “Door Assembly 
Alignment” in this section. 


o 
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RH SHOWN 
LH OPPOSITE 


[E] Porniver 


2] DOOR PANEL 


Figure 19 - Door Window Outer Seal Strip 


[7] sony ince Pittar 

T] uPPer wince 

[Ey BOB Hine putan 
WELD NUT 


Figure 20 - Door Hinges 


[EZ] door Pant 
[ED cower wince 
98 7172-108 


DOOR ASSEMBLY ALIGNMENT 


Remove or Disconnect 

1. Fender to access door hinge. Refer to SECTION 
10-5. 

2. Loosen hinge-to-pillar bolts. 

3. Loosen hinge-to-door bolts. 


SECTION B-8 (INSTALLED) 


7] sie WINDOW OUTER SEAL STRIP 


Ms 8501-106 


Adjust 
Align door and check for proper fit. 


al Tighten 


@ Hinge-to-pillar bolts to 35 Nem (26 Jb. in.). 
© Hinge-to-door bolts to 35 Nem (26 Ib. in.). 


Install or Connect 
Fender, Refer to SECTION 10-5. 


DOOR MOLDING 
Figure 21 


Door moldings are attached with a stud and a nut 
at each end and 5 clips spaced between. 


Remove or Disconnect 
I. Open door. 
2. Nut from stud at each end of molding. 


3, Carefully remove molding by grasping molding and 
pulling outward at each fastener location. 
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install or Connect 


1. Starting at hinge end, align clips and studs on 
molding with holes in door. Slide molding rearward 


as far as possible. 


2. Push molding clips firmly into holes in door. 


3. Nuts at each end of molding. 


Tighten 
© Nuts to 1.4 Nem (12 Ib. in.), 


FASTENER TIGHTENING 


Actuator Extension Panel Screw 
‘Ajar Indicator Switch Screws 
‘Armrest Filler Screws ....... 
Bezel, Inside Handle Screws - 
Door Lock Screws . 
Guide, Window Stop : 
Guide, Door Window Channel 
Hinge-to-Door Bolts... 
Hinge-to-Pillar Bolts - 


Inner Mounting Panel Bolts/Serews af 


Lock Switch Screws 
Mirror Retaining Nuts 
Molding Nuts 

Outside Handle Nuts 
Stabilizer Bolts . 
Window-to-Regulator Nuts 
Window Pad Bolts . 
Window Regulator Bolts | 
Weatherstrip Screws ...- 


NUT 1.4.N-m (12 Ib. in.) 


[3] cup-push-in 


‘MOLDING 


95 7175-10-6 


Figure 21 ~ Door Molding 


SPECIFICATIONS 


9 Nem (17 Ib, i 
9 Nem (17 lb, 
4 Nem (12 lb, 
4. Nem (12 Ib. 
7 Nem (63 lb. 
‘5 Nem (69 lb. 
5 Nem (84 lb. 
- 35 Nem (26 Ib. ft.) 
._35 Nem (26 Ib. ft.) 
“1.9 Nem (17 Ib. in.) 
.. drive secure 
5 Nem (44 Ib. 
. 1.4.Nem (12 tb, 
6 Nem (53 lb. 
9.5 Nem (84 Ib. 
7.5 Nem (66 lb. 
9 Nem (79 lb. 
9.5 Nem (84 Ib. in. 
1.9 Nem (17 Ib. ii 


ii 
1 
1 
1. 
77 
9. 
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WINDOW RETAINER NUT WRENCH 
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DOORS 10-6-21 
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On-Vehicle Service .. 


BODY REAR END 10-8-1 


SECTION 10-8 
BODY REAR END 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


CONTENTS 


parts or system damage could result. 


General Description . 


Rear Lift Window/Hatch - Coupe 
Rear Lift Window - Except ZR1 
Rear Lift Window - ZR1 
Center High-Mount 

Stoplamp .. 
Defogger Gridline 

Repair ... ... Refer to Section 10-2 
Lower/Body Side, Hinge 

and Bushings . 
Latch Assembly . 
Latch Cable and Solenoid 

‘Assembly 
Strut . 
Strut Lower Bracket 3 
Switch, Lift Window Release . 
Weatherstrip . 

Interior ....... . 10- 
Cargo Lamps .......... Refer to Section 8B 
Cargo Lamp/Theft Deterrent Switch . 10-8-6 
Carpet .. . Refer to Section 10-10 
Front Trim Panel — Coupe . .. 10-8-6 
Side Trim Panel - Coupe 
Rear Trim Panel - Coupe . 
Luggage Shade . 
Luggage Shade Hook 


wosad 


DADAHK BA 


GENERAL DESCRIPTION 


‘The information in this section provides body 


Luggage Shade Brackets . = 10-8-9 
Roof Panel Front Storage Bracket... 10-8-9 
Roof Panel Rear Storage Bracket .... 10-8-9 


Rear Floor Compartment 
Lock and Handle ............045 
Rear Floor Compartment 
Door and Frame 
Body Side 
Lock Pillar Upper Trim 
Panel — Convertible . 
Lock Pillar Seals - Convertible . 
Pressure Relief Valve - Coupe . - 
Side Molding 
Rocker Panel 
Body Rear ‘ 
Fuel Filler Door ... 
Fuel Filler Door Bezel . 
Fuel Filler Door Hinge . 
Spare Wheel and Tire Carrier . 
Spare Wheel Carrier .. 
Hook Bracket Assembly 
Latch Bolt and Bracket 
Stowage Bracket ... 
Wheelhouse Liner Panel and Brace 
Specifications 
Fastener Tightening 


© The rear lift window may be manually released by 
pulling forward on the manual release cable 


service procedures that apply to the interior and exte- located below the latch between the carpet and 
rior area between the door lock pillar and the rear security shade 
bumper. Check contents for specific items. Also refer to 
SECTION 10-3 and SECTION 10-9 
ON-VEHICLE SERVICE Rear Lift Window - Except ZR1 


REAR LIFT WINDOW/HATCH — COUPE 
Figures 1 and 2 


CAUTION: Rear hatch must be securely Rear lift window and upper hinge are serviced as 
closed when operating the vehicle to pre- an assembly. The hinge pins can be replaced. 

vent entering of engine exhaust. Engine ‘The rear lift window can be removed by following 
exhaust can kill. It contains Carbon Mon- this procedure (driving out the hinge pins) or by remov- 


oxide (CO), which you can’t see or smell. ing the lower hinge to body nuts as in the ZR1 
It can cause unconsciousness and death. procedure. 
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= SX UFT WINDOW 


g UPPER RR BODY. 
REINFORCEMENT 


Ac1001-108.AP 


Figure 1 ~ Lift Window/Hatch Window and Hardware 
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BODY REAR END 10-8-3 


NUT, LATCH STRIKER, 
SEAL 

‘SPACER, LATCH STRIKER 

NUT, STRUT BRACKET. 
STRIKER, LATCH 

SEAL 

‘SPACER, STRUT BRACKET 
BRACKET, STRUT-WINDOW SIDE 
STUD, STRUT-WINDOW SIDE 
STRUT 

WEATHERSTRIP 

BOLT, LATCH STRIKER 

BOLT, LIFT WINDOW 

BUSHING, HINGE PIN 

HINGE, BODY SIDE - LOWER 
SPACER, BODY SIDE 

BRACKET, STRUT-BODY SIDE 

18] STUD, STRUT-BODY SIDE 


7 
& 
3 
a 
5 
6 
7 
8 
A 
Fa] 


EEEEEEE 


NUT, HEX 
‘CABLE/SOLENOID ASM., LATCH RELEASE 
LATCH, LIFT WINDOW 

RETAINER, LATCH STUD 

RELAY, LIFT WINDOW RELEASE 

‘SWITCH, CARGO LAMP/THEFT DETERRENT 
RIVET 

GROUND WIRE 

NUT, HEX 

SCREW 

NUT, HEX 

PIN, LIFT WINDOW HINGE 

WINDLACE 

BOLT, HINGE-WINDOW SIDE 

WASHER, HINGE 

SPACER, HINGE 

HINGE, WINDOW SIDE - UPPER. 


Rc1002-108-"-AP 


Figure 2 - Lift Window/Hatch Window and Hardware - Legend 


=} Remove or Disconnect 
I. Open rear lift window. 
2. Defogger connectors from struts at window. 


3. Struts from window bracket studs by prying out 
retainer while pulling strut from stud. 


Important 
© The aid of a helper will be necessary for the 
next step. 
4. Hinge pins connecting upper and lower hinges. 
© Drive through hinge pushing serrated end of 
pin out. 
5. Lift window from vehicle. 
6. Transfer parts as necessary. 


F4 Install or Connect 

1. With the aid of a helper position lift window to 
vehicle. 

2. Hinge pins. 

3. Struts and electrical connectors. 


Rear Lift Window - ZR1 
Figures 1 and 2 


Rear lift window and upper hinge are serviced as 
an assembly. The hinge pins can be replaced. 


Remove or Disconnect 

Removable roof panel. Refer to SECTION 10-9A. 

. Open rear lift window. 

Windlace. 

Partially remove right and left rear compartment 
front trim panels to access hinge nuts. 

5. Peel back and reposition noise control patch. 

6. High-mounted stoplamp connector and retainer. 


7. Struts from rear bracket studs by prying out 
retainer while pulling strut from stud. 


8. Lower window - DO NOT LATCH. 

9. Hinge nuts, 

10, With the aid of a helper lift window from vehicle. 
11. Transfer parts as necessary. 
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SPIER Ee 


Install or Connect 


With the aid of a helper position lift window to 
vehicle. 


Hinge nuts to 27 Nem (20 Ib. ft.). 
Struts. 

High-mount stoplamp connector and retainer. 
Noise control patch. 

Rear compartment front trim panels 
Windlace. 

Roof panel. Refer to SECTION 10-9A. 

Close rear lift window. 


Lower/Body Side, Hinge and Bushings 


Figures 1 and 2 


Lower hinges, hinge pins and hinge pin bushings 


can be serviced separately. To maintain support, only 
one hinge should be removed at a time. 


ca Remove or Disconnect 


eye 


oeras 


1. 
2. 
3. 

4, 


2 


Roof panel. Refer to SECTION 10-9. 
Open rear lift window. 

Windlace. 

Partially remove rear compartment front trim pan- 
els (center area). 

Peel back and reposition noise control patch. 
Hinge pin from upper and lower hinge. 

Lower hinge nuts. 

Lower hinge and spacer from vehicle. 

Hinge pin bushings from lower hinge if required, 


Install or Connect 

Hinge pin bushings if removed. 
Lower hinge and spacer to vehicle. 
Lower hinge nuts. 

Hinge pin. 


Al Tighten 


© Lower hinge nuts to 27 Nem (20 Ib. ft.) 
Noise control patch. 

Front trim panel and windlace. 

Roof panel. 

© Tighten rear screws first. 

Close rear lift window. 


Latch Assembly 
Figures 1 and 2 


A Remove or Disconnect 


1 


4, 
5. 


6. 


Open rear lift window. 
Rear trim panel as described in this section. 

Cargo lamp/theft deterrent switch mounting 
screws and reposition switch. 

Latch release cable assembly mounting screw. 
Latch assembly retaining nuts and ground wire 
connector. 

Latch assembly from vehicle. 


| Install or Connect 


1. 
2. 


o 


Latch assembly onto mounting studs. 
Ground wire connector to left mounting stud and 
latch assembly retaining nuts. Finger tighten. 


[P) adiust 


© Latch assembly as necessary. 


© Latch assembly retaining nuts to 27 Nem 
(20 Ib. ft.). 

Latch release cable assembly. 

Cargo lamp/theft deterrent switch and retaining 

screws. 

Rear trim panel. 

Close rear lift window. 


Latch Cable and Solenoid Assembly 
Figure 3 


Prior to replacing the latch release cable/solenoid 


assembly determine whether the failure was caused by 
a mechanical or electrical fault. Refer to SECTION 8A 
for release cable/solenoid assembly electrical diagnosis. 


2 


Remove or Disconnect 
‘Open rear lift window. 


© If necessary use release cable to manually 
release lift window. 


Rear trim panel as described in this section. 
Release cable and solenoid assembly from latch. 
Solenoid electrical connector. 


bd Install or Connect 


1. 


2. 


Solenoid electrical connector. 
Release cable and solenoid assembly to latch. 
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REAR BODY WIRING HARNESS GROUND 
NUT, LATCH, 27 Nem (20 LB. FT) 

BOLT, RELEASE CABLE, 8 Nem (72 LB. IN.) 
‘CABLE AND SOLENOID, LATCH RELEASE 
LATCH, REAR LIFT WINDOW 

PANEL, UPPER REAR BODY 

RIVET 

PLATE, LATCH STUD 

PANEL, REAR FLOOR 


EREEEEEEE 


RC1002-108.7.F 
Figure 3 — Rear Lift Window Latch and Cable 


a Tighten 


@ Release cable/solenoid assembly bolt to 8 Nem 
(721b. in.). 
3. Rear trim panel. 
4. Close rear lift window. 


Strut 
Figure 4 


it} Remove or Disconnect 

T. Open rear lift window. 

2. Support window. 

3. Rear defogger electrical connectors at both ends of 
strut. 

4. Strut from lower bracket by prying out retainer 
while pushing socket from stud. 

5. Strut from upper bracket. 


Install or Connect 
Strut to upper bracket. 
Strut to lower bracket. 
Defogger electrical connectors. 
Remove window support. 
Close rear lift window. 


oon 


EESECRCRCRSRORCRCRCE CBE 


BODY REAR END 10-8-5 


LUFT WINDOW 
BRACKET NUT 
BRACKET SPACER SEAL 


BRACKET SPACER 


WINDOW SIDE (UPPER) BRACKET 


sTuD 
RETAINER 
STRUT 


BODY SIDE (LOWER) BRACKET 


HEX NUT WITH CONICAL WASHER 


UPPER REAR BODY PANEL 


BOLT 


Ms 9516-108 
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Strut Lower Bracket 
Figure 4 


Remove or Disconnect 

Open rear lift window. 

Support lift window. 

Rear defogger lower electrical connector. 

Strut at lower bracket by prying out retainer while 
pushing rod socket from stud. 

Side trim panel as described in this section. 
Luggage shade cover hook screws and hook. 

Stud from bracket. 

Bracket nuts and bracket from vehicle. 


1 
2. 
3. 
4, 


SIEM 


EY Install or Connect 
Bracket and nuts onto vehicle. 


Al Tighten 


¢ Bracket nuts to 10 Nem (89 Ib. in.). 
2. Stud to bracket. 


Al Tighten 

© Stud to 27 Nem (20 Ib. ft.). 
Luggage shade cover hook and screws. 
Side trim panel. 

Strut to lower bracket. 

Defogger lower electrical connector. 
Remove lift window support. 

Close rear lift window. 


eraree 


Switch, Lift Window Release 

Refer to “Rear Compartment Release Switch” in 
either SECTION 8C (for console mounted switch), or 
SECTION 10-6 (for door mounted switch). 


Weatherstrip 
Figure 7 


NOTICE: When removing lift window weather- 
strip from body flange, use care not to rip the skin 
of the weatherstrip. If weatherstrip is cut or ripped 
it should be replaced or water leakage could occur. 


it] Remove or Disconnect 

1. Open rear lift window. 

2. Front and rear trim panels as described in this 
section. 

3. Side trim panel screws. 

4, Rear defogger electrical connectors at strut lower 
brackets. 

5. Weatherstrip from vehicle. 


bd Install or Connect 
1. Weatherstrip. 
© Position weatherstrip starting at the lower cor- 
ners of the window opening, seating the weath- 
erstrip firmly to the rear body panel flange 
around the entire window opening. 
2. Defogger electrical connector at strut lower 
brackets. 
3. Side trim panel. 
4. Front and rear trim panels 
5. Close rear lift window. 


INTERIOR 


Cargo Lamp/Theft Deterrent Switch 
Figure 5 


Prior to replacing the cargo lamp/theft deterrent 
switch, determine whether the failure was caused by a 
mechanical or electrical fault. Refer to SECTION 8A 
for cargo lamp/theft deterrent switch electrical 
diagnosis. 


Remove or Disconnect 

Open rear lift window. 

Rear trim panel as described in this section. 
Switch retaining screws and switch. 
Electrical connector. 


1 
2. 
3. 
4, 


bd Install or Connect 

1. Electrical connector 

2, Switch and retaining screws. 

3, Rear trim panel as described in this section. 
4, Close rear lift window. 


Front Trim Panel - Coupe 
Figure 6 


| Remove or Disconnect 

1. Open lift window. 

2. Roof panel. Refer to SECTION 10-9. 

3. Screw securing front trim panel to lock pillar. 

4, Seat belt from roof side bow. 

5. Cargo lamp lens by prying outward at the middle of 
rear edge of lens. 

6. Cargo lamp by prying at top center edge. 

7. Screw from front trim panel to side trim panel. 

8. Screws securing front trim panel to center and side 
roof bows. 

9. Windlace. 

10, High-mount stoplamp connections (right side ZR1 
only). 

11. Trim panel. 
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LAMP SWITCH 
LATCH BRACKET 
GROUND CONNECTOR 
NUT 

REAR STORAGE BRACKET 


Ms 9518-108 
Figure 5 - Cargo Lamp/Theft Deterrent Switch 


bd Install or Connect 

1. Position front trim panel to center and side roof 
bows. 

2. High-mount stoplamp connector (right side ZR1 
only). 

3. Screws securing front trim panel to center and side 
roof bows. 

4, Screw securing front trim panel to side trim panel. 

5. Lamp, lamp socket and lens. 

6. Seat belt to side roof bow. 

7. Screw to lock pillar. 

8. Windlace. 

9. Roof panel. Refer to SECTION 10-9. 

10. Close lift window. 


Side Trim Panel - Coupe 
Figure 6 


Remove or Disconnect 

1, Open lift window. 

2. Cargo courtesy lamp lens assembly by prying out- 
ward at the middle of rear edge of lens. 

3. Cargo lamp by prying outward at top to access 
panel screw. 

4. Lower three front trim panel screws. 


BODY REAR END 10-1 


5. Support lift window, 
6. Defogger electrical connection. 
7. Strut from lower bracket by prying out retainer 


while pushing rod socket from stud, 

8. Side trim panel screws. 

9. Maneuver side trim panel from under front trim 
panel. 

10. Side trim panel from vehicle. 


Install or Connect 

Position side trim panel to vehicle by maneuvering 
under front trim panel. 

Lower three front trim panel screws. 
Side trim panel screws. 

Strut to lower bracket. 

Electrical connection. 

Cargo lamp. 

Cargo lamp lens. 

Remove lift window support. 

Close lift window. 


di 


PEA AAR wLy 


Rear Trim Panel - Coupe 
Figure 6 


Remove or Disconnect 

1. Open lift window. 
Rear roof storage bracket handle by prying 
upward. 

3. Rear screws (two each side) from side trim panel. 

4, Screws from rear trim panel. 

5. Rear trim panel by maneuvering from under side 
trim panels. 


Install or Connect 

1. Position rear trim panel to vehicle and under side 
trim panels. 

2, Side trim panel screws. 

3. Rear trim panel screws. 

4. Roof panel rear storage bracket handle. 
¢ Press handle firmly onto latch. Concave sur- 

face facing forward. 
5. Close lift window. 


Luggage Shade 
Figure 7 


[J Remove or Disconnect 

T. Rear trim panel as described in this section. 

2. Center screw from right side trim panel. 

3. Right cargo lamp lens by prying center of rear edge. 
4. Right cargo lamp by prying center of upper edge. 
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() center roor sow 
[2] sive roor ow 
3] winovace 

[@) strut srackeT 
[] upper soy PANEL 


nur 


@ 
je 
SIDE TRIM PANEL. 


SCREW 


REAR BRACKET 
REAR TRIM PANEL 


[1a] REAR DEFOGGER CONNECTION - RH 
‘CHMSL JUMPER HARNESS -ZR1 ONLY 
[13] LAMP OPENING 

74] FRONT TRIM PANEL -RH 


‘Ms 8526-108 


Figure 6 - Rear Compartment Trim Panels 


5. Partially remove right side of cargo area front trim 
panel. Install or Connect 
¢ Lower 2 screws (one is in lamp opening). 1. Insert far side of shade in retaining slot. 
Lower portion of windlace. 2, Push shade roll cross car compressing spring while 
6. Defogger electrical connector from strut. compressing near end with tool and slide shade 
7. Support rear lift window. into retaining slot. 
8. Strut from lower mount. 3. Check operation of shade. 
9. Side trim panel. 4. Carpet retainer and shade hook. 
10. Reinstall strut to support window. 5. Support rear lift window. 
: ; : Carnet retainer and shade hook. 6. Remove strut from lower mount. 
. Shade. Be Sah tae Ste 
© Push shade roll cross car to compress far end position side trim panel 
while compressing near end with a flat-bladed etngtalt ate: 
veewiien eral aL 9. Defogger electrical connector. 


© With both ends compressed, pull shade roll for- 
ward out of near retaining slot. 


10. Front trim panel and windlace. 
11, Cargo lamp and lens. 


@ Shade from vehicle. 12. Rear trim panel and side trim panel center screw. 
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Luggage Shade Hook 


Remove or Disconnect 

1. Open lift window. 
Luggage compartment, shade lugs from hooks if in 
closed position. 

3. Screws and hook from lift window strut lower 
bracket and side trim panel. 


| Install or Connect 


1. Hook with screws to side trim panel and lower strut 
bracket. Do not tighten. 


Adjust 
® Position shade lugs into hooks and adjust 


hooks so as to remove possible wrinkles in 
shade material. 


Al Tighten 


@ Hook screws to 2.8 Nem (25 Ib. in.). 
2. Return shade to open position. 
3. Close lift window. 


Luggage Shade Brackets 


Remove or Disconnect 


1. Luggage compartment shade as described in this 
section. 

2. Bracket from rear body panel reinforcement by 
drilling rivets and prying apart at adhesive bond. 


Clean 


© Remaining adhesive from body panel reinforce- 
ment by sanding or using a solvent. 


Ed] Install or Connect 


‘Adhesive, GM P/N 12345093 or equivalent, to the 
bracket in a continuous bead approximately 8.0 
mm (0.31 inch) wide. 

2. Bracket to body panel reinforcement using rivets. 

3. Luggage compartment shade. 


Roof Panel Front Storage Bracket 


Figure & 


Remove or Disconnect 
I. Storage bracket cover screws and cover. 
2. Bracket nuts, washers and bracket. 


BODY REAR END 10-' 


ADHESIVE 

BODY UPPER PANEL 
LUGGAGE SHADE BRACKET 
LUGGAGE SHADE/COVER 
REAR COMPARTMENT SIDE PANEL 
SCREW 

LUGGAGE SHADE HOOK 
STRUT BRACKET 

RIVET 

u-NUT 

PANEL REINFORCEMENT 


MS 8552-108 
Figure 7 - Luggage Compartment Shade 


Install or Connect 
Storage bracket, washers and nuts. 


A) Tighten 


e Bracket nuts to 10 Nem (89 Ib. in.). 


Roof Panel Rear Storage Bracket 
Figure 9 


fe Remove or Disconnect 

I. Open rear lift window. 

2, Rear trim panel as described in this section. 

3. Roof panel storage hold-down latch assembly nuts, 
washers and latch, 

4, Roof panel storage bracket nuts. 

5. Roof panel storage rear bracket and washers. 
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FRONT BRACKET COVER 
SCREW 

u-NUT 

NUT 


[5] wasner 

[E] ear rioorpanet 

[7] REINFORCEMENT 

[E] Front sracket-Ri 
Ms 9515-108 

Figure 8 - Roof Panel Front Storage Bracket 


Pd Install or Connect 


T. Washers and roof panel storage rear bracket, 


4, 
5. 


Rear Floor Compartment Lock and Handle 
Figure 10 


Important 


© Place one washer on each right and left front 
mounting stud prior to storage bracket 
installation, 

Storage bracket nuts. 

Hold-down latch assembly. 


Tighten 

© Storage bracket and hold-down latch nuts to 
10 Nem (89 Ib. in.), 

Rear trim panel. 

Close rear lift window. 


I Remove or Disconnect 


1 
2, 


3. 


4 


Unlock and open floor compartment door. 
Lock cylinder retainer screw and retainer. 

Lock cylinder from handle. Refer to SECTION 0A 
for lock cylinder coding procedures. 

Door handle screw and handle. 


1. 
2. 
a 
4. 
5. 


ROOF STORAGE LATCH RELEASE HANDLE 
screw 

REAR TRIM PANEL 

NUT 

WASHER 

HOLDOWN LATCH 

REAR FLOOR PANEL 

u-NUT 

REAR BRACKET 


EEEEEESEE 


Ms 9517-108 


Figure 9 ~ Roof Panel Rear Storage Bracket and Latch 


Install or Connect 

Position rear carpet to door. 
Door handle and handle serew. 
Lock cylinder into handle. 

Lock cylinder retainer and screw. 
Close floor compartment door. 


Rear Floor Compartment Door and Frame 
Figure 10 


| Remove or Disconnect 


1. 
2. 


Open both compartment doors. 

Floor compartment handle as described in this 
section, 

Peel carpet from velcro strips and fold carpet back 


to access compartment screws. 


Floor compartment front and rear screws and 
compartment with tray from vehicle. 
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LOCK CYLINDER RETENSION SCREW 
LOCK CYLINDER RETAINER 

DOOR HANDLE - RH ONLY 

HANDLE MOUNTING SCREW 

LOCK CYLINDER AND CASE 

BOLT/SCREW, DOOR SECURING - LH ONLY 
DOOR AND FRAME ASSEMBLY 

FLOOR COMPARTMENT - RH 

STRIKER 


SCREW 
LOCK PILLAR UPPER TRIM PANEL- LH 
LOCK PILLAR REAR SEAL 

RETAINER 

LOCK PILLAR 

NUT 

LOCK PILLAR FRONT SEAL 


SILL TRIM PLATE 
BOLT/SCREW MS 8528-108 MS 9514-108 


FBEEREEEERE 


Figure 10 - Rear Floor Compartment Figure 11 - Lock Pillar Seal and Trim 


3. Lock pillar carpet and insulator to access panel 
Install or Connect nuts. 


1. Floor compartment, tray and screws to vehicle. 4, Panel nuts and panel from vehicle. 
2. Close compartment doors. 

3. Carpet to velero strips on doors. 
4. 


Install or Connect 


Floor compartment handle. T, Panel onto vehicle 
2. Panel nuts, insulator and pillar carpet. 
BODY SIDE 
5; , ' Al tighten 
Lock Pillar Upper Trim Panel - Convertible © Panel nuts to 2.5 Nem (22 Ib. in). 
Figure 11 3. Panel screw. 
Remove or Disconnect al Tighten 
I. Lower convertible top or remove convertible hard- © Panel screw to 1.5 Nem (13 lb. in.). 
top if equipped. Refer to SECTION 10-9C. 4, Hardtop if equipped. Refer to SECTION 10-9C or 
2, Trim panel to lock pillar screw. raise convertible top. 
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Lock Pillar Seals - Convertible 
Figure 17 


| Remove or Disconnect 

I. Lock pillar upper trim panel as described in this 
section. 

2. Push-in fasteners from seals. 

3. Front and/or rear seal as required by peeling seal 
away from lock pillar flange. 


Clean 


© Adhesive from lock pillar flange and seal assembly 
if seals are to be reused. 


Install or Connect 

1. Adhesive to entire area of body panel flange which 
contacts the front upper pillar seal. 

2. Front seal and push-in fastener. 

3. Adhesive to entire area of body panel flange which 
contacts the rear upper pillar seal. 

4, Rear seal and push-in fastener. 

5. Lock pillar upper trim panel. 


Pressure Relief Valve - Coupe 
Figure 12 


Remove or Disconnect 
1. Screw. 
2. Slide valve down to disengage mounting tab. 


BA Install or Connect 


T, Position valve in door pillar engaging upper tab. 
2. Screw. 


Al Tighten 


© Relief valve screw to 1.7 Nem (15 Ib. in.). 


Side Molding 
Figure 13 


Remove or Disconnect 

1. Bolts/screws at forward edge of rear wheelhouse 
panel to access molding nuts. 

2. Two nuts securing molding to panel. 

3. Molding from vehicle. 


x} Install or Connect 
I. Position molding on vehicle. 
2. Nuts to molding. 


(10) pressure RELIEF VALVE 
2] screw 


Ms 1058-108 


Figure 12 ~ Pressure Relief Valve 


REAR BODY PANEL 
WHEELHOUSE PANEL 


MOLDING 
REAR BODY LOWER PANEL 
NuT 


Ms 10589-108 
Figure 13 - Rear Body Side Molding 


al Tighten 


© Nuts to 14.Nem (12 1b. i 
3. Wheelhouse panel bolts/screws. 


al Tighten 


¢ Bolts/screws to 10 Nem (89 lb. in.). 
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Rocker Panel 


Figure 14 


Es Remove or Disconnect 


Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 


2. Six bolts from bottom of rocker panel. 
3. Two lower bolts from front wheelhouse panel. 


4, Rear tire and wheel assembly (except ZR1) for bet- 
ter access. Refer to SECTION 3E. 


5. Rear wheelhouse liner panel bolts as required to 
access rocker panel bolt inside side door pillar 
(except ZR1). 

6, Remove bolt. 


7. Upper screws from rocker panel and rocker panel 
from vehicle. 


8. Push-in nut(s) from body as required. 


e| Disassemble 


© Drill four rivets and reinforcement from rocker 
panel. 


Assemble 
© Rocker panel and reinforcement using four rivets. 


FA Install or Connect 
1, Push-in nut(s) to body if removed. 
2, Rocker panel to vehicle. 


Ql Tighten 


Rocker panel alignment must be maintained 
while tightening screws and bolts. 

¢ Rocker panel upper screws to 14 Nem 
(12 Ib. in.). 

@ Rocker panel bolt inside side door pillar to 1.9 
Nem (17 lb. in.) (except ZR1). 

© Bottom rocker panel and front wheelhouse 
lower bolts to 1.9 Nem (17 Ib. in.). 


3, Rear wheelhouse liner panel bolts (except ZR1). 


al Tighten 


Rear wheelhouse bolts to 10 Nem (89 Ib. in.), 
4. Tire and wheel assembly if removed. 
5. Lower vehicle. 
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BODY REAR 


Fuel Filler Door 
Figure 15 


& Remove or Disconnect 


1. Filler door mounting screws. 
2. Filler door from filler bezel hinges. 


fl Disassemble 


© Fuel filler door emblem nuts and emblem. 


Important 

© Fuel filler door emblem is bonded to the filler 
door. Use a heat gun to soften the bond before 
removing. 


Assemble 


@ Fuel filler door emblem to fuel door with adhesive 
and nuts. 


a Tighten 


e Emblem nuts to 3 Nem (27 lb. in.). 


Install or Connect 
1. Filler door to bezel hinges. 
2. Filler door mounting screws. 


Fuel Filler Door Bezel 
Figure 15 


cs] Remove or Disconnect 

1. Filler door as described in this section. 
Bezel to body mounting screws. 

3. Bezel assembly from vehicle. 

4, Fuel filler door bumpers from bezel. 


Install or Connect 
Door bumpers to bezel. 


Important 
© Sealing strips must completely cover the front 
two “U” nut access holes and screw holes before 
the bezel assembly is installed. 
2. Bezel assembly onto vehicle. 
3. Bezel to body mounting screws. 
4, Filler door. 
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4 BODY REAR END 


EXCEPT ZR1 


‘SECTION BB 


ca 
@ 


WHEELHOUSE PANEL 
FENDER, FRONT 

GB) nur 

[) Doon OPENING PANEL (DOOR SILL) - LH 
jes 


BOLT/SCREW, REAR - EXCEPT ZR1 - 
1.9m (17 IB. in.) 


[6] PANEL, UPPER BODY LOWER EXTENSION 
[Ey rocker pane 


EXCEPT ZR1 


SECTION CC 


BOLT/SCREW, LOWER - 1.9 N-m (17 Ib. in.) 
SCREW, UPPER - 1.4. N-m (12 Ib. in.) 
REINFORCEMENT, ROCKER PANEL 

u-NUT 

RIVET, REINFORCEMENT MOUNTING 
SCREW, FRONT - 1.9 N-m (17 Ib. in.) 


Figure 14- Rocker Panel 


Fuel Filler Door Hinge 


Figure 15 


The fuel filler door hinge assembly is serviced 
using GM repair kit P/N 10146466. 


| Remove or Disconnect 

I, Fuel filler door bezel as described in this section. 
2. Hinge spring. 

3. Snap ring retainers, hinge and pins from bezel. 


Fd Install or Connect 

I. Hinge, pins and snap ring retainers onto bezel. 
2. Hinge spring. 

3. Door and bezel onto vehicle. 


SPARE WHEEL AND TIRE CARRIER 

‘The spare wheel and tire carrier is mounted to the 
rear frame crossmember with two hook bracket assem- 
blies, and to the impact bar by a latch bolt and bracket. 


Spare Wheel Carrier 
Figures 16 and 17 


Remove or Disconnect 

Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

Spare wheel from carrier. 

Loosen latch bolt and pivot out of lip on carrier. 
Lower carrier by pushing up then back on carrier. 
Drill out rivets from hook retainer. 

Position carrier to allow hook to release from car- 
rier bracket. 


Soe we 
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FUEL TANK FILLER 


FUEL TANK FILLER 
DOOR DOOR BEZEL 


HINGE [E] urren soo pane. 


BUMPER 


screw [E] unurseat 


Ms 8541-108 
Figure 15 — Fuel Filler Door Assembly 


Important 


© Carrier brackets are part of the carrier and are 
replaced as a unit. 


Install or Connect 


Hook into opening in carrier bracket. 
Rivet hook retainer to carrier bracket. 
Spare wheel to carrier. 

Raise carrier and hook latch bolt. 
Tighten latch bolt. 


Tighten 
© Latch bolt to 8 Nem (72 Ib. in.). 


Hook Bracket Assembly 
Figures 16 and 17 


1. 
2, 
a 
4, 
5. 


ca Remove or Disconnect 
~ Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 
Spare wheel carrier as described in this section. 
3. Bolts securing hook bracket to rear crossmember. 
4, Loosen hook nut and remove hook from hook 
bracket. 


i 
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FA Install or Connect 
1. Hook into hook bracket. 


Distance from base of hook bracket to bend in 
hook 155 to 165 mm (6.1 to 6.7 inches). 
2. Hook nut to bracket. 


ighten 
© Hook nut to 34 Nem (25 Ib. ft.). 
3. Hook bracket to rear crossmember with bolts. 


Al Tighten 
© Hook bracket bolts to 25 Nem (18 lb. ft.). 
4. Spare wheel carrier. 


Latch Bolt and Bracket 
Figures 16 and 17 


fb Remove or Disconnect 


1. Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 


Spare wheel from carrier. 
Unscrew latch bolt from latch bolt nut. 

Push nut up through bracket and remove. 

Bolts securing latch bolt bracket to rear impact bar. 


ake 


x} Install or Connect 
1. Latch bolt bracket to rear impact bar with bolts. 


Al Tighten 


© Latch bolt bracket bolts to 10 Nem (89 Ib. in.). 
2. Latch bolt and latch bolt nut to latch bolt bracket. 
Do not tighten. 

Spare wheel to carrier. 

‘Tighten latch bolt. 


Ae 


Tighten 
Latch bolt to 8 Nem (72 Ib. in.). 
5. Lower vehicle. 


Stowage Bracket 
Figures 16 and 17 


Remove or Disconnect 

Raise and suitably support vehicle. Refer to SEC- 

TION 0A. 

2. Spare wheel and lower carrier. 

8. Drill out rivets securing stowage bracket to rear 
impact bar. 
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BODY REAR END 10-8-17 


IMPACT BAR, REAR 


CROSSMEMBER, REAR 


CARRIER, SPARE WHEEL 
INSULATOR PAD. 

BOLT 25 N-m (181. ft) 
HOOK, CARRIER 

NUT HOOK 34 N-m (25 Ib. ft.) 


BRACKET HOOK - LH 


BRACKET CARRIER - LH 


10 ] RETAINER, HOOK 


RIVET 


BRACKET LATCH BOLT 


1 
2 

[3] nur.arc sour 

[14] sout/screw 10N-m (89 tb. 

45] U-NUT 


[16] spacer LATCH BOLT 
17_} LATCH BOLT 8 N-m (72 Ib. in.) 
[ra] enacker srowace 


MS 9576-10-8 


Figure 17 ~ Spare Wheel and Tire Carrier ~ Legend 


Install or Connect 


I. Stowage bracket to rear impact bar with rivets. 
2. Spare wheel and carrier. 
3. Lower vehicle. 


WHEELHOUSE LINER PANEL AND BRACE 
Figures 18 through 21 


cz) Remove or Disconnect 

1. Raise and suitably support vehicle. Refer to SEC- 
TION 0A. 

2. Rear tire and wheel assembly. Refer to SECTION 
3E. 

3. Wheelhouse bolts around perimeter of panel. 

4. Wheelhouse bolt from bottom rear of rocker panel. 

5. Wheelhouse bolts from rear side member and 
wheelhouse from vehicle. 

6. Bolts, brace and support from rear bumper impact 
bar if necessary. 


x Install or Connect 


Panel brace and support (coupe only) to rear bum- 
per impact bar, Do not tighten bolts. 


2. Wheelhouse liner panel and bolts to rear side 
marker. Do not tighten bolts. 

3, Wheelhouse liner panel bolt to bottom rear of 
rocker panel. Do not tighten bolt. 

4, Wheelhouse liner panel bolts around perimeter of 
panel 


Tighten 
Wheelhouse liner panel alignment must be 
maintained while tightening bolts. 
@ = Wheelhouse liner perimeter bolts to 1.9 Nem 
(17 Ib. in.). 
© Wheelhouse liner to brace bolt to 5.9 Nem 
(52 Ib. in.). 
© Brace(s) to impact bar bolt to 10 Nem 
(89 Ib. in.). 
© Rocker panel to pillar bolts/screws to 1.9 Nem 
(17 Ib. in.). 
 Wheelhouse to rear side member to 9.5 Nem 
(84 Ib. in.). 
5, Tire and wheel assembly. 
6. Lower vehicle. 
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Grey 


LH SHOWN 
RH OPPOSITE 


LH SHOWN 
RH OPPOSITE 


WHEELHOUSE LINER PANEL- LH 
REAR IMPACT BAR, 
FASCIA 


PANEL - UPPER REAR BODY 


REAR SIDE MEMBER 


FASCIA - REAR BUMPER, u-nuT 


BRACE - LH WHEELHOUSE LINER PANEL 
BOLT/SCREW 10 N-m (89 Ib. in.) 
U-NUT-LH BRACE 

U-NUT- RH BRACE 

BOLT/SCREW 5.9 N-m (52 Ib. in.) 


BRACE - LH WHEELHOUSE LINER PANEL 


PANEL -LH WHEELHOUSE LINER 


BOLT/SCREW LINER TO SIDE MEMBER 
9. Nem (80 Ib. in.) 


BOLT/SCREW LINER TO BRACE 5.9 N-m (52 Ib. in.) 


BOLT/SCREW LINER TO BODY PANEL 
4.9 Nem (17 Ib. in.) 


U-NUT 


(MS 9513-108 Ms 9511-108 


Figure 19 - Rear Wheelhouse Panel Brace 


PANEL, REAR BODY 
LINER, WHEELHOUSE 
STUD PLATE 


NUT 4.5 Nem (40 Ib. in.) 
) 


NUTS.75 Nem (51 Ib. 
‘SUPPORT 
FASCIA 


SECTION ACA 


RETAINER 


Ms 9573-108 


Figure 20 - Rear Fascia Support - Convertible 
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BODY REAR END 10-8-19 


z 


LH SHOWN 
SECTION A-A RH OPPO! 


PANEL, UPPER 
LINER, WHEELHOUSE 
STUD PLATE 
‘SUPPORT, FASCIA 


NUT (2R1 ONLY) 4.5 Nem (40 Ib. in.) 


NUT (EXCEPT ZR1) 5.75 N-mn (51 Ib. in.) 
NUT 5.75 N-m (51 Ib. in.) 
FASCIA 


RETAINER FASCIA 


MS 9512-108 


Figure 21 - Rear Fascia Support - Coupe 


SPECIFICATIONS 


FASTENER TIGHTENING 


Rear Lift Window Latch Striker Bolt 
Rear Lift Window Bracket Bolts 
Latch Assembly Retaining Nuts 
Rear Lift Window Upper Hinge Boit . 
Rear Lift Window Lower Hinge Nuts 
Strut Lower Bracket Nuts ... 

Strut Stud 
Fuel Tank Filler Door Emblem Nuts 
[Jit Window Release Gable Solenoid Assembly Bolt . 
Lock Pillar Upper Trim Panel Nuts ....... 
Lock Pillar Upper Trim Panel Screw 22022020 000.1 
Luggage Cover Hook Screws . Bidet 
Rocker Panel Screw . 
Rocker Panel Pillar B 
Rocker Panel Lower Bolts 
Hook Bracket Bolts 
Rear Body Molding N 


6 Nem (54 Ib. in.) ; 
6 Nem (54 Ib. in.) 
«27 Nem (20 Ib. ft.) 
11.5 Nem (13 Ib. in.) 
- 27 Nem (20 Ib. ft.) 
+ 10 Nem (89 Ib. in.) 
. 27 Nem (20 Ib. ft.) 


1.4 Nem (12 Ib. 
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Pressure Relief Valve Screw .... 1.7 Nem (15 Ib. in.) 
Floor Compartment Door Securing Bolt/Screw 1.9 Nem (17 Ib. in.) 
Floor Compartment Door and Frame Mounting Bolts/Screws 1:4. Nem (12 Ibvin.) 
Wheelhouse Perimeter Bolts/Screws . 1.9 Nem (17 Ib. in.) 
Wheelhouse to Brace Bolts/Screws 5.9 Nem (62 Ib. in.) 
Wheelhouse to Impact Bar Bolt . 10 Nem (89 Ib. in.) 
Wheelhouse to Side Member Bolts/Screws - 9 Nem (80 Ib. in.) 
Wheelhouse Support to Body Nut —ZRi 4.5 Nem (40 Ib. in.) 
Wheelhouse Support to Body Nut — Except 2Ri 5.75 Nem (51 Ib. in.) 
Wheelhouse Support to Fascia Nut .... 5.75 Nem (51 Ib. in.) 
Spare Wheel Hook Bracket Bolt . 25 Nem (18 Ib. ft.) 
Spare Wheel Latch Bolt ..... 8 Nem (72 Ib. in.) 
Spare Wheel Latch Bolt Bracket Boits | 10 Nem (89 lb. in.) 
Spare Wheel Carrier Hook Jam Nut . «88 Nem (24 Ib. ft.) 
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REMOVABLE ROOF PANEL - COUPE 10-9A-1 


SECTION 10-9 
ROOF AND CONVERTIBLE TOP 


CONTENTS 


Removable Roof Panel-Coupe Section 10-9C .. Removable Hardtop - Convertible 
Folding Top - Convertible Section 10-9D . Roof - Miscellaneous 


Section 10-94 
Section 10-98 


SECTION 10-94 
REMOVABLE ROOF PANEL-COUPE 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If'a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread-locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 


General Description 10-9A-1 Rear Roof Locator 10-98-5 
On-Vehicle Service 10-9A-1 Rear Roof Locator Bracket 10-9A-5 
Roof Panel Assembly . 10-9A-3 Roof Storage Brackets . Section 10-8 
Headliner ... 10-9A-3 Front Weatherstrip. + Section 10-2 
Frame Pads - Rear and Side 1094-4 Rear Weatherstrip and Retainers ..... 10-9A-7 

Front Holddown Plate ... 10-9A-4 Side Weatherstrip, Retainer, 

Sunshade Support . 10-98-4 Protector and Seal 10-947 

Front Holddown Captive Bolt and Specifications . 10-9A-9 

Retainer .... Fastener Tightening ..... 10-98-9 
Adhesives and Solvents. 10-98-9 
GENERAL DESCRIPTION ON-VEHICLE SERVICE 

The roof panel assembly is available in a fiberglass NOTICE: Before removing the roof panel for 
color keyed panel or an acrylic tinted panel (blue or service: 
bronze). Park the vehicle on a level surface. 

The panels are mounted to the vehicle at four © Automatic transmission must be in “PARK.” 
points to maximize structural integrity. The front of Manual transmission must be in “REVERSE” 
the panel mounts to a holddown bracket/sunshade or “FIRST” gear. 
support at each end of the windshield frame and the Set parking brake firmly. 
rear mounts to the roof center bow by locators and Lower side windows all the way down. 
brackets. Turn the radio “OFF” to lower power antenna. 

‘A special tool for removal and installation of the @ Tum ignition “OFF.” 


roof panel is stored in the console compartment. 
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10-9A-2 REMOVABLE ROOF PANEL - COUPE 


Figure 1 - Removable Roof Panel - Coupe 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


ROOF PANEL 
MOLDING, ROOF PANEL. 

‘SCREW, REAR LOCATOR BRACKET 27 N-m (20 Ib. ft.) 
WASHER 

SHIM, REAR LOCATOR BRACKET 


BRACKET, REAR LOCATOR 


LOCATOR, REAR 


INSULATOR, REAR LOCATOR BRACKET 
‘SCREW, REAR LOCATOR 27 N-m (20 1b. ft.) 


PANEL FRAME (PART OF #1) 


‘SCREW, LOCATOR 27 N-m (20 Ib. ft.) 
ROOF TRIM PANEL - HEADLINER (WITH FIBERGLASS ROOF 


PANEL ONLY 


SEAL, FRONT 
SEAL, REAR 


PROTECTOR - SIDE WEATHERSTRIP - LH SHOWN 
RETAINER, SIDE WEATHERSTRIP- LH SHOWN 


‘SIDE WEATHERSTRIP - LH SHOWN 


‘SCREW, 4.2 Nem (37 Ib. in.) 


REAR WEATHERSTRIP 


FASTENER, REAR WEATHERSTRIP 


REMOVABLE ROOF PANEL - COUPE 10-9A-3 


RETAINER, REAR WEATHERSTRIP SIDE 

FRONT WEATHERSTRIP 

FASTENER, FRONT WEATHERSTRIP 

RETAINER, FRONT WEATHERSTRIP - LH SHOWN 
SUN SHADE 

RETAINER, REAR WEATHERSTRIP UPPER, 

‘SUN SHADE SUPPORT/HOLD DOWN BRACKET 
RETAINER, SUN SHADE 

COVER, SUN SHADE SUPPORT 

BOLT/SCREW 27 Nem (20 Ib. in.) 

PLATE, FRONT HOLD DOWN 

SCREW, 1.9 Nem (17 Ib. in.) 

NUT, 4N-m (35 Ib. in) 

‘SPRING, SUNSHADE MOUNTING 

BOLT, SUPPORT MOUNTING 30 N-m (22 Ib. in.) 
BOLT/SCREW, UPPER 1.9 N-m (17 Ib. in.) 

PAD, REAR FRAME - RH SHOWN 

PLUG, PANEL 

‘SPACER, PANEL 

PAD, SIDE FRAME -RH SHOWN 


Figure 2- Roof Legend 


ROOF PANEL ASSEMBLY 
Figures 1 and 2 


CAUTION: To help avoid personal injury 
and property damage, do not operate 
vehicle with roof panel installed unless 
all fasteners are tight. 


| Remove or Disconnect 

Reposition sunshade to access front holddown 
screws. 

Ratchet from console compartment. 

Loosen front holddown captive screws and rear 
locator captive screws, 


NOTICE: The screws are designed to stay in place 
when loosened. 


Roof panel from vehicle. 


Install or Connect 


Roof panel into position on vehicle. 
Front holddown screws and rear locator screws to 
roof panel. 


Tighten 


© Front holddown captive screws to 17.5 Nm (13 
Ib. ft.). 
© Rear locator captive screws to 15 N-m (11 Ib. 
ft.). 
3. Ratchet to position in console compartment. 


HEADLINER 
Figures 1 and 2 


Remove or Disconnect 


T, Roof panel from vehicle as described in this 
section. 

2. Headliner from roof panel by peeling away glued 
areas from roof panel. 


Clean 


Headliner contact area to remove old adhesive 
from roof panel. 


Install or Connect 


Adhesive to roof panel at headliner contact area. 
Headliner into position on roof panel, press at 
contact areas to set adhesive. 

3. Roof panel to vehicle as described in this section. 


pr 
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10-9A-4 REMOVABLE ROOF PANEL - COUPE 


FRAME PADS - REAR AND SIDE 
Figures 1 and2 


Remove or Disconnect 


© Frame pad from roof panel frame by peeling away 
from frame. 


Clean 


© Contact surface of both roof panel frame and 
frame pad mating surface. 


bd Install or Connect 


NOTICE: Replacement frame pads have adhesive 
on them. It isn’t necessary to apply adhesive to 
contact area. 


1. Adhesive to contact surface of roof panel if reusing 
frame pad. 

2. Frame pad to contact area of roof panel frame. 
Press to set. 


FRONT HOLDDOWN PLATE 
Figures 1,2 and 3 


Remove or Disconnect 
1. Roof panel from vehicle as described in this 
section. 
2, Screws mounting holddown plate to roof panel 
frame. 
3. Holddown plate from roof panel frame. 


Install or Connect 

T, Position holddown plate into recess in roof panel 
frame. 

2, Screws mounting holddown plate to roof panel 
frame. 


Tighten 
 Holddown plate screws 27 N-m (20 Ib. ft.). 
3. Roof panel to vehicle as described in this section. 


SUNSHADE SUPPORT 
Figure 3 


Remove or Disconnect 


I, Roof. 
2. Support cover. 
3. Sunshade. 
4. 
5. 


Mirror. 
Garnish molding. 


ka Important 


‘@ Scribe location of support to windshield frame 
prior to removal. 


Tighten 

© Bolt/screws to 30 N-m (22 Ib. ft). 
Position garnish molding. 
Sunshade. 

Mirror. 


a ld 


Tighten 
‘Mirror screw to 3.7 N-m (33 Ib. in.) 
Garnish molding screws. 


Support cover. 


er 


Tighten 
@ Garnish molding and support cover screws to 


1.9N-m(17Ib. in). 
7. Roof panel. 


FRONT HOLDDOWN CAPTIVE BOLT AND 
RETAINER 
Figures 3 and 4 


EH Remove or Disconnect 


‘Remove panel or lower top. 

Support cover. 

Sunshade. 

Inside mirror. 

Garnish molding. 

Carefully pry retainer and bolt out of support 
using a flat bladed screwdriver. 


bd Install or Connect 


ae oe 


I, Insert bolt into silencer. 

2. Insert silencer with bolt into retainer. 

3. Align location rib on retainer with notch in 
support and press into place with a “C” clamp and 
socket. 

Position garnish molding. 

Mirror and sunshade. 


oP 


Tighten 


irror screw to 3.7 N-m (33 Ib. in.). 
6. Sunshade cover and garnish molding screws. 


Tighten 


@ Screws to 1.9 N-m (17 Ib. in.). 
7. Roof panel. 
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ROOF PANEL 
PLATE, FRONT HOLDDOWN MOUNTING 


PLATE, FRONT HOLDDOWN 


SCREW, SUPPORT COVER - 1.9 N-m (17 I 


NUT, SUNSHADE MOUNTING 
RETAINER 


BOLT, SUPPORT - 30 N-m (22 Ib. ft.) 
SPRING 


‘WINDSHIELD FRAME 


SUNSHADE ASSEMBLY 


CAGE NUT 


CAPTIVE BOLT, ROOF PANEL MOUNTING - 
47 Nm (13 Ib. ft) 


SUPPORT, SUNSHADE 


COVER, SUNSHADE SUPPORT 


BOLT, FRONT HOLDDOWN PLATE - 
27 Nem (20 Ib. ft.) 


J PSP G8HHeeeee 


Figure 3 - Front Holddown Plate and Bracket 


REMOVABLE ROOF PANEL - COUPE 10-9A-5 


[] wor LE] reranen 
[=] suencer 


Figure 4- Front Holddown Bolt 


REAR ROOF LOCATOR 
Figures 1,2 and 5 


NS 15912 


Remove or Disconnect 

1. Roof panel as described in this section. 

2. Rear frame pad, as described in this section, to 
access rear roof locator retaining screws. 

3. Screws mounting rear roof locator to roof panel 
frame. 

4. Rear roof locator from roof panel. 


bd Install or Connect 


T, Rear roof locator to roof panel. 
2. Screws mounting rear roof locator to roof panel. 


Tighten 
Rear roof locator screws to 27 N-m (20 Ib. ft.). 
3. Rear frame pad to roof panel using trim adhesive 
or equivalent. 
4. Roof panel as described in this section. 


REAR ROOF LOCATOR BRACKET 
Figures 1,2 and 5 


Remove or Disconnect 


1. Removable roof panel as described in this section. 
2. Rear lift window front trim panel. See SECTION 
10-8. 


Important 


© Scribe location of rear roof locator bracket to 
roof frame prior to removal. 

© Note number and location of shims for 
installation purposes. 


3. Rear roof locator bracket mounting bolts, bracket, 
shims, and washers. 
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10-9A-6 REMOVABLE ROOF PANEL - COUPE 


[7] REAR LOCATOR MOUNTING SCREW 27 N-m (20 Ib. in.) REAR LOCATOR BRACKET SHIM. 


[2] Removase ROOF PANEL FRAME BODY UPPER REAR PANEL 


3] REARLOCATOR INNER ROOF BOW 


@] LOCATOR BRACKET SCREW 27 N-m (20 Ib. in.) REAR LOCATOR BRACKET WASHER 


5] REAR LOCATOR BRACKET CAGE NUT 


RETAINER, REAR WEATHERSTRIP CENTER ([E] RETAINER, REAR WEATHERSTRIP SIDE - LH 
SCREW 1.9 Nem (17 Ib. in.) (7) oor center Bow 

SEALING TAPE ] WEATHERSTRIP, REAR 

ROOF SIDE BOW-LH S] PUSHIN FASTENER 

(5) screw 4.2 w-m (37 Ib. in.) ‘MS 8530-108 


Figure 6 - Roof Panel Rear Weatherstrip 
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REMOVABLE ROOF PANEL - COUPE 10-9A-7 


Install or Connect 


T_ Rear roof locator bracket by aligning scribe marks 
and installing bolts, shims, and washers. 


Important 


© Use number and location of shims as noted 
during removal. Distance between bracket 
center holes should be approx. 80 cm. 

© The rear edge of the roof panel should be flush 
to 1.5 mm under flush to the roof center bow. 


Tighten 


Roof panel rear roof locator bracket bolts to 27 
N-m (20 Ib. ft.). 
2. Rear lift window front trim panel. 
3. Removable roof panel as described in this section. 


REAR WEATHERSTRIP AND RETAINERS 
Figure 6 


Remove or Disconnect 


T, Roof panel from vehicle. 

2. Push-in fasteners from weatherstrips at left and 
right lower side bows. 

3, Weatherstrip from retainers by _ peeling 
weatherstrip out of retainers and cutting through 
adhesive bond with a sharp edged gasket scraper. 


NOTICE: When cutting adhesive from 
weatherstrip be careful not to cut into skin of 
weatherstrip. If weatherstrip is cut or ripped it 
should be replaced or water leakage will occur. 


4. Left and right retainers by removing screws and 
separating retainers from roof bow. 

5. Rear roof center weatherstrip retainer by 
removing screws and separating retainer from roof 


© Adhesive and sealing tape from weatherstrip 
retainers, side and center bows. Also, clean 
adhesive from the roof panel rear weatherstrip if it 
is to be reused. 


Inspect 


Weatherstrip for holes, tears or breaks in the 
surface skin. If tears, holes or breaks are found, 
the weatherstrip must be replaced. 


Install or Connect 


Important 


© Replace the weatherstrip retainer sealing tape 
with new material. The material should not be 
stretched or it may creep after installation 
causing a gap (leak) in the sealing system. 

1. Sealing tape to side bow and center bow 
weatherstrip retainers. 

2. Weatherstrip center retainer and screws to center 
bow. 

3. Right and left weatherstrip retainer and screws to 
side bows. 

4. Apply thumb grade sealer to each end of retainers 
to bridge step from retainers to body surface. 

5. Apply adhesive to the weatherstrip retainers and 
exposed body portions in between retainers. It is 
important that parts of the weatherstrip not 
within the retainers be sealed to the body with a 
continuous and liberal amount of adhesive. 

6. Weatherstrip into retainers starting at the bottom 
of the side bow weatherstrip retainers and using 
the push-in fasteners. 

7. Roof panel and check fit. 


SIDE WEATHERSTRIP, RETAINER, PROTECTOR 
AND SEAL 
Figures 1, 2, 7and& 


Remove or Disconnect 


T, Roof panel as described in this section 

2. Screw from rear edge of weatherstrip. 

3. Weatherstrip from retainer by gently pulling 
weatherstrip out of side weatherstrip retainer and 
cutting through adhesive bond with a sharp knife. 


NOTICE: When cutting adhesive from 
weatherstrip be careful not to cut into skin of 
weatherstrip. If weatherstrip is cut or ripped it 
should be replaced or water leakage will occur. 


Screws from side weatherstrip retainer. 

Retainer from roof panel by gently pulling 

retainer loose from adhesive. 

6. Side weatherstrip protector from roof panel by 
pulling loose from adhesive. 

7. Roof panel seal, 


ae 


Clean 


‘Side weatherstrip, retainer, protector and roof 
panel contact surfaces to remove old adhesive. 
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10-9A-8 REMOVABLE ROOF PANEL - COUPE 


LH SHOWN 
RH OPPOSITE 


[77] removasie RooF PANEL 
SIDE WEATHERSTRIP RETAINER 

SCREW 2.5 N-m (22 Ib. in.) 

‘WEATHERSTRIP END SCREW 2.5 N-m (22 Ib. in.) 
‘SIDE WEATHERSTRIP 

‘SIDE WEATHERSTRIP PROTECTOR 
WEATHERSTRIP ADHESIVE 

SEALER 


MS 9471-1098 
Figure 7 - Side Weatherstrip Assembly 


x] Install or Connect 


i. 
2. 


Roof panel seal. 

‘Apply adhesive sealant in a 4 mm wide band to the 
contact area of the side weatherstrip protector or 
peel backing from new protector and position 
protector to roof panel as far rearward as mounting 
slots will allow. 

Apply a 10 mm ball of thumb grade sealer in groove 
10 mm rearward of the front edge of weatherstrip 
retainer. 

Retainer with screws. 


al Tighten 


Screws to 2.5 Nem (22 lb. in.). 

Apply a small amount of thumb grade sealer to 
each end of retainer. 

Apply a continuous bead of adhesive sealer to 
inside center of retainers with an extra amount at 
the ends. 


u. 


T] PANEL, REMOVABLE ROOF 
[ZZ] SEAL, ROOF PANEL REAR 
3] SEAL, ROOF PANEL FRONT 


NS 15144 


Figure 8 - Roof Panel Seals 


Using a nylon spatula, insert weatherstrip into 
retainer starting at forward edge and working 
rearward. 

Rear screw. Hold weatherstrip to prevent it from 
rotating. 


a Tighten 


© Screw to 2.5 Nem (22 Ib. in.), 
Roof panel. Tighten rear mounting screws first. 


al Tighten 


Rear screws to 15 Nem (11 Ib. ft.). 
© Front screws to 17.5 Nem (13 Ib. ft.), 


. Align and finesse weatherstrip and protector to 


ensure proper fit. 
Allow adhesive to cure for one hour before testing 
for leaks. 
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SPECIFICATIONS 
FASTENER TIGHTENING 


Captive Screw, Roof Holddown 
Front . . 


Captive Serew, Roof Locator 


17.5 N-m (13 Ib. ft.) 


15 N-m (11 Ib. ft.) 


27 N-m (20 Ib. ft.) 


27 N-m (20 Ib. ft.) 
Rear Locator Bracket 


Screws . 27 N-m (20 Ib. ft.) 


REMOVABLE ROOF PANEL - COUPE 10-9A-9 


Rear Weatherstrip Retainer 

Screws .. - L9N-m(17Ib.in) 
Side Weatherstrip Retainer 

= 2.5N-m(221b.in.) 

Side Weatherstrip 

Screws 2.5 Nem (22 Ib. in.) 
Sunshade Support 

Screws 30 N-m (22 Ib. ft.) 
Sunshade Support Cover 

Screws .. 1.9N-m(17 1b. in.) 


ADHESIVES AND SOLVENTS 


General Purpose Adhesive Cleaner ... 3M #08983* 

Thunb Grade Sealer 3M #08578* 
Weatherstrip Adhesive 

WOOT, iiansibsesyasnethasa GM P/N 12345097* 

or 3M #08011* 

Dielectric Grease ............. Gm P/N 12345579* 


*or equivalent 
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FOLDING TOP - CONVERTIBLE 10-9B-1 


SECTION 10-9B 


FOLDING TOP - 


CONVERTIBLE 


CAUTION: Before removii fd or installing any electrical unit(s), disconnect the 
Ip 


negative battery cable to hel 
or its components. 


prevent personal injury and/or damage to the vehicle 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 

removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 

correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
out. 


Fasteners that are not reused, and those requiring thread-locking compound will be calle 


e correct 


torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 


CONTENTS 


General Description ... 10-9B-1 


Folding Top Operation . 10-9B-1 
Lowering the Top . 10-9B-2 
Raising the Top . 10-9B-3 

On-Vehicle Service 10-9B-3 

Folding Top . 10-9B-3 

Headliner . 10-9B-4 

Top Cover . 10-9B-4 

Stay Pads . 10-9B-8 

Top Stack . 10-9B-9 

Folding Top Stowage 
Compartment Lid Trim Panel 
(Applique) .......0ecceeeeeeeeee 10-98-9 

Folding Top Stowage 
Compartment Lid . 10-98-9 

Stowage Lid Rods . 10-98-10 

Stowage Lid Hinge . 10-98-10 

Stowage Lid Latch Assem| 10-9B-11 

Stowage Lid Release 
Actuator Assembly 10-9B-11 

Stowage Lid Release Switch . 10-98-12 

Stowage Lid Latch Striker .. 10-9B-12 


GENERAL DESCRIPTION 


The convertible features an aerodynamically styled 
lightweight top, which is manually operated. The link- 
age members are cast or extruded aluminum. Joints 
are teflon-bushed and fastened with shoulder bolts. 
‘The system is uncomplicated and balanced for ease of 
operation. A headliner and a glass rear window with 
defogger are provided. 

‘The top is stored in a covered well behind the pas- 
senger compartment. 


NOTICE: Use caution when selecting an auto- 
matic car wash. The cleaning brushes may damage 
the folding top fabric. 


Folding Top Rear Latch 


Release Cables ...............05 10-98-13 
Folding Top Rear Latch and 

Bezel 10-98-13 
Folding Top Rear Striker Pin «10-98-13 
Rear Window Defogger . SECTION 10-2 

Weatherstrips and Seals . + 10-98-14 
Front Weatherstrip ... SECTION 10-2 
Side Front Weatherstrip, 

Retainer, Protector, and Seal ..... 10-98-14 
Side Rear Weatherstrip and 

Retainer 10-98-16 
Side Outer Arm (“B” Pillar) 

Weatherstrip and Retainer . + 10-98-16 
Lock Pillar Seals SECTION 10-8 
Rear (No. 5 Bow) Weatherstrip .....  10-9B-16 
Stowage Compartment Lid 

Weatherstrip 10-98-16 

Specifications . 10-9B-17 
Fastener Tightening 10-9B-17 
Adhesives and Solvents . 10-9B-17 


FOLDING TOP OPERATION 


Important 


© Before lowering the folding top for service, be sure 
to: 
© Park vehicle on a solid, level surface. 
¢ Automatic transmission must be in “PARK.” 
@ Manual transmission must be in “REVERSE” 

or “FIRST” gear. 

© Set parking brake firmly. 

Lower windows all the way. 

© Tum the radio “OFF” to lower the power 
antenna. 

© Tur ignition “OFF” 
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10-9B-2_ FOLDING TOP - CONVERTIBLE 


Figure 3 - Raise Stowage Lid 


Lowering the Top 
Figures 1 through 6 


1. Lower door windows. 


NOTICE: Before lowering top into storage area, 
be sure there are no objects in the way. Damage to 
the folded, stored top could result. 

2. Turn both sunshades down and loosen velero strips 
(B) at rear of door window openings. 

8. Unlock No. 1 bow (1) by turning both roof latch han- 
dles (A) outward. 

4, Lift No. 1 (1) bow slightly off windshield. 


8. 
9. 


Ms 8535-10-98 


Figure 6 - Secure Folded Top 


Move driver seatback forward and pull release 
handle (C) forward to unlock folding top. 

Lift and hold top No. 5 bow (D). 

Release stowage compartment lid and open. 


NOTICE: Do Not leave folding top on closed 
stowage compartment lid when lowering top. This 
may result in paint damage from latch pins (H), 
Lower top No. 5 bow (D) to original position: 

Lift No. 1 bow (1) up and rearward with a slow 
smooth motion. 


10. Fold top into stowage compartment making sure 


fabric is folded between bows. 
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NOTICE: Do Not lift rear of folding top when 
lowering top into stowage compartment or damage 
to the top may occur. 

11. After the top is completely lowered, turn latch han- 
dles (A) toward center of vehicle to clear compart- 
ment lid. 

12. Close compartment lid (E) by pushing front edge 
down on each side. 

13. Lift gently on both edges of lid to check for proper 
latching. 


Raising the Top 
Figures 7 through 10 


1. Lower door windows. 

2. Turn right and left sunshades downward and 
release stowage compartment lid. 

3, Turn latch handles (A) outward. Then raise top. 

4, Line up No. 1 bow (I) with windshield and secure by 
turning roof latch handles (A) toward center of 
vehicle. 

5. Lift and hold No. 5 bow (D) and then close compart- 
ment lid (E), making sure it is latched securely. 

6. Lower and line up No. 5 bow (D) latch pins (H) with 
stowage lid latch holes, and press down at both cor- 
ners to secure top. 

7. Fasten velcro strips at rear of door window open- 
ings. 

8. Fasten velcro buttons at lower forward corner of 
the top. 


ON-VEHICLE SERVICE 


FOLDING TOP 


Remove or Disconnect 
‘Lower top. Leave stowage lid open. 
Upper trim panel from RH and LH lock pillars. 
Door sill rear trim plates. 
Carpet from RH and LH lock pillars. 
Nuts from RH and LH mounting brackets. 
Position top 1/2 way open and remove from studs. 


Oupene 


bd Install or Connect 
1. Position top onto mounting studs. 
2. Raise top. 
3. Secure front and rear latches. 
4, Nuts securing brackets to lock pillars. 
Locate No. 5 bow retaining cable on rear bolt 
under nut. 


al Tighten 


© Nuts to 25 Nem (18 lb. ft.). 


FOLDING TOP - CONVERTIBLE 10-9B-3 


Ms 8536-10-98 
Figure 7 - Stowage Lid Release 


Ms 8537-10-98 
Figure 8- No. 1 Bow to Windshield Frame 


MS 8539-10-98 
Figure 10 - Secure No. 5 Bow 
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10-9B-4 FOLDING TOP 


5. Carpet to lock pillars. 
6. Trim panel to lock pillars. 
7. Door sill rear trim plates. 
HEADLINER 


1. 


fo 


SAH we wo 


Remove or Disconnect 
Release folding top and open stowage lid. 
Hook and loop fastener from side outer rails 
(B” pillars). 
Partially lower top. 
Headliner retainer from No. 1 bow. 
Hook and loop fastener from No. 1 bow. 
Pry retainers from No. 2 and No. 3 bows. 
Screws and retainer from No. 4 bow. 


Protector (valance) from No. 5 bow and from No. 5 
bow extension. 
Headliner, 


Install or Connect 


1, Headliner and retainer to No. 4 bow. 

2. ‘Top cover tail and protector to No. 5 bow and exten- 
sion. 

3. Snap headliner retainers to No. 2 and No. 3 bows. 

4. Headliner and retainer to No. 1 bow. 

5. Secure folding top. 

6. Hook and loop fastener to “B” pillar. 

TOP COVER 


Figures 11, 12, and 13 


=} Remove or Disconnect 


1; 


ao 


10. 


Headliner as described in this section except leave 
headliner attached to No. 4 bow. 

Rear weatherstrip. 

Side outer arm weatherstrip and retainer— RH and 
LH. ; 

Side front weatherstrip, retainers, weatherstrip 
protector, and seal. 

Peel top cover flap from No, 2 and No. 3 bows. 
Screws and top cover retainer from No. 1 bow. 
Screw from rear of side tension cable. Unhook front 
from No. 1 bow and remove cable from pocket. 
Rear window defogger electrical connectors. 

Cut or peel cover flaps from top stack. 

‘Top cover. 


NOTICE: Protect interior to prevent damage 
from adhesive remover. 


Clean 


© Top material, two-sided tape, and excessive 
adhesive from No. 1, 2, 3 and 5 bows. 


install or Connect 

Position top cover on raised but loose stack assem- 
bly. 

Feed tension cables through cover pockets, Hook 
front and secure rear with screw. 


NOTICE: Protect vehicle interior and exterior 
when applying adhesive. 


Apply a thin coat of adhesive to No. 5 bow bonding 
surface with a short stiff bristle brush. 


Apply a thin coat of adhesive to the full length of 
underside of top cover’s rear middle flap. 


Center top to No. 5 bow. 


Starting in center work outward attaching flap to 
No. 5 bow. 


Apply adhesive to underside of top covers side flap 
and to No. 5 bow extension — RH and LH. 


Pull flap over side bow and press in place. 
‘Lower top. 


. Apply adhesive to underside of top cover front flap 


and to No. 1 bow. 


. Center top to No. 1 bow. 
. Starting in center, pull flap over No. 1 bow and 


press in place. 


. Top cover front retainer. 
. Latch No. 1 bow to windshield header and No. 5 


bow to stowage lid. 


. Apply adhesive to side outer arm and top flap - RH 


and LH. 


. Pull flap over outer arm and press in place. 
. Apply double sided tape to underside of No. 2 and 


No. 8 bows between stay pads. 


. Top cover flap to No. 2 and No. 3 bows. 
. Carefully trim excess flap material from No. 2 and 


No. 3 bows. 


). Headliner retainers to No. 2 and No. 3 bows. Secure 


with screws. 
Headliner and retainer to No. 1 bow. 

Release No. 1 and No. 5 bows. 

Electrical connectors to rear defogger. 

Protector and tail of headliner to No. 5 bow. 

Rear weatherstrip. 

Side outer arm weatherstrip and retainer. 

Side front weatherstrip retainer, seal and protector 
— RH and LH 


Lateh top. 
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BOW, FOLDING TOP NO. 1 
TAPE, FASTENING (HOOK AND LOOP) 
BOLT* 

WASHER 


a 


BUSHING 

RIVET 

BRACKET, NO. 2 BOW (PART OF 10) 
LINK, NO. 1 BOW 

BOW, FOLDING TOP NO. 2 
INSULATOR, NO. 1 BOW LINK 
‘BOW, FOLDING TOP NO. 3 
BRACKET, NO. 3 BOW 

BOW, FOLDING TOP NO. 4 


SIEIEEEREEEEEE 


SLAT, NO. 4 BOW (PART OF 13) 
NUT 


BRACKET, NO. 4 BOW 


BOW, FOLDING TOP NO. 5 
BOLT* 

‘ARM, FOLDING TOP INNER, 
WEATHERSTRIP, REAR 
EXTENSION, NO. 5 BOW SIDE 
BRACKET, FOLDING TOP PIVOT 
ARM, FOLDING TOP OUTER 
TAPE, FASTENING (HOOK AND LOOP) 
‘SEAL, OUTER ARM 

SCREW 

RAIL, FOLDING TOP REAR SIDE UPPER 


“REQUIRES THREAD LOCKING 
ADHESIVE BEFORE INSTALLATION 


S-€6-0L 3181LH3ANOD - dOL SNIGIOS 
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( nur 

(CZ waster 

[Zw mountine aracker 
[Ee] serew 

3] corTer pn 

Ce] Lever reTAINinc PIN 


7) tever 


3] No.180w 


[3] sour 

[fa] sustins 

[i] no.asow sar 

[2] river 

13] NO.5 BOW HINGE (FRONT) 
4] NO.5 BOW HINGE 

[5] Nno.ssow 


16] REAR WEATHERSTRIP 


REAR RAIL 
BETWEEN BUSHINGS 


[iS] reanran 
cup 


[21] sackuite stay PAD 
STRIKER PIN 


Figure 12 - Top Stack Assembly (Views A, 8, C and D) 


NO. 5 BOW EXTENSION 


[20] STRIKER MOUNTING BRACKET 


Ms 9058-10-98 
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TAPE, FASTENER (HOOK AND LOOP) 
RIVET 

BOW, FOLDING TOP NO. 2 

COVER, FOLDING TOP 

WINDOW, REAR GLASS WITH DEFOGGER 
PROTECTOR, REAR WINDOW 

BOW, FOLDING TOP NO. 5 

BRACKET, STRIKER MOUNTING 
BRACKET,FOLDING TOP MAIN PIVOT 
RETAINER, OUTER ARM WEATHERSTRIP 
‘ARM, OUTER 
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CABLE, TOP COVER SIDE MOUNTING 
BOW, FOLDING TOP NO. 1 
RETAINER, TOP COVER NO. 1 BOW 
RETAINER, HEADLINER NO. 2 BOW 
STAPLE 

PAD, STAY 

BOW, FOLDING TOP NO. 4 
RETAINER, HEADLINER NO. 4 BOW 
ADHESIVE 

HEADLINER, FOLDING TOP 
RETAINER, HEADLINER NO. 1 BOW 


1RC1002-1086-¥-RP 


Figure 13 - Top Cover Assembly 
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29. Roll up windows and check weatherstrip sealing. 
Adjust as necessary. 


STAY PADS 
Figures 13 and 14 


Remove or Disconnect 

Remove headliner and top cover as previously 

described in this section. 

2. Latch No. 1 bow to windshield header and No. 5 
bow to stowage lid. 


NOTICE: The following dimensions are critical 
to installation of the stay pads and must be taken 
accurately for best results 


3. Before removing stay pads, measure and record the 
following dimensions for installation: 
© Front edge of No. 1 bow to centerline of No. 2 


bow. 

e Front edge of No. 1 bow to centerline of No. 3 
bow. 

© Front edge of No. 1 bow to centerline of No. 4 
bow. 


4. Mark relationship of inboard edges of stay pads to 
No. 4 bow. Repeat for opposite side. 

5. Remove staples from No. 4 bow. Repeat for opposite 
side. 

6. Release No. 5 bow from stowage lid and raise to 
vertical position. 

7. Drill out rivets from No. 5 bow striker mounting 
bracket to remove stay pad. Repeat for opposite 
side. 


NOTICE: With No. 5 bow weatherstrip removed, 
the top surface of the stowage lid must be protected 
from damage when latching No. 5 bow. 


2 


Latch No. 5 bow to stowage lid. 
Remove staples from No. 3 and No. 2 bows. Repeat 
for opposite side. 

10. Remove tape, drill out rivets, and remove stay pad 
from No. 1 bow. Repeat for opposite side. 


o 


B4 Install or Connect 
Install stay pad to No. 1 bow with (0.125 in.) rivets. 
Repeat for opposite side. 


Important 


© Ifany rivets are protruding from stay pad, flat- 
ten as required. 
2. Cover rivets with 2 inch wide cloth tape. Repeat for 
opposite side. 


‘TAPE MEASURE 
CENTERLINE OF NO. 4 BOW 
CENTERLINE OF NO. 3 BOW 
CENTERLINE OF NO. 2 BOW 
FRONT EDGE OF NO. 1 BOW 
‘TOP STAY PAD 


MS 9061-10-98 
Figure 14 - Measure Stay Pad Dimensions 


3, Line up stay pad with mark on No. 4 bow made 
during removal. 


Important 
mensions recorded during removal are criti- 
cal to stay pad installation and must be main- 
tained during stapling. No. 1 and No. 5 bow 
must be latched before proceeding. 
© With No. 5 bow weatherstrip removed, the top 
surface of the stowage lid must be protected 
from damage when latching No. 5 bow. 
4. Measure and position No. 2 bow to dimension 
taken during removal. 
5, Stretch stay pad over No. 2 bow, check dimension, 
and staple as follows: 
© Starting at the inboard side of the stay pad and 
working outboard, secure the stay pad to the 
No. 2 bow using eight staples not more than 
19 mm (0.750 in.) apart. 
6. Repeat Steps 3, 4 and 5 for opposite side and on 
No. 3 bow. 
7, Measure and position No. 4 bow to dimension 
taken during removal. 
8. Line up stay pad to mark on No. 4 bow made during 
removal. 
9. Stretch stay pad over No. 4 bow, check dimension, 
and staple as follows: 
© Secure the stay pad to the No. 4 bow with 
twelve staples, starting at the outboard edge 
and working to the inboard edge. Staples 
should not exceed 19 mm (0.750 in.) apart from 
each other. 
10. Check No. 4 bow dimension and trim excess mate- 
rial from bow. 
11. Repeat Steps 7, 8, 9 and 10 for opposite side. 
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12. Release No. 5 bow and install stay pad to No. 5 bow 
striker mounting bracket with rivets. 


NOTICE: With No. 5 bow weatherstrip removed, 
the top surface of the stowage lid must be protected 
from damage when latching No. 5 bow. 


13. Latch No. 5 bow to stowage lid, and position the 
stay pad to the No. 4 bow, aligning the outboard 
edges of the stay pads. 
© With No.5 bow weatherstrip removed, the top 

surface of the stowage lid must be protected 
from damage when latching No. 5 bow. 

. Keeping the No. 4 bow to its set dimension, stretch 
stay pad over the No. 4 bow and staple as follows: 
© Starting from the inboard side working out- 

board, staple the stay pad to the No. 4 bow 
using ten staples. 

15. Check No. 4 bow dimension and trim excess mate- 

rial from bow. 

16. Repeat Steps 12, 13, 14 and 15 for opposite side. 

17. Install headliner and top cover assembly as pre- 

viously described in this section. 


L 


ks 


TOP STACK 
Figures 11 through 13 


Removal of top stack components will require par- 
tial removal of the top cover and/or headliner. See “Top 
Cover Assembly” and “Headliner” procedures in this 
section. 


FOLDING TOP STOWAGE COMPARTMENT LID 
TRIM PANEL (APPLIQUE) 


Figure 15 


ca Remove or Disconnect 
‘Open stowage compartment lid, 

z Lower folding top. See “Lowering the Top” in this 
section, 

3. Folding top stowage compartment lid panel by 
removing four screws and nine nuts. 

4. Folding top stowage compartment lid release 
switch electrical connection. 


Eq Install or Connect 
‘Stowage compartment lid release switch electrical 
connection. 

2. Folding top stowage compartment lid panel and 
four screws and nine nuts. 


ighten 


© Folding top stowage compartment lid panel 
nuts to 1.9 Nem (17 Ib. in.). 


STOWAGE LID TRIM PANEL/APPLIQUE 
SPACER 


LID, STOWAGE COMPARTMENT 


HEX NUT WITH CONICAL WASHER 
1.9. Nem (17 Ib. in.) 


SCREW - 1.9 N-m (17 Ib. in.) 


sTups 


MS 9065-10-98 
Figure 15 - Stowage Lid Trim Panel 


¢ Folding top stowage compartment lid panel 
screws to 1.9 Nem (17 Ib. in.). 
3. Raise folding top. See “Raising the Top” in this sec- 
tion. 
4. Close stowage compartment lid 


FOLDING TOP STOWAGE COMPARTMENT LID 
Figure 16 


The lid may be manually released by pushing rear- 
ward and upward on the latch levers. See Figure 19. 


Remove or Disconnect 

1. Open stowage compartment lid. 

2. Lower folding top. See “Lowering the Top” in this 
section. 

3. Lid release harness connector. 


Important 


© If original lid is to be used, mark hinge to lid 
location for reassembly. 


NOTICE: Protect body upper rear panel when 
removing stowage lid bolts. 


4, Top stowage compartment lid hinge upper bolts. 
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Important 


© Note number and location of shims, if used. 
5. Lid. 


P4 Install or Connect 

1. Lid to vehicle. 

2. Hinge to lid bolts and shims (if used). 

3. Transfer parts from original lid to replacement lid 
as necessary. 

4, Lid release harness connector. 

5. Close lid and check fit to body. 


Adjust 
Stowage lid alignment as necessary. 
© Stowage lid bumper. 


Tighten 


© Folding top stowage compartment lid to hinge 
bolts to 25 Nem (18 lb. ft. 


25.0 1.0mm 


few) 


STOWAGE COMPARTMENT LID 
‘ADJUSTABLE BUMPER 

‘SHIM 

STOWAGE COMPARTMENT LID HINGE ASSEMBLY 
WASHER 

BOLT -25 Nem (18Ib. ft.) 


Ms 9062-10-98 
Figure 16 - Stowage Compartment Lid 


STOWAGE LID RODS 
Figure 17 


| Remove or Disconnect 

T. Raise and support lid. 

2. Position both seats full forward and tilt seatbacks 
forward to provide room to pivot rods when remov- 
ing. 

3, Pull carpet back to access actuator and hinge. 

4, Actuator and bracket assembly. 

5. Tie strap from center of rods. 

6. Note hole location of “2” end of rod in hinge. 

7. Pull down on center of rod to be removed while 
pushing back on “Z” end of rod and remove rod from 
hinge tab and hole. 

8. Retainer from opposite end of rod. 

9. Push rod from hole in hinge arm and pivot out of 
vehicle. 

10, Repeat Steps 3 through 8 for remaining rod 


Install or Connect 

1. Position rod in vehicle. 

2, Insert “L’ end of rod into hinge and secure with 
retainer. 

8. Pull down on center of rod and insert “2” end into 
the oblong hole in hinge from which a rod was 
removed. 

4, Push rod over hinge tab to lock in position. 

5. Repeat Steps 1 through 4 with remaining rod. 


Adjust 
© Reposition rod(s) in hinge holes as necessary so 
that lid will pop open unassisted when 
released. 
6. Tie strap to center of rods. 
7. Actuator and bracket assembly. 


Tighten 
© Bracket bolts to 1.9 Nem (17 lb. in.). 
8. Reposition carpet. 


STOWAGE LID HINGE 
Figure 18 


Remove or Disconnect 


T, Raise No. 5 bow to vertical position and open stow- 
age lid, Refer to “Lowering the Top” in this section. 


NOTICE: Protect vehicle surface when removing 
stowage lid to hinge bolts. Lid contact with body 
could cause damage. 
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HINGE -RH 


ROD ASSEMBLY 


PLASTIC ADJUSTABLE STRAP RETAINER 


RETAINER 


INSULATOR 


Ms 9063-10-98 
Figure 17 - Stowage Lid Rods 


ad 


Stowage lid as described in this section. 


3. Remove stowage lid rods as described in this sec- 
tion. 


Important 


© Mark position of hinge studs in adjustment 
slots. 
4, Remove upper and lower hinge to bracket nuts and 
remove hinge assembly. 


Install or Connect 


1. Hinge to vehicle, noting position of adjustment 
marks. 


al Tighten 


e Hinge nuts to 25 Nem (18 Ib. ft.). 


2. Stowage lid rods as described in this section. 

3. Stowage lid as described in this section. 

4, Secure folding top. Refer to “Raising the Top” in 
this section. 


STUD PLATE NUT-25N-m (18 Ib. ft) 


STUD, REAR FLOOR 
‘MS 9064-1098 


HINGE 


Figure 18 - Stowage Lid Hinge 


STOWAGE LID LATCH ASSEMBLY 
Figure 19 


Remove or Disconnect 
Raise No. 5 bow to vertical position. Refer to “Low- 
ering the Top” in this section. 

2. Open stowage lid. 

3. Pull back carpeting to access latch 

4. Stowage lid latch assembly retaining screws. 

5. Latch assembly from vehicle. 


b4 Install or Connect 

1. Latch assembly. 

2. Stowage lid latch assembly retaining screws. 
3. Close lid, Check for proper fit to body. 


A Adjust 


Latch assembly up or down as necessary. 


Bl Tighten 


© Stowage lid latch assembly retaining screws to 
10 Nem (89 Ib. ft.). 

Carpeting. 

. Close stowage lid. 

6. Secure folding top. Refer to “Raising the Top” in 
this section. 


STOWAGE LID RELEASE ACTUATOR 
ASSEMBLY 


Figure 19 


oom 


Remove or Disconnect 


1. Raise stowage lid. 
2, Pull carpet back to access actuator on hinge. 
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LevER ©] Grounp wire TH] NUT-25 Nem (18 Ib. ft.) 
ACTUATOR CABLE (PART OF 4) 7] HARNESS CONNECTOR (2) vatcu assematy -LH 
ey rea at aad [E] wince-uH 3] SCREW - 10 N-m (89 Ib. in.) 
9] BRACKET, ACTUATOR MOUNTING [74] LEVER AND LEVER BRACKET ASSEMBLY 
[fo] Racker LATCH MOUNTING TS] LEFT BODY PANEL CAP 
Ms 9066-10-98 


BOLT, ACTUATOR TO BRACKET 
1.9.N'm (17 Ib. in.) 


Figure 19 - Stowage Lid Latch and Release Solenoid 


3. Actuator from hinge bracket. 

4. Electrical connection. Remove or Disconnect 
5. Stowage lid latch. Open stowage lid, 
6. 
7. 


1 
Lever bracket assembly. 2. Pry switch out. 
Retainer, wave washer and lever from lever 3. Electrical connectors. 
bracket. 4. Switch. 

8 Cable from retainer. 


Install or Connect 


Ed Install or Connect 


I. Position switch in opening. 
‘Cable to lever. 2. Electrical connector. 
z Lever to lever bracket with wave washer and 3. Align switch with slot and snap into lid, 
retainer. 4. Close lid. 
3. Lever bracket assembly and latch to latch bracket. 
7 STOWAGE LID LATCH STRIKER 
Tighten 4 
Figure 20 


@ Latch bracket screws to 10 Nem (89 Ib. in.). 


4. Actuate d ind wire to hinge bracket. . 
St are ® cs] Remove or Disconnect 


Tighten 1. Raise No. 5 bow to vertical position. Refer to “Low- 
© Bolt/screws to 1.9 Nem (17 Ib. in.). ering the Top” in this section. 


5. Electrical connection. 2. Open stowage lid. 
6. Reposition carpet. 3. Striker retaining nuts. 


4. Striker from vehicle. 


STOWAGE LID RELEASE SWITCH 


For console mounted release switch see SECTION Install or Connect 
8c. T, Striker onto vehicle. 
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STOWAGE COMPARTMENT LID 
‘STRIKER 

NUT-25 Nem (18 Ib. ft.) 

STU: Ms 9069-10-98 
Figure 20 - Stowage Lid Latch Striker 


2. Stowage lid latch striker retaining nuts. 


Adjust 


Striker as necessary. 


Tighten 
© Stowage lid latch striker retaining nuts to 
25 Nem (18 Ib. ft.). 
3. Close lid. 
4. Secure folding top. Refer to “Raising the Top” in 
this section. 


FOLDING TOP REAR LATCH RELEASE CABLES 
Figure 21 


Remove or Disconnect 
I. Open stowage lid. Prop No. 5 bow out of the way. 
2. Loosen cable adjusters at equalizer. 
3. Bolts, cables to equalizer. 
4. Cables from equalizer tabs. 
5. Push pins and clips holding cables to lid. 
6. Bolts holding cables to lid at latches. 
7. Cables from latches. 
8. Bolts/screws handle to lid. 
9. Handle and cable. 


bd Install or Connect 
I. Latch cable ends to latches. 

© Blue clip cable drivers side. 

© Red clip cable passenger side. 
2. Bolt blue and red cable clips to lid. 


al Tighten 


© Bolts to 1.5 Nem (13 Ib. in.). 


3. Adjusters to mounting tabs of equalizer. 
¢ Crimp tabs if necessary to hold adjusters 
securely. 
4, Cable ends to equalizer with bolts. 


Dy Tighten 
© Bolts to 2.5 Nem (22 Ib. in.) 

5, Handle cable to lid. Route red clip cable under blue 
clip cable. See Figure 21. 


6. Handle with bolt/screws. 


Tighten 
Bolt/screws to 2.2 Nem (19.5 Ib, in.). 
7. Adjuster to mounting tab of equalizer. 
© Crimp tab if necessary to hold adjuster 
securely, 
8. Bolt cable end to equalizer. 


Al Tighten 


@ = Bolt to 2.5 Nem (22 lb. in.). 
9. Cables to clips and clips to lid with push pins 
10. Check operation. 


A Adjust 


¢ Cable adjusters to remove free play. 
11. Finger tighten adjuster lock nuts. 
12. Unprop and secure No. 5 bow. 


FOLDING TOP REAR LATCH AND BEZEL 
Figure 22 


Remove or Disconnect 


” Open stowage lid. Prop No. 5 bow out of the way. 
2. Nuts securing latch and bezel to lid. 

3. Latch cable from latch. 

4. Latch and bezel from lid. 


Install or Connect 
1. Lath to cable. 
2. Latch and bezel to lid with nuts. 


Tighten 
Nuts to 6 Nem (53 Ib. in.). 
3. Unprop and secure No. 5 bow. 


FOLDING TOP REAR STRIKER PIN 
Figure 12 


Remove or Disconnect 


1. Loosen jam nut. 
2. Striker pin and washer. 
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RED CLIP (PART OF #9) 


[2] aowster 


EQUALIZER BRACKET cup 


BOLT/SCREW HANDLE 
2.2.N-m (19.5 Ib. in.) 


[E21 caste mountine sracket 


Install or Connect 
1. Striker pin with jam nut and washer. 


Pin tip approximately 42 mm (1 11/16 inches) 
from washer. 
© Pin must align perpendicular to rear latch. 
Bend pin bracket, not pin, to align. 
¢ Second design pins have 2 flat sides. If using 
2nd design pin, the forward nose of pin must 
face inward approximately 45 degrees. 
2, Jam nut. 


al Tighten 
© Jam nut to 15 Nem (11 Ib. ft.) 
3. Adjust pin depth as necessary. 


WEATHERSTRIPS AND SEALS 


SIDE FRONT WEATHERSTRIP, RETAINER, 
PROTECTOR, AND SEAL 


Figure 23 


cz] Remove or Disconnect 


1 Weatherstrip and fasteners from side front weath- 
erstrip retainer. 


BLUE CLIP (PART OF #9) 


BOLT/ SCREW 1.5 N-m (13 Ib. in.) 


CABLE ASSEMBLY 


LH SHOWN 
RH OPPOSITE 


BOLT/SCREW 2.5 N-m (22 Ib. in.) 


MS 9070-10-98 


(7 near arcu seze. -uH 


2] REAR LATCH «LH 
[Z] MEX NUT WITH CONICAL WASHER 
6 Nem (53 Ib. i 


STOWAGE COMPARTMENT LID 


Ms 9068-10-98 
Figure 22 - Folding Top Rear Latch 
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2. Side front weatherstrip retainer screws and 
retainer. 

3. Side front weatherstrip protector. 

4. Foam seal. 


Bi Clean 


© Mounting surfaces. 


Install or Connect 
1. Foam seal. 


2. Protector. Position as far rearward as mounting 
slots will allow. 


3. Apply a 10mm (8/8 inch) ball of thumb grade sealer 
in groove 10 mm (3/8 inch) rearward of the front 
edge of weatherstrip retainer. 

4. Apply a thin layer of adhesive to contact area 


SEAL, ANTI LEAK 


PROTECTOR, SIDE WINDOW WEATHERSTRIP UPPER 
FRONT 


RETAINER, SIDE WINDOW UPPER FRONT WEATHERSTRIP 
RETAINER, SIDE WINDOW UPPER REAR WEATHERSTRIP 
WEATHERSTRIP, SIDE WINDOW UPPER REAR 

FASTENER 

WEATHERSTRIP, SIDE WINDOW UPPER FRONT 

SCREW 2.5 Nem (22 LB. IN.) 


Figure 23 - Folding Top Weatherstrips and Seals, 
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between retainer and top. 
Retainer with screws. 


Tighten 


© Screws to 2.5 Nem (22 Ib. in.). 

Apply @ small amount of thumb grade sealer to 
each end of retainer. 

Apply a continuous 1/8 inch bead of sealer to inside 
center of retainer. 

Using a nylon spatula, insert weatherstrip into 
retainer from front to rear. 

Weatherstrip fastener. 


|. Finesse weatherstrip especially at joints to ensure 


proper fit. 


. Allow adhesive to cure for one hour before testing 


for water leak. 


WEATHERSTRIP, SIDE WINDOW REAR (ON OUTER ARM) 


RETAINER, SIDE WINDOW REAR WEATHERSTRIP (ON 
OUTER ARM) 


ARM, SIDE OUTER 
WEATHERSTRIP, REAR #5 BOW 
NUT 2.5 Nem (22 LB. IN.) 

‘SEAL, LOCK PILLAR UPPER FRONT 
PANEL, LOCK PILLAR UPPER TRIM 
SEAL, LOCK PILLAR UPPER REAR 
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SIDE REAR WEATHERSTRIP AND RETAINER 
Figure 23 


Remove or Disconnect 
1. Weatherstrip and fastener from retainer. 
2. Retainer screws and retainer. 


Clean 


© Mounting surfaces. 


bd Install or Connect 

1. Apply a thin layer of adhesive to contact area 
between retainer and top. 

2, Retainer with serews. 


Tighten 
© Screws to 2.5 Nem (22 Ib. in.). 

3. Apply a small amount of thumb grade sealer to 
each end of retainer. 

4, Apply a continuous 1/8 inch bead of sealer to inside 
center of retainer. 

5. Using a nylon spatula, insert weatherstrip into 
retainer from front to rear. 

6. Weatherstrip fastener. 

7. Finesse weatherstrip especially at joints to ensure 
proper fit. 

8. Allow adhesive to cure for one hour before testing 
for water leak. 


SIDE OUTER ARM (“B” PILLAR) 
WEATHERSTRIP AND RETAINER 


Figure 23 


Remove or Disconnect 

Lower folding top. 

Fastener from underside of rear rail. 
Weatherstrip from retainer. 
Retainer screws and retainer. 


1 

2. 
3. 
4. 


Clean 
Mounting surfaces. 


Fd Install or Connect 

T, Apply a thin layer of adhesive to back of retainer 
and position over holes in side arm. 

2, Retainer screws. Short screw in upper hole. 


al Tighten 
Screws to 2.5 Nem (22 Ib. in.). 
3. Apply a small amount of thumb grade sealer to 


ends of retainer. 


4. Apply adhesive to entire length of rear retainer, 
and to underside of rear rail. 


5. Using a nylon spatula, insert weatherstrip into 
retainer. 


6. Position bottom of weatherstrip to underside of 
rear rail. 


7. Bottom of weatherstrip to rear rail with fastener. 

8. Raise folding top. 

9. Raise window and check weatherstrip seal to win- 
dow. Adjust as necessary. 

10. Allow adhesive to cure for one hour before testing 
for water leak. 

REAR (NO. 5 BOW) WEATHERSTRIP 

Figure 23 


I] Remove or Disconnect 

1. Raise No. 5 bow to vertical position. 
NOTICE: With No. 5 bow weatherstrip removed, 
the top surface of the stowage lid must be protected 


from damage when No. 5 bow is resting against or 
latched to the stowage lid 


2. Weatherstrip from channel in No. 5 bow. 


Clean 


© Mounting surfaces. 


F4 Install or Connect 

T. Apply weatherstrip adhesive to No. 5 bow channel. 

2. Guide weatherstrip into channel in No. 5 bow. 

3. Latch No. 5 bow to stowage lid. Check seal and 
adjust striker pins as necessary. 


STOWAGE COMPARTMENT LID 
WEATHERSTRIP 


Figure 24 


Remove or Disconnect 
T. Stowage compartment lid as described in this sec- 
tion. 


NOTICE: Use care when removing weatherstrip 
fasteners. If improperly removed, damage to the 
weatherstrip can occur. 


2. Weatherstrip from stowage compartment lid by 
prying out weatherstrip fasteners. 


Install or Connect 

Align weatherstrip fasteners to openings in stow- 

age compartment lid. 

2, Weatherstrip fasteners to stowage compartment 
lid, 

3. Stowage compartment lid as described in this sec- 
tion, 
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SECTION A-A 


STOWAGE COMPARTMENT LID (3) weatnensta rastenen 
WEATHERSTRIP ASSEMBLY Ms 9109-10-98 
Figure 24 - Stowage Compartment Lid Weatherstrip 


SPECIFICATIONS 


FASTENER TIGHTENING 
Folding Top Rear Latch Release Handle Bolts 
Folding Top Rear Latch Release Cable to Equalizer Bolts _ 
Folding Top Rear Latch Cable Retaining Bolts . 
Folding Top Rear Latch Bezel Nuts... 
Folding Top Rear Retainer Screws 
Folding Top Latch Assembly Retaining Nuts 
Front Side Door Lower Pillar Upper Trim Panel Nut ...! 
Front Side Door Lower Pillar Upper Trim Panel Screw .. 
Side Front Weatherstrip Retainer Screws .... ‘ 
Side Outer Arm Weatherstrip Retainer Screw . 
Side Rear Weatherstrip Retainer Screws...... 
‘Stowage Lid Latch Assembly Retaining Screws 
‘Stowage Lid Latch Retaining Nuts . 
Stowage Lid Release Actuator Attaching Screw 
Stowage Lid Latch Striker Retaining Nuts . 
Stowage Lid Trim Panel Nuts . . 
‘Stowage Lid Trim Panel Screws -..... 
Stowage Lid Hinge Bolts . : 5 
Stowage Lid Hinge Nuts .............0.....005 


ADHESIVES AND SOLVENTS 


Nem (22 Ib. im) 
Nem (13 Ib. in.) 
Nem (22 Ib. in.) 
Nem (22 Ib. in.) 
2.5 Nem (22 Ib. in.) 


ft.) 
1.9 Nem (17 Ib. ny 
. 25 Nem (18 Ib. ft.) 
11.9 Nem (17 Ib. in.) 
- 1,.9Nem (17 Ib. in.) 
. 25 Nem (18 Ib. ft.) 
. 25 Nem (18 Ib. ft.) 


General Purpose Adhesive . 3M 08983* 
Thumb Grade Sealer .... 3M 08578* 
Weatherstrip Adhesive Sealer . GM PN erreett 


IM 08011 
Dielectric Grease phabaeses phesS 5teys WBS GdeaeuaeS egl aun GM PIN ibpaes7o* 


*Or Equivalent 
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SECTION 10-9C 
REMOVABLE HARDTOP — CONVERTIBLE 


NOTICE: 


When fasteners are removed, always reinstall them at the same location from which they were 


removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 


Fasteners that are not reused, and those requiring thread-locking comy 
torque value must be used when installing fasteners that require it. If 


parts or system damage could result. 


paund will be called out. The correct 
the above conditions are not followed, 


CONTENTS 
General Description 10-9C-1 Roof Front 
On-Vehicle Service . 10-9C-1 Weatherstrip .. . Refer to Section 10-2 
10-9C-7 


Hardtop Removal 
Heated Rear Window . 
Defogger Gridline 


10-9C-1 
10-9C-3 


Repair . Refer to Section 10-2 
Headliner 10-9C-6 
Front Mounting Hardware 10-9C-6 

Unit Repair .. 10-9C-6 
Front Molding . 10-9C-6 
Rear Pin Mounting 10-9C-6 
Weatherstrips 10-9C-6 


GENERAL DESCRIPTION 

The removable hardtop is composed of an RTM. 
plastic outer shell, a built-in roll bar, a headliner and a 
solar glass rear window with a defogger. 

‘The hardtop may be cleaned, polished and waxed 
in the same way as the other painted surfaces of the 
vehicle. 

If the hardtop is to be stored for a long period of 
time, it should be cloth covered and stored in a clean 
dry place to avoid a buildup of dust and dirt on the exte- 
rior painted surface and the interior headliner. 


ON-VEHICLE SERVICE 


HARDTOP REMOVAL 
Figures 1 through 5 


NOTICE: Before removing or installing the hard- 

top for service, be sure to: 

© Park the vehicle on a level surface. 

¢ Place selector on automatic transmission in 
“PARK.” 

@ Place selector for manual transmission in 
“REVERSE” or “FIRST” gear. 

© Set parking brake firmly. 

© Lower windows all the way. 

@ Turn the radio “OFF” to lower the power 
antenna. 

@ Turn ignition “OFF.” 

@ Move both seats forward. 


Rear Weatherstrip 
“B" Pillar Weatherstrip 
and Retainer . 
Side Weatherstrip 
and Retainer ..........seeeeeuee 
Side Weatherstrip Protector 
and Seal . 
Specifications 
Fastener Tightening ...... 
Adhesive and Solvents . 


Important 


© A helper will be needed to remove or install the 
hardtop to avoid damaging the vehicle. 


ce Remove or Disconnect 
Rear stowage compartment lid fabric cover. 

Py Front captive hold-down bolts (Figure 1) with 
TORX® ratchet wrench supplied with vehicle. The 
wrench is located in the console compartment. 

3. Rear captive hold-down bolts (Figures 2 and 3) with 
flat ratchet wrench supplied with vehicle. The 
wrench is in a pouch in the console compartment. 

4, Seribea line on “B” pillar bracket showing the posi- 
tion of the roll bar. 

5. Lower bolts (2 each side) from “B” pillar bracket 
using TORX® wrench (Figure 4). 


Te] earcner 


Figure 1 - Removing Front Hold-Down Screw 


Ms 8561-10-9C 
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6. Bolt (1 each side) from bottom flange of pillar 
bracket. 

7. Upper bolts (2 each side) from roll bar receiver 
bracket. 

8. Slide pillar bracket down and forward from 
receiver bracket. 


Important 


Hardtop may have to be lifted slightly to 

remove bracket. 

9. Rear defogger electrical connection from wiring 
harness ~ RH and ground connection - LH. 


NOTICE: Before removing hardtop, be sure 
power antenna is lowered or damage to the vehicle 
may result. 

10. Hardtop from vehicle, with an assistant, by lifting 
the hardtop straight up and carrying the roof back 
over the rear of the vehicle, 


few) 


NOTICE: When setting the hardtop on a surface 
other than the vehicle, support the front of the roof 
to avoid possible tipping and damage to the 
hardtop. 


FLAT (RATCHET) WRENCH 


FOLDING TOP STOWAGE LID FABRIC COVER 
Bas 9360: 1096. bd Install or Connect 


Figure 2 Removing Rear: /old:Down Screw. CAUTION: To help avoid personal injury 
and property damage, do not operate 
vehicle with hardtop installed unless all 
fasteners are tight. 


1. Hardtop onto vehicle, with an assistant. 
© Align rear pin mounting bracket sleeve with 
No. 5 bow release latches. 
© Use care to avoid damaging paint. 
e Align front hold-down plates with front hold- 
down brackets. 


NOTICE: To help avoid damage, do not force rear 
of hardtop down. The hardtop may rest slightly 
above the stowage compartment lid until the 
release lever is pulled in Step 4. 

2. Slide “B” pillar bracket into receiver bracket of 
hardtop roll bar and align with seribe line, 


NOTICE: Hardtop may have to be lifted slightly 


CAPTIVE BOLT to install bracket. 
HARDTOP SPACER SLEEVE WASHER 3. Upper TORX® bolts (2 each side) into receiver 
bracket. TORX® ratchet wrench is located in center 
REAR PIN MOUNTING BRACKET 
console. 
HARDTOP SPACER SLEEVE SPACER 
HARDTOP SPACER SLEEVE al Tighten 


e ‘B’ pillar bracket TORX® bolts to 28 Nem (20 
MS 8562-10-9C Ib. ft. 


Figure 3 - Rear Pin Mounting 4, Pull release lever behind driver’s seat to allow 
hardtop to lower into place. 


HARDTOP SPACER SLEEVE NUT 
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ROLL BAR 


” PILLAR BRACKET 


” PILLAR BRACKET BOLTS 


[2] REAR DEFOGGER ELECTRICAL CONNECTORS. 


SCRIBE LINE ‘Ms 8559-10-9¢ 


Figure 4 Removing/Installing “B” Pillar Bracket 
jardware 


Rear captive bolts (1 each side) by hand. Do not 
tighten at this time. 

Front captive bolts (1 each side) with TORX® 
wrench through access hole above sun shade. 


Al Tighten 


@ Front hold-down bolt to 17 Nem (13 Ib. ft.). 
Pillar bracket vertical TORX® bolt (1 each side) 
into bottom flange of lock pillar bracket and 
tighten. 


a Tighten 


© Vertical bracket bolt to 28 Nem (20 Ib. ft.). 
Lower pillar bracket TORX® bolts (2 each side). 


Al Tighten 
© “B’ pillar bracket bolt to 28 Nem (20 lb. ft.) 
Rear defogger connection (1 each side). 


REMOVABLE HARDTOP - CONVERTIBLE 10-9C-3 


10. Rear captive bolts, installed earlier, using flat 
ratchet wrench supplied with vehicle and stored in 
center console. 


Al Tighten 


© Rear captive bolts to 11 Nem (97 lb. in.). 


Important 


© Do not over-tighten bolts. 
11. Rear stowage compartment lid fabric cover. 


HEATED REAR WINDOW 
Figures 5, 6 and 7 


Rear window installation requires the use of a self- 
curing urethane adhesive that adheres to both the win- 
dow and the pinch-weld frame. Applied to the window 
while in a soft state, the material begins to cure soon 
after exposure to air and humidity. It is therefore 
essential that installation of the window quickly follow 
the application of adhesive material. ‘The components 
of glass adhesive kit GM P/N 12345633, or equivalent, 
are as follows: 
© One tube of urethane adhesive material. 
© One dispensing nozzle. 
Steel music wire, 0.5 mm (0.020-inch) diameter. 
© Primers. 
Primer applicator. 
© Additional materials required: 
— Solvent for cleaning edge of window (pre- 
ferably alcohol). 
— Stationary Glass Sealant Dispensing Gun 
J 24811 or a standard household cartridge 
tape caulking gun. 
— Commercial type razor utility knife, for 
cutting around edge of window. 
— Glass Sealant Remover J 24402-A (cold 
knife). 
— Black weatherstrip adhesive. 


NOTICE: Do not use steel music wire to remove 
rear window. Damage to hardtop painted surface or 
interior may result. 


Remove or Disconnect 

1. Hardtop as described in this section. 

2. Screws and clips securing defogger wires to 
hardtop. 

3. Reveal molding by rolling out of channel toward 
center of window. 
© Protect the interior and exterior of the hardtop 

prior to removing the rear window. 


4, Cut around edge of window with a razor utility 
knife. 
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C1] reveat movoine 
SEAL 
HEADLINER ASSEMBLY 
REMOVABLE HARDTOP ASSEMBLY “B” PILLAR BRACKET 
REAR WINDOW REVEAL MOLDING “B” PILLAR BRACKET WASHER 
Bout a" PILLAR BRACKET BOLT 
HARDTOP SPACER SLEEVE NUT ‘WRENCH 
NARDTOP SPACER SLEEVE WASHER FOLDING TOP STOWAGE LID FABRIC COVER 
REAR PIN MOUNTING BRACKET “B” PILLAR WEATHERSTRIP RETAINER 
HEATED REAR WINDOW & HARNESS: SIDE WEATHERSTRIP- 
REAR WEATERSTRIP SIDE WEATHERSTRIP SCREW 
REAR WINDOW WIRE RETAINING CLIP “B” PILLAR WEATHERSTRIP- 
ner “*B" PLLAR WEATHERSTRIP SCREW 
HARDTOP SPACER SLEEVE SPACER HAROTOP FRONT HOLODOWN PLATE SCREW 
HARDTOP SPACER SLEEVE ‘SIDE WEATHERSTRIP RETAINER: 
REAR WINDOW GROUND JUMPER SIDE WEATHERSTRIP PROTECTOR 
(CONICAL WASHER: HARDTOP FRONT HOLDDOWN PLATE 


BEEEEHAE 


| 


Be 


Ms 8557-109¢ 
Figure 5 - Removable Hardtop 
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5. Cut remaining urethane from window with tool 
J 24402-A (cold knife). 
Rear window from opening. 

7. Remove any loose urethane material from hardtop 
flange. 
© Itisnot necessary or desirable to remove all the 

old urethane from flange 

8. If rear window is to be reinstalled, remove all old 
urethane from window using a razor blade and an 
alcohol-dampened cloth. 


bd Install or Connect 


T. Position defogger wires out of the way by taping to 
inner surface of window. 


2. Clean edge and outer 50 mm (2 inches) of window 
with a clean alcohol-dampened cloth and allow to 
air dry. 

3. Reveal molding to window. 

Start at center of bottom edge of window and 
proceed all the way around. 
Large rounded surface faces outward. 
DO NOT stretch molding. 
‘Trim molding to snug butt fit. 
Install clip to cover butt joint. 
4, With suction cup holders position window in hard- 
top opening. 
© Check for flush fit of window around entire 
opening. 

© Trim only as much urethane as necessary from 
hardtop opening to gain a good fit. The under 
side of reveal molding requires approximately 
a9 mm (3/8-inch) wide trough between the ure- 
thane and the hardtop. 

© Mark position of window with grease pencil or 
tape on outside of window and hardtop. 

5. Remove window and place on a protective surface. 


Figure 6 - Stationary Window Removal 


6. Apply primers provided in urethane adhesive kit 
SECTION A-A GM PIN 12345633. 


A. Apply Clear Glass Prep #1 in a 25 mm (1-inch) 
band to perimeter of window just inboard of 


molding. 

URETHANE SeA/ER/ADHESIVE B. Apply Black Primer #2 in a 25 mm (1-inch) 

TROUGH band to perimeter of window just inboard of 

HARDTOP molding. 

eves MOLINE © Urethane will not bond unless Black 
HEATED REAR WINDOW Primer is applied. 

C. Apply Black Primer #2 to any surface of hard- 

top opening that required refinishing and 

ct 186.7 painting operations, or that was cleaned of for- 

thane sufficiently t the painted 

Figure 7 - Heated Rear Window aioe ae eee re 


D. Allow Black Primer to dry for 5 minutes. 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


10-9C-6 REMOVABLE HARDTOP — CONVERTIBLE 


7. With caulking gun and nozzle apply a smooth con- 
tinuous bead of urethane 6 mm ( 1/4-inch) wide and 
6 mm (1/4-inch) high completely around inside 
perimeter of window 6 mm (1/4-inch) inboard of 
molding edge. 

8. Add small amounts of urethane to fill any gaps in 

urethane in hardtop window opening. 

Position window in opening matching marks on 

window and hardtop. 

10. Press window firmly into opening to wet-out and 
set adhesive. 
© If necessary paddle additional urethane to fill 

voids. 

11. Tape corners to maintain position while curing. 

12. Watertest (water speeds curing). 
e@ Use warm water. 
© Use soft spray. 
¢ Paddle urethane into any leak points. 

13. Allow urethane to cure for 6 hours. 

14. Clips and screws securing defogger wires to 
hardtop. 

15. Hardtop to vehicle as described in this section. 


co 


HEADLINER 
Figure 5 


cs} Remove or Disconnect 


© Headliner by gently pulling down and away from 
hardtop. 


=] Clean 


e@ Headliner mounting 
adhesive. 


surface to remove old 


x} Install or Connect 


I. Remove release paper from adhesive on headliner. 
2. Headliner onto hardtop and press into place. 


FRONT MOUNTING HARDWARE 
Refer to “Sunshade Support” and “Front Holddown 
Captive Bolt and Retainer” in SECTION 10-9A. 


UNIT REPAIR 


FRONT MOLDING 
Figure & 


Remove or Disconnect 
Hardtop from vehicle as described in this section. 
2. Using suitable tool, carefully pry molding away 
from hardtop. 
© Use care to avoid damage to paint on hardtop. 


FRONT HARDTOP MOLDING 
REMOVABLE HARDTOP ASSEMBLY 


MS 8558-10-9C 


Figure 8 - Front Molding 


PA Install or Connect 

I. Position molding on hardtop and tap into place 
with a plastic hammer. 

2. Hardtop onto vehicle as described in this section. 


REAR PIN MOUNTING BRACKET 
Figures 3 and 5 


tz) Remove or Disconnect 

1. Hardtop from vehicle as described in this section. 

2. Rear pin mounting bracket by drilling out four riv- 
ets with a 5/16-inch drill bit. 

3. Usinga 1/8-inch diameter tool, tape old rivet bodies 
and mandrel 5/8 of an inch down into hardtop inner 
foam core. 

4. Transfer spacer sleeve, spacer sleeve protector, hex 
jam nut and washer, and hardtop rear bolt as 
necessary. 


Install or Connect 


1, Rear pin mounting bracket to hardtop by installing 
four 1/8-inch by 1/2-inch stainless steel rivets. 

2. Spacer sleeve, spacer protector, hex jam nut and 
washer and hardtop rear bolt to pin mounting 
bracket. 


Spacer sleeve assembly as necessary for proper 
fit. 


Bl Tighten 
e Rear pin mounting jam nut to 28 Nem 
(21 Ib. ft.). 
3. Hardtop onto vehicle as described in this section. 


'WEATHERSTRIPS 

Weatherstrips are glued into retainers or channels, 
which help hold them in position. When removing a 
weatherstrip for reuse be careful not to rip or tear the 
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surface skin of the weatherstrip. Any tears, holes or 
breaks in the surface skin ruin the integrity of the 
weatherstrip and it must be replaced. When removing 
weatherstrips for reuse 
© Gently stretch and roll the weatherstrip out of 
the retainer. 
© Donot use sharp edged tools to pry a weather- 
strip from a retainer. 
© Try using a heat gun to soften the adhesive 
holding the weatherstrip as it’s rolled out of the 
retainer. 


Inspect 


Fit of the weatherstrip to the door window. It may 
be necessary to alter the fit of the weatherstrip by 
using thumb grade sealer between the weather- 
strip and the weatherstrip retainer, or by reposi- 
tioning the weatherstrip retainer. Use one of the 
leak detection methods outlined in SECTION 10-1 
in this manual to determine if installation is satis- 
factory. 


NOTICE: To dress weatherstrips and/or to elimi- 
nate itching, apply GM Dielectric Grease P/N 
12345579, or equivalent. Do not use petroleum- 
based products. They are detrimental to the life of 
weatherstrips. 


Rear Weatherstrip 

Figure 9 

Remove or Disconnect 

1. Hardtop from vehicle as described in this section. 


2. Rear weatherstrip from channel on the bottom 
edge of the hardtop. 


Clean 


Weatherstrip contact areas to remove old adhesive. 
@ Adhesive from weatherstrip if it is to be reused. 


Install or Connect 

1. Apply adhesive to weatherstrip mounting surface 
being sure to cover the outer side of the channel 

liberally. 


Inspect 
© Weatherstrip for holes, tears, or breaks in the 
surface skin. If tears, holes, or breaks are 
found, the weatherstrip must be replaced. 
2, Rear weatherstrip into the channel on the bottom 
of the hardtop. 


REAR WEATHER STRIP. 
REMOVABLE HARDTOP ASSEMBLY 14s 9207-10-9¢ 


Figure 9 - Rear Weatherstrip 


“B" Pillar Weatherstrip and Retainer 
Figures 5 and 10 


Remove or Disconnect 
1. Hardtop from vehicle as described in this section. 
2. “B” pillar weatherstrip screw at bottom of 
weatherstrip. 
8. Weatherstrip from retainer. 
4. Weatherstrip retainer screws. 
5. Weatherstrip retainer from hardtop. 
‘© Use a heat gun to soften the adhesive holding 
the retainer to the hardtop to make removal 
easier. 


Install or Connect 

‘Apply a thin layer of adhesive sealer to contact area 
between retainer and hardtop. 

2. Retainer with screws, 


al Tighten 
Screws to 1.5 Nem (13 lb. in.). 

3. Apply a small amount of thumb grade sealer to 
each end of retainer. 

4. Apply a continuous 1/8-inch bead of adhesive sealer 
to inside center of retainer. 

5. Using a nylon spatula, insert weatherstrip into 
retainer from front to rear. 

6. Retaining screw. 


Al Tighten 


© Screws to 1.5 Nem (13 Jb. in.). 
7. Finesse weatherstrip, especially at joints to ensure 
proper fit. 
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“B” PILLAR WEATHERSTRIP 
SIDE WEATHERSTRIP 

SIDE WEATHERSTRIP RETAINER 

“B” PILLAR WEATHERSTRIP RETAINER 
SEAL 

‘SIDE WEATHERSTRIP PROTECTOR 


Figure 10 - 


8. Allow adhesive to cure for one hour before testing 
for water leak. 


9. Hardtop to vehicle as described in this section. 


Side Weatherstrip and Retainer 
Figure 10 


fe] Remove or Disconnect 

1. Hardtop from vehicle as described in this section. 

2. Side weatherstrip screw from the front end of the 
weatherstrip. 

3. Side weatherstrip from retainer. 

4. Weatherstrip retainer screws. 

5. Weatherstrip retainer from hardtop. 


Clean 


© Weatherstrip retainer and weatherstrip contact 
areas if reusing parts to remove old adhesive. 


bd Install or Connect 

T, Apply a thin layer of adhesive sealer to contact area 
between retainer and hardtop. 

2. Retainer with screws. 


MS 9208-10-9C 


Pillar and Side Weatherstrip and Retainer 


Al Tighten 


© Screws to 1.5 Nem (13 Ib. in.). 

3. Apply a small amount of thumb grade sealer to 
each end of retainer. 

4, Apply a continuous 1/8-inch bead of adhesive sealer 
to inside center of retainer. 

5. Using a nylon spatula, insert weatherstrip into 
retainer from front to rear. 

6. Retaining screw. 


Bl Tighten 


© Screws to 1.5 Nem (13 Ib. in.). 

7. Finesse weatherstrip, especially at joints to ensure 
proper fit. 

8. Allow adhesive to cure for one hour before testing 
for water leak. 

9. Hardtop to vehicle as described in this section. 


Side Weatherstrip Protector and Seal 
Figure 10 


cz] Remove or Disconnect 

I. Hardtop from vehicle as described in this section. 

2. Side weatherstrip and retainer from hardtop as 
described in this section. 
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Weatherstrip Retainer Mounting Serewe be “ ee 


1.5 Nem (13 Ib. 


3, Side weatherstrip protector from hardtop. 3. Position protector as far rearward as mounting 
4, Seal slots will allow. 
4, Side weatherstrip and retainer to hardtop as 
Clean described in this section. 
‘© Mating surfaces of hardtop and weatherstrip 
protector. Tighten 
© Weatherstrip retaining screw to 1.5 Nem (13 Ib. 
Install or Connect in). 
Tea 5. Hardtop to vehicle as described in this section. 
2. Apply adhesive to mating surfaces of hardtop and 
weatherstrip protector or peel backing from new 
protector. 
SPECIFICATIONS 
FASTENER TIGHTENING 
Front Hold-Down Screws .. 17 Nem (13 Ib. ft.) 
Rear Pin Mounting Bolts . . 11 Nem (97 bb. in.) 
Rear Pin Mounting Jam Nuts 28 Nem (21 Ib. ft.) 
Roll Bar to “B” Pillar Bracket Bolts 35 Nem (26 Ib. ft.) 
“B” Pillar Bracket Mounting Bolts. 35 Nem (26 Ib. ft.) 
) 
) 


Weatherstrip Retaining Screws ..... 


1.5 Nem (13 Ib. in. 


ADHESIVE AND SOLVENTS 


General Purpose Adhesive Cleaner . . 
Thumb Grade Sealer ........ 
Weatherstrip Adhesive Sealer . 


Dielectric Grease 


+r Equivalent 


. 3M# 08983* 
. 3M# 08578* 
- 3M# 08011* 
or GM P/N 12345097* 
GM PIN 12345579* 
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SECTION 10-9D 
ROOF - MISCELLANEOUS 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not, 


followed, parts or system damage could result. 


CONTENTS 


‘On-Vehicle Service 10-9D-1 
Sunshade Assembly 10-9D-1 
Vanity Mirror Lamp 10-9D-1 


ON-VEHICLE SERVICE 


SUNSHADE ASSEMBLY 
Figure 1 


4 Remove or Disconnect 
‘Lower folding top, remove roof panel, or remove 
hardtop. 

2, Front hold down bracket/support cover mounting 
screws and cover. 

3. Sunshade retaining nut. 

4, Two screws retaining garnish molding near front 
hold down support. 

5. Pull garnish molding downward for access to 
sunshade electrical connector. 

6. Sunshade electrical connector. 

7. Sunshade. 


Install or Connect 


T, Sunshade electrical connector. 
2. Sunshade retaining nut. 


Tighten 


‘Sunshade retaining nut to 2.5 N-m (22 Ib. in.), 
3. Garnish molding and two retaining screws. 


Specifications 10-9D-2 
Fastener Tightening 10-9D-2 
Replacement Bulb 10-9D-2 


Tighten 


© Garnish molding retaining screws to 2.0 N-m 
(18 Ib. in.). 
4, Front bracket/support cover and retaining screws. 


Tighten 
© Front cover retaining screws to 2 Nem (18 Ib. 
in). 


5. Roof panel, hardtop, or raise folding top. 


VANITY MIRROR LAMP 
Figure 1 


Replacement bulb, trade #74. 


4 Remove or Disconnect 
‘Lower sunshade and raise mirror and lamp cover 
(door). 

2. With a flat-bladed tool, pry at the inner side of 
each lamp lens and remove. 

3. Vanity mirror lamp. 


Install or Connect 


T, Vanity mirror lamp. 
2. Lamplens. 
3. Close lamp cover door and raise sunshade. 
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SUNSHADE 


VANITY MIRROR 


[2] connector, ELECTRICAL 


GARNISH MOLDING, UPPER 


COVER, SUNSHADE SUPPORT 


SCREW - 2 N-m (18 ) 


NUT - 2.5 Nem (22 Ib. in.) 


RETAINER 


‘SPRING 
HOLD DOWN 
BRACKET/SUNSHADE 
SUPPORT BRACKET 

ROD, SUNSHADE SUPPORT 


RIGHT SIDE ONLY 


Ns 15029 
Figure 1- Sunshade Mounting 


SPECIFICATIONS REPLACEMENT BULB 
FASTENER TIGHTENING Vanity Mirror Lamp . 4 
Garnish Molding Retaining 
Screws seseseesseseeeees 2.0N-m (18 Ib. in.) 


Sunshade Retaining 


2.5 N-m (22 Ib. in.) 


2.0 N-m (18 Ib. in.) 
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SECTION 10-10 
SEATS AND CARPET 


CAUTION: Replace belts, retractors, and hardware in use during all but a minor collision. 
Also, restraint systems should be replaced and anchorages properly repaired if they were 
in areas damaged by a collision, whether the belt was in use or not. If there is any 
question, replace the belt system. Damage, whether visible or not, could result in serious 


personal injury in the event of an accident. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


parts or system damage could result. 


CONTENTS 
General Description . 10-10-1 Bolster Bracket Assembly « 10-10-9 
Diagnosis ..... 10-10-1 Bolster Bladder + 10-10-9 
On-Vehicle Service . 10-10-2 Control Module, Seat Inflation .... 10-10-9 
Seat Cushion 10-10-2 Solenoid, Seat Inflation . 10-10-10 
Cushion Removal . 10-10-2 Harness, Jumper with Vacuum 
Trim, Seat Cushion 10-10-5 Hose 10-10-10 
Frame, Seat Cushion 10-10-5 Switch, Seat Inflation .... Refer to Section 8C 
Seatback 10-10-5 Carpet, Front 10-10-10 
Seatbac 10-105 Carpet, Rear- Coupe . 10-10-12 
Trim, Seatback . 10-10-5 Intermediate Panel Carpet and 
Frame, Seatback 10-10-5 Insulator 10-10-12 
Cable, Seatback Lock Release . 10-10-6 Rear Side Carpet and Insulator .... 10-10-12 
Cable, Seatback Reclining 10-10-6 Rear Center Carpet and 
Adjuster, Seatback Reclining + 10-10-6 Insulator : 10-10-12 
Seat Assembly ...... 10-10-6 Carpet, Rear - Convertible . 10-10-12 
Seat with Adjusters . + 10-10-6 Intermediate Panel Carpet 
Seat less Adjusters . ~ 10-10-8 and Insulator . 10-10-12 
Seat Adjusters ....... .. 10-10-8 Rear Center Carpet an 
Adjuster Removal . + 10-10-8 Insulator 10-10-14 
Motor, Power Seat Adjuster + 10-10-8 Rear Side Carpet and Insulator .... 10-10-14 


Switch, Power Seat 


Adjuster Refer to Section 8C 


Sport Seat Inflation - 10-10-9 
Pump, Seat Inflation 10-10-9 
Lumbar Bladder .. 10-10-9 


GENERAL DESCRIPTION 


There are two seat levels for this vehicle: the base 

seat and the sport seat. 

© The base seat features non-adjustable lateral sup- 
ports in the upper and lower cushions, a seatback 
lock and release mechanism on the back of the 
upper seat frame and a seatback angle control 
located on the outer side of the cushion frame. The 
seats move fore and aft manually with a control 
located under the front of the seat. The base seat is 
available with optional six-way power adjustment. 


Carpet, Console 
Side Trim 
Sill Plate and Speaker Cover . 
Specifications .. 
Fastener Tightening . 


Refer to Section 8C 
10-10-14 
10-10-14 
10-10-14 


© The sport seat, in addition to the base seat features, 
comes standard with: six-way power adjustment, 
adjustable lumbar support, and adjustable side 
bolsters. 


DIAGNOSIS 


The following chart covers the mechanical diagno- 
sis of the six-way power seat, lumbar support, and side 
bolster. Refer to SECTION 8A for electrical diagnosis. 
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SIX-WAY POWER SEAT ADJUSTER MECHANICAL DIAGNOSIS 


CONDITION 


‘smooth (jerky) - apparent hard 
operation 


Horizontal operation of seat not 


POSSIBLE CAUSE 


. Improper lubrication of seat 


and adjuster carriages and seat 
adjuster slides. 


. Transmission assembly loose or | B. 


binding. 


‘A. Lubricate carriages and seat 


CORRECTION 
adjuster slides, 


Inspect transmission assembly 
and correct as necessary. 


Horizontal chuck or looseness. 


A 


Seat adjuster carriages out of 
alignment or worn. 


.. Inspect transmission assembly 


and correct as necessary. 


One adjuster will not operate 
horizontally. 


A. 


Seat adjuster cable(s) discon- 
nected or damaged. 


. Inspect transmission assembly 


and correct as necessary. 


LUMBAR AND SIDE BOLSTER MECHANICAL DIAGNOSIS 


CONDITION 
Pump not working, 


Pump starts then stops right or 
left seat. 


A. Right or left seat solenoid 


malfunctioning. 


POSSIBLE CAUSE CORRECTION 
. Control module malfunction- | A. Refer to SECTION 8A. 
ing. 
Pump malfunctioning. . Refer to SECTION 8A. 


A. Refer to SECTION 8A. 


Pump operates but bladders 
will not inflate. 


A. 


Leaking or restricted vacuum 
hose between pump and 
module or one of the solenoids. 


Pump leaking. 


. Inspect hoses connecting 


pump to control module and 
both solenoids for restrictions 
or leaks. Repair or replace as 
necessary. 


. Inspect pump for leak. Repair 


or replace as necessary. 


Pump operates but one bladder 
will not inflate. 


A. 


. Bladder leaking. 


Leaking or restricted hose 
between solenoid and bladder. 


ON-VEHICLE SERVICE 


SEAT CUSHION 


Cushion Removal 
Figures 1 and 2 


cz] Remove or Disconnect 


T. Grasp front edge of cushion, pull rearward and 
press down while releasing cushion retainer from 3. 
under front lip of seat cushion frame. 


2. Seat cushion. 


. Inspect hose connecting sole- 


noid and bladder for restriction 
or leak. Repair or replace as 
necessary. 


. Inspect bladder for leak. 


Replace if damaged. 


Install or Connect 
Position rear of cushion into seat frame. 


Important 


© Assure buckle side of seat belt is not trapped 
under cushion. 
2. Position cushion front retainer over opening in seat 


frame. 


Pull rearward and push down on front of cushion 


while pulling cushion retainer over front lower lip 
of seat cushion frame. 
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HINGE (PART OF 3) ROLL PIN, 
TAB (PART OF 12) CABLE, SEATBACK ADJUSTER 

COVER, ADJUSTER, ADJUSTER, POWER SEAT 

TRIM, SEATBACK RETAINER, COVER PUSH-IN 

PAD, SEATBACK NUT, SEAT ADJUSTER MOUNTING, 27 Nem (20 LB. FT.) 
FRAME, SEATBACK, ADJUSTER, SEAT MANUAL (LEFT) 

‘SCREW, LOCK RELEASE CABLE BEZEL ADJUSTER, SEAT MANUAL (RIGHT) 

CABLE, SEATBACK LOCK RELEASE BOLT, SEAT MOUNTING, 27 Nem (20 LB. FT.) 

RIVET FRAME, SEAT CUSHION 

RETAINER WIRE, SEAT CUSHION RETAINING 

BOLT, LOCK RELEASE CABLE TRIM, SEAT CUSHION 

BOLT, SEATBACK ADJUSTER (REAR) PAD, SEAT CUSHION 

ADJUSTER, SEATBACK RECLINING 


BEREEEEEEEREE 


RC1001-1010-¥-RP 


Figure 1 - Base Seat 
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EEREEEEEEEE 


HINGE (PART OF 3) 

TAB [PART OF 2) 

‘TRIM, SEATBACK WITH PAD 
FRAME, SEATBACK 

BLADDER, SEATBACK LUMBAR 
SCREW, LOCK RELEASE CABLE BEZEL 
CABLE, SEATBACK LOCK RELEASE 
RIVET 

RETAINER 

BOLT, LOCK RELEASE CABLE 

BOLT, SEATBACK ADJUSTER (REAR) 
ADJUSTER, SEATBACK RECLINING 
ROLL PIN 


Figure 2 ~ Sport Seat 


CABLE, SEATBACK ADJUSTER 
ADJUSTER, POWER SEAT 
COVER, LEFT SEAT ADJUSTER 
RETAINER, COVER PUSH-IN 
COVER, RIGHT SEAT ADJUSTER 


NUT, SEAT ADJUSTER MOUNTING, 27 Nem (20 LB. FT.) 


BOLT, SEAT MOUNTING, 27 Nem (20 LB. FT.) 


FRAME, SEAT CUSHION 

WIRE, SEAT CUSHION RETAINING 
‘TRIM, SEAT CUSHION 

BRACKET, BOLSTER SEAT SIDE 


RC1002-1010.¥-FP-AY 
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Trim, Seat Cushion 
Figures 1 and 2 


The sport seat cushion trim is bonded to the pad 
and is serviced as an assembly. 


Remove or Disconnect 

1. Seat cushion. 

2. Hog rings from trim (base seat). 
3. Trim from pad. 


bd Install or Connect 
T, Hog rings and trim to pad. 
2, Seat cushion. 


Frame, Seat Cushion 
Figures 1 and 2 


ca Remove or Disconnect 
‘Seat cushion. 

5 Seat less adjusters. 

3. Seatback from cushion frame. 

4, Transfer parts as necessary. 


| Install or Connect 

1. Seatback to seat cushion frame, 
2. Seat to adjusters. 

3. Seat cushion. 


SEATBACK 
Seatback Removal 
Figures 1 and 2 


Remove or Disconnect 

1. Seat cushion. 

2. Position seatback in upright position to remove 
tension from adjuster. 

3. Vacuum hoses from solenoid noting position and 

tagging for later installation (sport seat). 

Harness retainers (sport seat). 

Seatback adjuster rear bolt. 

Pivot adjuster up and remove cable. 

Bolts, seatback hinge to cushion frame. 

Bolts, rear of seatback to seat adjusters. 

Seatback. 


PEAMAP 


PA Install or Connect 
I, Seatback to seat cushion frame, 
2. Cable to adjuster with tab down. 


SEATS AND CARPET 10-10-5 


3. Bolts: hinge, seat adjuster, and seatback adjuster. 


Tighten 
‘Hinge bolts to 10 Nem (89 Ib. in.). 
© Seat adjuster bolts to 27 Nem (20 Ib. ft.) 
© Seatback adjuster bolt to 27 Nem (20 Ib. ft.). 
4, Harness retainers (sport seat). 
5. Hoses to solenoid (sport seat). 
6. Seat cushion. 


Trim, Seatback 
Figures 1 and 2 


The sport seat seatback trim is bonded to the pad 
and is serviced as an assembly. 


Remove or Disconnect 

Seatback as described in this section. 

Bezel from lock release cable. 

Hog rings, bottom of trim. 

Unzip trim. 

Bladder protective pads (sport seat). 

Hog ring, middle of seatback. 

‘Trim (base seat) or trim with pad (sport seat). 


1. 
2. 
3. 
4. 
5. 
6. 
%e 


Install or Connect 
Position trim over frame. 
Bladder protective pads (sport seat). 
‘Hog ring, middle of seatback 
Zip trim closed. 
Hog rings, bottom of trim. 
. Lock release cable bezel. 
Seatback to seat cushion frame. 


m3) 


Se ee 


Frame, Seatback 
Figures 1 and 2 


Seatback frame and hinges are serviced as an 
assembly. 


ca Remove or Disconnect 


Seatback from seat cushion as described in this 
section. 


2. Seatback trim and pad. 
3. Transfer parts as necessary. 


Install or Connect 
T. Seatback trim and pad. 
2. Seatback to seat cushion frame. 
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Cable, Seatback Lock Release 
Figures 1 and 2 


Remove or Disconnect 
Seatback as described in this section. 
Release cable bezel. 

Seatback trim. 

Bolster bracket (sport seat). 
Mounting bolt and rivet. 

Retainer and cable assembly. 


1 
2. 
3. 
4, 
5. 
6. 


Install or Connect 
Cable and retainer. 

Bolt and rivet. 

Bolster bracket (sport seat) 
Seatback trim. 

Release cable bezel. 
Seatback. 


1. 
2, 
3. 
4. 


oe 


Cable, Seatback Reclining 
Figures 1 and 2 


cz} Remove or Disconnect 

Seat cushion. 

Position seatback in upright position to remove 
tension from adjuster. 

Bolt, mounting rear of adjuster. 

Pivot adjuster upward and disconnect cable. 
Nuts, cable lever to seat frame. 

Cable assembly. 


ane 


| Install or Connect 

I. Nuts, cable to seat frame. 

2. Cable to adjuster with tab down. 
3, Adjuster rear mounting bolt. 


Al Tighten 


© Bolt to 27 Nem (20 Ib. ft.). 
4, Seat cushion. 
Adjuster, Seatback Reclining 
Figures 1 and 2 


i} Remove or Disconnect 
T_ Seatback as described in this section. 
2. Roll pin mounting front of adjuster. 


b4 Install or Connect 
I, Adjuster with roll pin. 
2. Seatback. 


SEAT ASSEMBLY 


Seat with Adjusters 
Figures 1 through 4 


Remove or Disconnect 

‘Move seat to forward position. 

Fold seatback forward. 

Jack handle and retainers (left seat). 

Nuts, rear of adjusters to floor studs. 

Position seat rearward. 

Seat cushion. 

. Electrical connector to power seat, if equipped. 


Important 


© Ifbase seat, skip to step 11. 


1 
2. 
3. 
4, 
5. 

6. 
7. 


NOTICE: DO NOT overbend locking tabs when 
disassembling vacuum hose under right seat. Tabs 
will break when overbent, requiring replacement of 
hose assembly. 


8. Vacuum hose. 

© From connector (right seat). 

© From solenoid (left seat). 
9. Solenoid harness connector. 
10. Retainer, strap, and relay module (left seat). 
11. Front adjuster covers by prying out retainers. 
12. Nuts, front of adjusters to floor studs. 
13. Seat assembly with adjusters. 


Pd Install or Connect 
1. Position seat on floor studs. 
2. Nuts to front floor studs. 


al Tighten 
© Nuts to 27 Nem (20 Ib. ft). 
3. Adjuster covers and retainers. 


4. Power seat electrical connector, if equipped. 


Important 

e = Ifbase seat, skip to step 8. 

© If sport seat, ensure switch hamess and 
adjuster harness connectors are connected to 
the sport seat jumper harness and not to each 
other. 


Relay module, strap and retainer (left seat). 
Harness connector to solenoid. 

‘Vacuum hose. 

Seat cushion. 

Position seat forward. 


por ar 
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HOSE VACUUM (PART OF 3) 
RELAY MODULE (PART OF 3) 


CONNECTOR, SOLENOID 
(PART OF 3) 


CONNECTOR, ADJUSTER 
MOTOR (PART OF 3) 


CONNECTOR, POWER SEAT 


SWITCH (PART OF 3), 


HOUSING, FRONT FLOOR 
CONSOLE ACCESSORY SWITCH 


ADJUSTER, POWER SEAT 


HARNESS, SPORT SEAT 
JUMPER 


‘SWITCH, POWER SEAT 
ADJUSTER 


-AC1003-1010-¥-RP 


Figure 3 - Driver's Sport Seat 


LOCKING TABS 
HOSE, VACUUM (PART OF 4) 


CONNECTOR, SOLENOID 
(PART OF 4) 


CONNECTOR, POWER SEAT 
(PART OF 4) 


TRANSMISSION ASSEMBLY 
‘SOLENOID, SEAT INFLATION 
MOTOR, SEAT ADJUSTER 


RETAINER, SEAT 
ADJUSTER CABLE 


HARNESS, SPORT SEAT 
JUMPER 


CABLE, SEAT ADJUSTING 


[6] conrrot, mopute, 
“SEAT INFLATION 


PUMP, SEAT INFLATION 


RC1004-1010.¥-P-RI 


Figure 4 ~ Passenger Sport Seat 


DAVE GRAHAM ING. - 2017 
ALL RIGHTS RESERVED 


10-10-8 SEATS AND CARPET 


10. Nuts to rear floor studs. 4, Front adjuster covers and retainers. 
5. Front nuts to floor studs. 
Tighten 6, Electrical connector (power seat). 
¢ Nuts to.27 Nem (20 Ib. ft. 7 Beat adjuster: 
11, Jack handle and retainers (left seat). ‘©. -Onie or bath (non-power seat), 


© Assembly (power seat). 
Seat less Adjusters 
Figures 1 through 4 


install or Connect 

Position adjuster to floor studs. 
Electrical connector (power seat). 
Nuts to floor studs. 


fe] Remove or Disconnect 
1. Seat cushion. 


Important 2 Tighten 


‘ @ Nuts to 27 Nem (20 lb. ft.). 
© Ifbase seat, skip to step 5. 4, Jack handle and retainers. 


: . 5. Front adjuster covers and retainers. 
NOTICE: DO NOT overbend locking tabs when 6. Seat assembly. 


disassembling vacuum hose under right seat. Tabs 
will break when overbent, requiring replacement of | Motor, Power Seat Adjuster 
hose assembly. 

2, Vacuum hose. Figure 4 
© From connector (right seat). 
From solenoid (left seat). 

3. Electrical connector. 
© From harness (right seat). 
e From solenoid (left seat). 


1. 
2. 
3. 


Recommended ‘hols: Thin wall, deep well 1/4-inch 
socket ~ right seat. Variable speed drill if motor is in- 
operative. 


i} Remove or Disconnect 


4, Retainer, strap and relay module (left seat). I. Seat assembly less adjuster. 
5. Bolts, seat frame to adjusters. 2. Adjuster. 
6, Seat assembly less adjusters. 3. Power up adjuster motor. If operative, skip to 
step 4. If inoperative: 
=] Install or Connect Remove bolts and reinforcement mounting 
drive cable retainer to motor. 
1, Position seat on adjusters. © Separate retainer with cables from motor, 
2. Bolts to adjusters. © Use low speed drill or manually turn middle 
drive cable to position adjuster. Do not force 
Al Tighten into stop. 
‘© Bolts to. 27 Nem (20 Ib. ft.) 4. Position adjuster to align access hole in adjuster 
with motor mounting rear bolt (right seat). 
Important 5. Bolt, motor mounting rear, using thin wall socket 
: (right seat). 
Ifbase seat, skip to step 6. 6. Position seat full rearward. 
3. Electrical connector. ; 7. Bolt(s), motor mounting. 
4, Relay module, strap and retainer (left seat). © Front (right seat) 
5. Vacuum hose, © Front and rear (left seat). 
6. Seat cushion, 8. Harness connector if reconnected in step 3. 
SEAT ADJUSTERS 9. Drive cable retainer with cables from motor if not 
removed in step 3. 
Adjuster Removal 10. Motor. 


Figures 1 through 4 
Install or Connect 


[EJ] Remove or Disconnect 1. Motor and mounting boltis). 

1. Seat assembly less adjusters. © Bolt, front (right seat). 

2. Jack handle and retainers (left seat). © Bolts, front and rear (left seat). 
3. Rear nuts to floor studs. 2. Cable retainer with cables to moter. 
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Harness connector. 


5. Position adjuster to align access hole with rear 


motor mounting bolt hole (right seat). 
6. Bolt, motor mounting rear (right seat). 
Adjuster assembly to floor studs. 

8. Seat. 


2 


SPORT SEAT INFLATION 


Pump, Seat Inflation 
Figure 4 


‘The inflation pump is located under the right seat. 
An air hose is routed with the electrical harness, under 


the console, to the left seat. 


| Remove or Disconnect 
Seat less adjusters (right side). 
Electrical connector from pump. 
Vacuum hose from pump. 
Fasteners mounting pump. 
Pump. 


yeep 


Install or Connect 
‘Pump to seat cushion frame. 
Vacuum hose. 

Electrical connector. 

Seat assembly. 


1. 
2. 
3. 
4. 


Lumbar Bladder 
Figure 2 


Remove or Disconnect 
‘Seatback as described in this section. 
Seatback trim with pad. 

Lumbar protective pads. 

Bladder. 


1. 
2. 

3. 
4. 


Install or Connect 
Bladder. 
Protective pads. 
Seatback trim. 
Seatback. 


L. 
2. 
3. 
4, 


Bolster Bracket Assembly 
Figure 2 


Remove or Disconnect 
I. Seatback as described in this section. 
2. Seatback trim. 


Cable retainer reinforcement and bolts. 
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Lumbar bladder and protectors. 
Vacuum hose. 

Drill out rivets. 

Bracket with bladder. 


Clean 


Rivet filings from parts. 


oma 


EY Install or Connect 

Rivet bracket to seatback frame. 
Vacuum hose. 

Lumbar bladder and protectors. 
Seatback trim. 

Seatback. 


on eme 


Bolster Bladder 


Remove or Disconnect 


1. Bolster bracket assembly as described in this 


section. 
2. Return spring. 
3. Limiter bracket. 


4. Separate bolster assembly by sliding two halves 


apart. 
5. Bladder. 


EY Install or Connect 
Bladder. 


Limiter bracket. 
Return spring. 


pepe 


Align tabs and slide bracket halves together. 


© Position spring end hook facing away from 


bladder. 


5. Bolster bracket assembly as described in this 


section. 


Control Module, Seat Inflation 
Figure 4 


Remove or Disconnect 
Seat less adjusters (right side), 
Electrical connector. 

Vacuum hose. 

Drill out rivets. 

Module. 


1. 
2 
3. 
4, 

5. 


& 


Install or Connect 


‘Vacuum hose. 
Electrical connector. 
Seat assembly. 


Pee 


Rivet module to seat cushion frame. 
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Solenoid, Seat Inflation 
Figure 4 


Remove or Disconnect 

1. Seat less adjusters as described in this section. 

2. Vacuum hoses noting position and tagging to aid in 
later installation. 

3. Electrical connector. 

4. Solenoid 


i} Install or Connect 
1, Solenoid to seat frame. 
2. Vacuum hoses. 

3. Electrical connector. 
4. Seat. 


Harness, Jumper with Vacuum Hose 
Figure 5 
& Remove or Disconnect 


I. Front floor console as described in SECTION 8C. 
2. Harness, removing through slits in carpet. 


LEFT SIDE 


CONNECTOR, SEAT INFLATION SWITCH 
CONNECTOR, INSTRUMENT PANEL HARNESS 
CONNECTOR, VACUUM HOSE 

CONNECTOR, SOLENOID 

CONNECTOR, POWER SEAT MOTOR 
CONNECTOR, POWER SEAT SWITCH 


Install or Connect 

1. Position harness over tunnel and under carpet. 

2. Tape harness to floor pan approximately 2 inches 
behind forward inboard seat stud. 

3. Console as described in SECTION 8C. 


(CARPET, FRONT 
Figure 6 


Remove or Disconnect 

1. Seat assembly including adjusters 

2, Door sill front trim panel and door sill rear trim 
plate. 

3. Seat belt anchor plate, Refer to SECTION 10-11. 

4. Console side trim panel. Refer to SECTION 8C. 

5. Carpet. 

6. Carpet insulators. 


Install or Connect 

Carpet insulators. 

Carpet. 

Console side trim panel. Refer to SECTION 8C. 
Seat belt anchor plate. 


1 
2. 
3. 
4. 


RIGHT SIDE 


CONNECTOR, POWER SEAT MOTOR 
MODULE, RELAY 

CONNECTOR, SOLENOID 

HOSE, VACUUM TO SOLENOID 
HARNESS, SPORT SEAT JUMPER, 


RC1006-1010-¥-RP 


Figure 5 - Sport Seat Jumper Harness 
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[71 rear sioe carpet 


(2) swe carrer TRIM PLATE 


[2] screw 


[4] REAR FLOOR CENTER CARPET 


S_| DOOR SILL REAR TRIM PLATE 
©] usur 
[screw 


[1 boon sitt PLATE AND SPEAKER COVER 


w 
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FRONT FLOOR CARPET - LH 
FRONT FLOOR CARPET - RH 
u-nuT 

FRONT FLOOR CARPET RETAINER 
SCREW 

SUPPORT REAR CARPET - RH 
BOLT 


INTERMEDIATE FLOOR CARPET 


Figure 6 - Interior Carpet - Coupe 


Ms 10586-103 
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5. 


6. 


Door sill front trim panel and door sill rear trim 
plate. 
Seat assembly. 


CARPET, REAR - COUPE 


Intermediate Panel Carpet and Insulator 
Figure 6 


2. 


2h 


Remove or Disconnect 

osition seats fully forward. 

Jack handle retaining nuts, retainers, and jack 
handle (left side). 

Seat adjuster rear nuts (2 each side). 

Both door sill rear trim plates. 

Intermediate floor panel carpet retaining screws. 
Carpet and insulator. 


FA Install or Connect 


6. 


1 
2. 
3. 
4. 
5. 


‘Apply adhesive and position insulator. 
Carpet. 

Carpet retaining screws. 

Both door sill rear trim plates. 

Seat adjuster rear nuts (2 each side). 


By} Tighten 
© Seat adjuster nuts 27 Nem (20 Ib. ft.). 
Jack handle, retainers, and retaining nuts. 


Rear Side Carpet and Insulator 
Figure 6 


PHIM R we 


Remove or Disconnect 

Rear sill trim plate. 

Screws, lift window front trim panel to lock pillar, 
including screw under cargo lamp. Refer to “Side 
‘Trim Panel — Coupe” in SECTION 10-8. 

Screws, side trim panel. Reposition panel. 

Cargo security cover hook. 

‘Trim panel and screws from top storage bracket. 
‘Screws securing carpet retainer. 

Speaker grille 

Carpet. 

Carpet retainer. 


10. Insulator. 


FA Install or Connect 


1. 


2. 


‘Apply adhesive where necessary and position 
insulator. 
Position carpet in vehicle. 


3. Speaker grille. 
4, Carpet retainer and screws. 
5. Security cover hook. 
6. Side trim panel screws. 
7. Trim panel and screws to removable top front 
storage bracket. 
8. Screws, lift window front trim panel to lock pillar. 
. Cargo lamp. 
10. Rear sill trim plate. 


Rear Center Carpet and Insulator 
Figure 6 


Remove or Disconnect 

Lift window rear trim panel. Refer to SECTION 
10-8. 

Luggage cover/shade. 

Rear carpet push-on fasteners. 

Rear floor compartment door lock cylinder and 
handle. 

Carpet from velero strips on compartment doors. 
Carpet from vehicle 

Insulator. 


AEP 


OH 


Pa Install or Connect 

. Apply adhesive where necessary and position 
insulator. 
Carpet and fasteners. 
Lock cylinder and compartment door handle. 
Luggage cover/shade. 
Lift window rear trim panel. 


ie eee, 


CARPET, REAR - CONVERTIBLE 
Intermediate Panel Carpet and Insulator 
Figure 7 


Remove or Disconnect 

I. Position seats fully forward. 

2. Jack handle retaining nuts, retainers, and jack 
handle (left side). 

3. Seat adjuster rear nuts (2 each side). 

4, Door sill rear trim plates. 

5, Rear compartment lamp assemblies and disconnect 
electrical connectors. 
© Pry lamps from retainers by prying out outer 

side with a flat blade. 

6. Compartment lamp retainers by straightening 

tabs and pulling retainers out of intermediate 

panel. 

Intermediate floor panel carpet. 

8. Insulator. 


2 
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REAR SIDE CARPET 


REAR FLOOR PANEL CARPET 


RETAINER 


BRACKET 


RIVET 


SCREW 


DOOR SILL REAR TRIM PLATE 
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DOOR SILL/PLATE AND SPEAKER COVER 


FRONT FLOOR CARPET -LH 


FRONT FLOOR CARPET - RH 


FRONT CARPET RETAINER 


LOCK PILLAR CARPET 


INTERMEDIATE FLOOR CARPET 


Figure 7 - Carpet — Convertible 


Ms 10587-103 
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| Install or Connect 

Insulator. 

Carpet. 

Compartment lamp retainers. 

Lamp electrical connectors and install lamp assem- 
lies. 

5. Door sill rear trim plates. 

6. Seat adjuster rear nuts (2 each side). 


eRe 


Tighten 
© Seat adjuster nuts to 27 Nem (20 Ib. ft.). 


7. Jack handle, retainers and retaining nuts (left 
side). 


Rear Center Carpet and Insulator 
Figure 7 


rc Remove or Disconnect 

‘Rear compartment door lock cylinder and handle. 
Radio speaker grilles. 

Push-in carpet retainers. 

Carpet from velero strips on compartment doors. 
Carpet from vehicle. 

Insulator. 


Poe ee 


xi Install or Connect 

Insulator. 

Position carpet in vehicle 

Push-in carpet retainers. 

Radio speaker grilles. 

Compartment door handle and lock cylinder. 


Pee 


Rear Side Carpet and Insulator 
Figure 7 


Remove or Disconnect 

I. With top raised, release #5 bow, lift and hold over 
top. Refer to SECTION 9B. 

2. Release stowage lid. 

3. Support #5 bow in raised position. 

4. Door sill rear trim plate. 

5. Seat belt anchor bolt and seat belt. 

6. Carpet from under center carpet, stowage lid lock, 
storage lid hinge and lock pillar upper trim panel. 

7, Carpet from vehicle. 

8. Insulator. 


| Install or Connect 
1. Insulator. 
2. Position carpet in vehicle. 


3. Carefully tuck carpet under/behind stowage lid 
lock, hinge, center carpet, upper lock pillar trim 
panel and along storage compartment. 

4. Seat belt and anchor bolt. 


Bl Tighten 

*® Anchor bolt to 50 Nem (37 Ib. ft.). 

Door sill rear trim plate. 

Remove #5 bow support 

Hold #5 bow clear and close stowage lid. 
Secure #5 bow to lid. Refer to SECTION 9B. 


eras 


SILL PLATE AND SPEAKER COVER 
Figures 6 and 7 


ca Remove or Disconnect 

Screws, door side of sill plate. 

Rear trim plate. 

Velcro strip at speaker cover. 

Raise rear of sill plate and maneuver from parking 
brake (left side). 

5. Sill plate from vehicle. 


Rene 


ca Install or Connect 
Insert front of sill plate under door jamb weather- 
strip. 

2. Maneuver sill plate around parking brake (left 
side) and lower into position. 

3. Rear sill trim plate. 

4. Screws, door side of sill plate. 


Tighten 


@ Screws to 1.8 Nem (16 Jb. in.). 


SPECIFICATIONS 


FASTENER TIGHTENING 
Front Floor Carpet Retainer 
Screw 
Lock Release Cable Nut 
Rear Carpet Support Bolt . 
Rear Side Carpet Retainer 
Screw . 
Seat t adjuster -to-Floor Pan 


.1.4.Nem (12 Ib. in.) 
0.75 Nem (7 Ib. in.) 
21.9 Nem (17 Ib. in.) 


0.9 Nem (8 Ib. in.) 


27 Nem (20 Ib. ft.) 


seat tassembhy to-Adjuster 
Bolt 
Seatback Adju: ‘ol 
Seatback Hinge Bolt. 
Seat Belt Anchor Bolt 
Sill Plate Screw . 
Sill Trim Plate Screw . 


27 Nem (20 Ib. ft.) 
27 Nem (20 Ib. ft.) 
+ 10 Nem (89 Ib. in.) 
50 Nem (37 Ib. ft.) 
1.8 Nem (16 Ib. in.) 
4.8 Nem (16 Ib. in.) 
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SECTION 10-11 
SEAT BELTS 


CAUTION: Replace belts, retractors and hardware in use durin 


all but a minor 


collision. Also, restraint systems should be replaced and anchorages properly 
repaired if they were in areas damaged by a collision, whether the belt was in use or 
not. If there is any question, replace the belt system. Damage, whether visible or not, 
could result in serious personal injury in the event of an accident. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. Ifa fastener needs to be replaced, use the correct part number fastener for that application. If the 
correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be used. 
Fasteners that are not reused, and those requiring thread-locking compound will be called out. The correct 
torque value must be used when installing fasteners that require it. If the above conditions are not followed, 


CONTENTS 


parts or system damage could result. 


General Description 10-11-1 
Seat Belts 10-11-1 

Diagnosis .. 10-11-1 

On-Vehicle Service . 10-11-1 
Service Precaution . 10-11-1 
Seat Belt Harness Assembly 10-11-2 

GENERAL DESCRIPTION 
SEAT BELTS 


The driver’s seat belt includes a reminder lamp and 
tone alarm to warn the driver that the seat belt is not 
buckled when the ignition switch is turned “ON.” 

If the driver's seat belt is buckled, the tone alarm 
will not operate, but the reminder lamp will stay “ON” 
for 4 to 8 seconds. 

If the driver’s seat belt is not buckled, the reminder 
lamp and tone alarm will operate for 4 to 8 seconds 
before the alarm automatically shuts “OFF.” The 
reminder lamp will light and stay “ON” whenever the 
driver's belt is not fastened. 

The seat belt system consists of webbing from two 
spools mounted on a single retractor frame and sewn to 
a common latch plate. The emergency locking feature 
of the retractor remains unlocked to allow free 
movement of the occupant’s upper and lower body 
while the vehicle is being operated. 

When the vehicle decelerates rapidly or changes 
direction abruptly, the belts are locked in position by a 
pendulum that causes locking bars to engage sprockets 
on both spools of the retractor. 

‘The lap belt portion of the retractor has a “cinch” 
feature that allows the occupant to lock the lap belt into 
position. Using the “cinch” feature will not interfere 
with the operation of the shoulder belt and retractor. 
‘Once the “cinch” feature is activated, it can be released 
only when the belt is fully retracted. It is also 
recommended that the “cinch” feature be used when 
securing a child restraint system. 


Seat Belt Upper Anchor Plate 


Reinforcement - Convertible . 10-11-3 
Child Seat . 10-11-3 
Specifications . 10-11-3 
Fastener Tightening 10-11-3 


DIAGNOSIS 


To diagnose a system failure for the tone alarm or 
reminder lamp, refer to SECTION 8A. 


ON-VEHICLE SERVICE 


CAUTION: Replace belts, retractors, and 
hardware in use during all but a minor 
collision. Also, restraint systems should 
be replaced and anchorages properly 
repaired if they were in areas damaged 
by a collision, whether the belt was in use 
or not. If there is any question, replace 
the belt system. Damage, whether visible 
or not, could result in serious personal 
injury in the event of an accident. 


SERVICE PRECAUTION 
Figure 1 


Important 


© When servicing or replacing the seat belt system, 
refer to the following precautionary items: 

. All seat belts must be serviced as complete sets. 

. Keep sharp edges and damaging objects away 
from belts. 

. Avoid bending or damaging any portion of the 
belt buckle or latch plate. 

. Do not bleach or dye belt webbing. Clean with 
mild soap solution and water. 
When installing seat belt anchor bolts, start 
bolt by hand to assure that bolt is threaded 
straight. 


Bo oO WP 
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10-11-2 SEAT BELTS 


CLIP MUST REMAIN IN PLACE UNTIL RETRACTOR 
1S COMPLETELY INSTALLED 


 stureic wes cur 
(2) searseur 
3 | SEAT BELTRETRACTOR 


138356-1011 
Figure 1- Shipping Web Clips 


NOTICE: See “Notice” on Page 10-11-1 of this 
section, 


F, Do not attempt repairs on seat belt retractor 
mechanisms or belt retractor covers. Always 
replace restraint system components with new 
service replacement parts. 

G. Refer to “Specifications” at the end of this 
section and tighten all seat belt anchor bolts as 
specified. 

H. The shipping web clips are to remain in place 
until the retractor and shoulder guide loop are 
installed. Then remove clips and discard. See 
Figure 1. 


SEAT BELT HARNESS ASSEMBLY 
Figures 2 and 3 


Remove or Disconnect 
Slide seat forward. Reposition seat back. 


Important 


© If equipped with power seat, it will be 
necessary to remove seat with adjuster to 
replace buckle side of belt. See SECTION 
10-10 

Bolt retaining buckle side of belt 

Position wire harness out from behind console side 

trim panel and disconnect (driver's side only). 


ep 


seataecreuie sot [5] 
BELT ASSEMBLY [6] SeAUNG strip 
RETRACTOR ANCHOR PLATE 
LQWERANCHORPLATE 97) gucktesipe oF weit 


IRE ASSEMBLY 
fete) 


C1001. 1011 -RP 
Figure 2 - Seat Belt Harness (Coupe) 


4. Buckle side of belt from vehicle. 

5. Unclip upper guide bolt cover by pushing up at belt 
edge and flipping up to access guide bolt. 

6. Belt guide bolt. 

7. Retractor bolt at floor side rail 

8. Retractor side of belt from vehicle 


bd Install or Connect 


Important 

‘The shipping web clips are to remain in place 
until the retractor and shoulder guide loop are 
installed. Then remove clips and discard, 

1. Seat belt assembly with guide bolt and cover. 


By Tighten 


@ Guide bolt to 50 Nem (37 Ib. ft.). 
2. Retractor bolt at floor side rail. 


By Tighten 
@ Retractor bolt to 50 Nem (37 Ib. ft.). 
3. Buckle side wire harness (driver's side only) and 


tuck behind console side trim panel. 
4. Bolt, retaining buckle side of belt. 


By Tighten 
Buckle retaining bolt to 50 Nem (87 Ib. ft.). 
5. Seat assembly if removed. 
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SEAT BELT UPPER ANCHOR PLATE 
REINFORCEMENT - CONVERTIBLE 
Figure 3 


& Remove or Disconnect 

1. Seat belt harness as described in this section. 

2, Seat belt anchor plate carpet screws and carpet. 
Anchor reinforcement panel screws and panel. 
Anchor plate bolt and anchor plate reinforcement. 


3. 
4, 


Install or Connect 
‘Anchor plate reinforcement and anchor plate bolts. 


al Tighten 


© Center upper anchor plate bolt to 53 Nem 
(39 Ib. ft). 
© Outer upper anchor plate bolts to 50 Nem 
(37 Ib. ft.). 
2. Anchor plate reinforcement carpet and screws. 


Important 


© Turn screws until tight, but do not strip. 
3. Seat belt harness as described in this section. 


CHILD SEAT 


CAUTION: A child in a rear-facing child 
restraint can be badly injured by the 
passenger air bag if it inflates. NEVER use 
a rear-facing child restraint in this vehicle. 


If a forward-facing child restraint is 

suitable for your child, ALWAYS move the 

passenger seat as far back as it will go. 

Then install the child restraint and lock 

He safety belt by depressing the CINCH 
jutton. 


For more information, see your Owner's 
Manual and the instructions that came 
with your child restraint. 


SPECIFICATIONS 

FASTENER TIGHTENING | 
Buckle Strap Bolt 50 Nem (37 Ib. ft.) 
Guide Bolt ..... 50 Nem (87 Ib. ft.) 
Retractor Bolt .. 50 Nem (87 Ib. ft.) 
Upper Anchor Plate 

Center Bolt ........ . 53 Nem (39 Ib, ft.) 
Upper Anchor Plate 

Outer Bolt 50 Nem (37 Ib. ft.) 


SEAT BELTS 10-11-3 


WH 


PENETRATION 
3.0 MIN. 


SECTION A-A 


RETRACTOR SIDE OF BELT 


SEATBELT GUIDE BOLT 


SEAT BELT GUIDE AND COVER 
SEAT BELT RETRACTOR 
‘SEATBELT RETRACTOR BOLT 
SEAT BELT BRACKET BOLT 
WIRING HARNESS (LH ONLY) 


SEALING STRIP 


ANCHOR PLATE 


BUCKLE SIDE OF BELT 


ANCHOR RIENFORCEMENT PANEL 
UPPER ANCHOR PLATE BOLT 


ANCHOR RIENFORCEMENT INSULATOR, 
Ms 9220-10-11 


Figure 3 - Seat Belt Harness (Convertible) 
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SECTION 10-12 
BODY WIRING 


CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer 
to CAUTIONS in Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and 
Wiring Location view in Section 9) before performing service on or around SIR 
components or wiring. Failure to follow CAUTIONS could result in possible air bag 
deployment, personal injury, or otherwise unneeded SIR system repairs. 


NOTICE: When fasteners are removed, always reinstall them at the same location from which they were 
removed. If a fastener needs to be replaced, use the correct part number fastener for that application. If 
the correct part number fastener is not available, a fastener of equal size and strength (or stronger) may be 
used. Fasteners that are not reused, and those requiring thread locking compound will be called out. The 
correct torque value must be used when installing fasteners that require it. If the above conditions are not 
followed, parts or system damage could result. 


CONTENTS 


Wiring Illustrations 


Main Wiring Index 10-12-2 
Door Wiring - LH 10-123 
Door Wiring - RH 10-12-4 
Radio Harness Door Sill - LH 10-125 
Front Body Harness Door Sill- RH. 10-12-5 
Front Body Harness - Convertible Intermediate Floor Pan 10-12-5 
Front Body Harness - Convertible Rear Floor Pan - RH 10-126 
Stowage Lid Wiring 10-127 
Front Body Harness - Coupe and ZR1 Rear Floor Pan-LH . 10-128 
Front Body Harness - Coupe and ZR1 Rear Floor Pan - RH 10-129 
Rear Body Harness (Except ZR1) - LH 10-12-10 
Rear Body Harness (Except ZR1) - RH 10-12-11 
Rear Body Harness (ZR1) - LH 10-12-12 
Rear Body Harness (ZR1) - RH 10-12-13 


For detailed electrical diagnostics, refer to SECTION 8A. 
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10-12-2 BODY WIRING 


Figure 1- Main Wiring Index 


FRONT BODY... 


REAR BODY .... 


ANTILOCK BRAKES, 
ACCELERATION SLIP 
REGULATION 


SELECTIVE RIDI 


Doors . 


BATTERY 
FORWARD LAMP 
ENGINE ... 
INSTRUMENT PANEL, 


CONSOLE 


Ms 9922-1012 
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‘THEFT DETERRENT SWITCH CONNECTOR 
‘THEFT DETERRENT SWITCH HARNESS: 
HARNESS MOUNTING BRACKET 

NUT 

PKE ANTENNA CONNECTION 

PKE ANTENNA 

POWER DOOR LOCK CONNECTOR 
COURTESY LAMP CONNECTOR 

MIRROR HARNESS 

VP HARNESS. 


POWER AND HEATER MIRROR HARNESS CONNECTORS 
ACCESSORY MOUNTING PLATE 

POWER WINDOW SWITCH CONNECTOR 

POWER MIRROR SWITCH CONNECTOR 

WINDOW MOTOR CONNECTOR 

POWER WINDOW MOTOR 


REAR COMPARTMENT RELEASE CONNECTOR 
(COUPE ONLY) 


DOOR AJAR SWITCH CONNECTOR 
POWER LOCK ACTUATOR CONNECTOR 


Figure 2 - Door Wiring - LH 
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10-12-4 BODY WIRING 


INSTRUMENT PANEL HARNESS BRACKET 
MIRROR HARNESS 

WINDOW SWITCH CONNECTORS 
COURTESY LAMP CONNECTOR 

PKE ANTENNA CONNECTOR 

NUT, HANDLE MOUNTING 


‘THEFT DETERRENT SWITCH HARNESS MOUNTING 
BRACKET 


‘THEFT DETERRENT HARNESS CONNECTOR 
‘THEFT DETERRENT SWITCH HARNESS 


PKE ANTENNA 
ACTUATOR CONNECTOR 

ACCESSORY MOUNTING PLATE 

DOOR AJAR SWITCH CONNECTOR 
POWER WINDOW MOTOR 

POWER WINDOW MOTOR CONNECTOR 
DOOR LOCK SWITCH CONNECTOR 
MIRROR HARNESS CONNECTORS 


Figure 3- Door Wiring - RH 


RC002-1012-¥-RP 
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BODY WIRING 10-12-5 


CONNECTORS TO VP HARNESS 


SILL PANEL -LH CLIP, HARNESS RETAINING 


RADIO SPEAKER FRONT BODY WIRE HARNESS 


HARNESS CONNECTOR SPEAKER 


RADIO HARNESS SIDE SILL PANEL- RH 


TO RECEIVER SPEAKER HARNESS 


Figure 5 - Front Body Harness Door Sill- RH 


T] INTERMEDIATE FLOOR PANEL RADIO SPEAKER HARNESS 
2] CARGO LAMP ASSEMBLY - RH RADIO RECEIVER 

Z] FOLDING TOP sTOWAGELIDLATCH RELAY [7] _REARFLOOR PANEL 

(2) RADIO ANTENNA EXTENSION CABLE ] ABS, ASR HARNESS 


Ms 9580-1012 
Figure 6 - Front Body Harness - Convertible Intermediate Floor Pan 
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10-12-6 BODY WIRING 


(2 ance 
[Z] tare 


‘STOWAGE LID 


ANTENNA EXTENSION CABLE 


SPEAKER 


SPEAKER HARNESS: 


RADIO RECEIVER 


GROUND 


FRONT BODY WIRE HARNESS 


Figure 7 - Front Body Wiring Harness Convertible - RH 


HARNESS RETAINER 

REAR WINDOW DEFOGGER CONNECTOR 
HARNESS CONNECTORS AND RETAINERS 
INTERMEDIATE FLOOR PANEL 
STOWAGE LID LOCK HARNESS 

REAR BODY HARNESS 

LID LATCH ACTUATOR - RH 


ACTUATOR CONNECTOR 


Ms 9463-1012 
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TRIM PANEL 


FRONT BODY HARNESS EXTENSION TO LID RELEASE 
SwiTcH 


ROSE BUD CLIPS 


FRONT BODY HARNESS 


HINGE 


[7] sTowace COMPARTMENT LID 


Figure 8 - Stowage Lid Wiring 


BODY WIRING 10-12-7 
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10-12-8 BODY WIRING 


‘SPEAKER HARNESS 


REAR DEFOGGER GROUND CONNECTION 


GROUND 


H 
Ea 

3 
(2) courtesy LAMP CONNECTION 


5] FRONT BODY HARNESS 


[E) setect ripe CONTROL JUMPER HARNESS 


‘ABS CONNECTORS. 


[E] souno wsurator 


Ms 9578-1012 
Figure 9 - Front Body Harness - Coupe and ZR1 Rear Floor Pan - LH 
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BODY WIRING 10-12-9 


‘CHMSL JUMPER HARNESS CONNECTOR (ZR1) INTERMEDIATE PANEL, 
GROUND GROUND 


LIFT WINDOW DEFOGGER CONNECTOR RADIO RECEIVER 


SOUND INSULATOR FRONT SPEAKER HARNESS 
REAR BODY HARNESS CONNECTOR FRONT BODY HARNESS 
FRONT BODY HARNESS BOLT, WIRING CLIP 


REAR COMPARTMENT RELEASE RELAY BOLT, WIRING RETAINER 
‘SOUND INSULATORS, RETAINER, WIRING 


LIFT WINDOW SOLENOID CONNECTOR COURTESY LAMP CONNECTOR 


PKE ANTENNA LIFT WINDOW AJAR SWITCH 
[7] RabIo ANTENNA EXTENSION CABLE ‘AJAR SWITCH CONNECTOR 
[2] napio speaker HARNESS LUFT WINDOW SOLENOID 


Figure 10 - Front Body Harness - Coupe and ZR1 Rear Floor Pan - RH 
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10-12-10 BODY WIRING 


‘COUPE SHOWN 
CONVERTIBLE SIMILAR 


REAR BODY UPPER PANEL 


REAR BUMPER FASCIA 


REAR TAILISTOP/TURN SIGNAL LAMP HARNESS SOCKETS - LH 


SIDE BACKUP LAMP HARNESS SOCKET - LH 


REAR SIDEMARKER LAMP HARNESS SOCKET - LH 


REAR BODY HARNESS 


REAR BACKUP LAMP HARNESS SOCKET - LH 


HARNESS CONNECTOR LOCK 


FUEL TANK PUMP CONNECTION 


Ms 9421-1012 
Figure 11- Rear Body Harness (Except ZR1) - LH 
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BODY WIRING 10-12-11 


SECTION A-A 


CONVERTIBLE SHOWN 
‘COUPE SIMILAR 


[11] rear sooy uPeeR PANEL 


REAR BUMPER FASCIA 


REAR TAIL/STOP/TURN SIGNAL LAMP HARNESS SOCKET- RH 


LICENSE PLATE LAMP HARNESS SOCKET 


CENTER HIGH MOUNTED STOPLAMP HARNESS SOCKET 


REAR BACKUP LAMP HARNESS SOCKET - RH 
REAR BODY HARNESS: 


REAR SIDE BACKUP LAMP HARNESS SOCKET - RH 


REAR SIDEMARKER LAMP HARNESS SOCKET - RH 


REAR BODY HARNESS RETAINER 


Ms 9419-1012 
Figure 12 - Rear Body Harness (Except ZR1) - RH 
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10-12-12 BODY WIRING 


REAR BODY UPPER PANEL 


LICENSE PLATE LAMP HARNESS SOCKET-LH 


REAR TAIL/STOP/TURN SIGNAL LAMP HARNESS SOCKETS - LH 


REAR BUMPER FASCIA 


SIDE BACKUP LAMP HARNESS SOCKET - LH 


[EE] REAR SIDEMARKER LAMP HARNESS SOCKET - LH 


7] REAR BODY HARNESS 


@] REAR BACKUP LAMP HARNESS SOCKET -LH 


[B) harness connector tock 


j0] ‘FUEL TANK PUMP CONNECTOR 


Ms 9462-1012 
Figure 13- Rear Body Harness (ZR1)- LH 
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SECTION A-A 


tg 
ZF 


REAR BODY UPPER PANEL 


REAR BUMPER FASCIA 


REAR TAIL/STOP/TURN SIGNAL LAMP HARNESS SOCKETS - RH 


LICENSE PLATE LAMP HARNESS SOCKET- RH 


BACKUP LAMP HARNESS SOCKET -RH 


REAR BODY HARNESS 


SIDE BACKUP LAMP HARNESS SOCKET - RH 


REAR SIDEMARKER LAMP HARNESS SOCKET - RH 


[1] REAR BODY HARNESS RETAINER 


Figure 14 - Rear Body Harness (2R1)- RH 


‘Ms 9420-1012 
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On-Vehicle Service . B 16 
Antenna Replacement - Coupe, 

On-Vehicle Service . » 9A-13 
Antilock Brake System (ABS) and Acceleration Slip 

Regulation (ASR) System ........ . 5E21 
Antilock Braking Mode .........sesceeeeeeeeeeeeeee SEQG 


Armrest Filler - Left Door 

Armrest Filler - Right Door .. 
Armrest Stowage Door Hinge 
Armrest Stowage Door Pad 
Ashtray Cover, Noise Reduction . 
ASR, ABS/, Brakes 
ASR Circuits, BPM Valve . 
“ASR OFF" Switch .. 


cee SERN 
sees SEZAZ 


ASR Switch Button, Noise Reduction 10-14-20 
ASR System Components, ABS/ . veceveeee SERS 
ASR System Diagnosis, ABS/ 5E214 
ASR System “OFF” . veceee ee BERD 
ASR System Self Test, ABS/ . absnniansvestaqe-SEee 
Assembling andl Coding Lock Cylinders. AB 
Audio System ........ - e eevee Bet 
“AUTO” Control, Radio ...... vee Ad 
‘Automatic Adjuster, Disabling Parking Brake .......... SF-5 
Automatic Adjuster, Enabling Parking Brake tees SPS 
‘Automatic Adjuster, Parking Brake sevecees SES 
Automatic Transmission Diagnosis . « TA-1SA-1 
‘Automatic Transmission On-Vehicle Service . TAA 
Automatic Transmission On-Vehicle Service 
General Service ... TAB 
Automatic Transmission “P" (Park) Mechanism Check, 
ceceeees OBT 


Parking Brake and . 
Automatic Transmission Prelit 


Procedure .......+ TAB 


‘Automatic Transmission Serviceable Components ..... 7A-16 
Automatic Transmission, Shift Knob, 

Noise Reduction . ee 10-18-26 

= TA15B-1 


Automatic Transmission Unit Repair 


Axle Case, Rear . 48-24 


Axle Noise Diagnosis, Rear ......... +. 433 
‘Axle Outer Socket, Rear Suspension 30-11 
Axle, Rear ...ssees+ i = 48-1 
‘Axle Tie Rod, Rear Suspension «0... 30-12 
Axle Yoke Oil Seal, Rear .....eeceeeeeeee - 48-8 


Backup Lamp Switch, On-Vehicle Service . 
Backup Lamps . 
Backup Lamps, On-Vehicle Service 

Balance Precat ns, General ...... 
Balancing, Off-Vehicle ..... 
Balancing, On-Vehicle .. 
Balancing, Propeller Shaft ... 
Balancing Tire and Wheel . 3E-8 
“BAL/FADE” Control (UM6), Radio ........ 9A-3 
Ball Stud and Knuckle Inspection, Front Suspension .... 3C-1 


- 78-2 
seeeeees BBB 
. BBS 
- 369 
36-9 
3E-9 
aaa 


Ball Stud Check, Lower, Front Suspension seen BGA 
Ball Stud Check, Upper, Front Suspension ees BOT 
Ball Stud Inspection, Front Suspension . 3014 
Ball Stud, Lower, Front Suspension 

On-Vehicle Service . : secon ICIS 
Ball Stud, Upper, Front Suspension 

On-Vehicle Service . 3014 
Ball Studs, Valve Rocker Arm, Unit Repair VIN P 

Assembly . Ee ++ 6A1B-38 
Base Speaker (UME), Front, On-Vehicle Service 911 
Base Speaker (UME), Rear, On-Vehicle Service . - 9-12 
Basic Repair Procedures, Noise Reduction .. 10-183 
"BASS-TREB” Control, Radio ....... cee SAB 
Battery ...... 601-1 
Battery Cable, Negative . veces. 6D1-10 
Battery Cable, Positive .......6.scseessseeseesseres ODD 
Battery Cable Replacement = 601-9 
Battery Cable, When to Disconnect the Negative OA-1 


- 601-7 


Battery, Charging Completely Discharged ........... 
. ~ 6D1-5 


Battery Charging, On-Vehicle Service 
Battery, Common Cause of Failure 7 = 601-3, 
Battery Electrical Drain ... - 601-4 
Battery Protection During Vehicle Storage - = 601-3, 
Battery Rating . cae : - 6D1-2 
Battery Replacement .......... sent - 601-8 
Battery Replacement, Transmitter, PKE System 

(On-Vehicle Service ... : = 9K-27 
Battery Reserve Capacity ...... ‘ + 6D1-2 
Battery Testing Procedures - 61-4 
Battery Tray, On-Vehicle Service . 10-5-1 
Battery Tray Replacement .... “age + 601-9 
Bearing Annulus Assembly, Stub Shaft and, 

PIS Gear Unit Repair ... Seeeeeeee teers: SBIAG 


Bearing Diagnosis, Rear Axle event 435 
Bearing Replacement, Yoke Shaft Seal and, 
Rear Axle ..... 
Bearing Retainer and Gasket, Main Drive Gear, 
Off-Vehicle Service 


Bearing Retainer Tube and Seals, Main Drive Gear, 


= 4B-12 


. 78-7 


Off-Vehicle Service. 78-8 
Bearings, Connecting Rod, Unit Repair VIN P 

‘Assembly seeeeeeeeseeserseseee ces BAIB 34 
Belt Tension 08-8 


10-111 
5A4 
10-6-3 
- BE-16 
8E-9 
~ BES 
. 8E-17 
~ BE11 


Belts, Seat . 
Bench Bleeding, Master Cylinder ... 
Bezel, Inside Handle . . . 
Blade Assembly Mounting Angle Check 
Blade Assembly, Wiper . 
Blade Element Cleaning 
Blade Element Set Check 
Blade Element, Wiper 
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Bleed Pipe (VIN P), Air, On-Vehicle Service 
Bleeding, Bench, Master Cylinder 
Bleeding Brake Hydraulic System 
Bleeding Brake Hydraulic System, ABS/ASR 
Bleeding, Manual, Brakes with ASR 
Bleeding Power Steering System . 
Bleeding, Pressure, Brakes with ASR: 
Bleeding Syste, Master Cylinder . 
Blower Motor and Compressor Control Module (C68), 
Electronic Auto AC 
Blower Motor Diagnosis 
Blower Motor, HVAC Replacement Procedures 
Blower Motor Relay (C60), Replacement 
Procedures 
Blower Motor Resistor (C60) Replacement 
Procedures 


Body Dimensions (Convertible), Upper 10-3-5 
Body Dimensions (Coupe), Upper 103-4 
Body Dimensions and Underbody 10-31 
Body Dimensions and Underbody Service 

Precautions . : 1036 
Body Front End 10-5-1 
Body Harness (Except ZR1) - LH, Rear 10-12-10 
Body Harness (Except 2R1) - RH, Rear 10-12-11 
Body Harness (ZR1)- LH, Rear . 10-12-12 
Body Harness (ZR1)- RH, Rear . +. 10-12-13 
Body Harness Door Sill - RH, Front . = 10-125 
Body Hose (VIN P), Throttle . + 68-27 


Body Lubrication . 08-7 
Body Rear ..... + 10-8-13 
Body Rear End ... 10-8-1 
Body Service, General 10-1-1 
Body Side + 108-17 
Body Wiring © 10-12+1 

Bolster Bladder, Sport Seat . = 10-109 
Bolster Bracket Assembly, Sport Seat + 10-109 
Booster Assembly (VIN J), On-Vehicle Service = 501-1 
Booster Assembly (VIN J), Unit Repair .. . 501-6 
Booster Assembly (VIN P), On-Vehicle Service + 5D1-1 
Booster Assembly (VIN P), Unit Repair . 2501-4 
Booster System, Vacuum . 501-1 
“B” Pillar Weatherstrip and Retainer, 

Hardtop - Convertible . ~ 10-9C-7 
BPM Valve, ABS/ASR On-Vehicle Serv + SE2-134 
BPM Valve ASR Circuits . 5E2-11 
BPM Valve Assembly, ABS/ASR System .. ‘5E2-10 
BPM Valve Relay, Pump Motor Relay or, 

ABS/ASR On-Vehicle Service . . 5E2-136 
Bracket (VIN J), Power Steering Pump, 

Reservoir and . = 38-10 
Bracket (VIN P), Power Steering Pump and . 388 
Bracket (VIN P), Re 38-8 


Bracket Brace, En: 
On-Vehicle Service . 
Braided Lead Wire Reps 


Rear Window Defogger 10-2-9 
Brake Adjustment, Parking, Rear 582-10 
Brake Cable Screw, Coupe, Noise Reduction . 


Brake Fluid ... 
Brake Fluid Leaks 
Brake Fluid Level Isolation Diode, ABS/ASR 

On-Vehicle Service 
Brake Fluid Level Isolation Diode, ABS/ASR 


System 


Brake Fluid Level Switch . 
Brake Fluid, Substandard or Contaminated 
Brake Fluid, Substandard or Contaminated, 
Brakes with ASR 
Brake Hose and Pipe Inspection . 


54 
 5A2 


52 
55 


Brake Hose, Front .. » 5-10 
Brake Hose, Rear .. 58 
Brake Hose Replacement 58 
Brake Hydraulic System, Bleeding . _ 5-10 
Brake Hydraulic Systern, Bleeding, ABS/ASR 562-126 
Brake Hydraulic Syste, Manual Bleeding . . 512 
Brake Hydraulic System, Pressure Bleeding . + 514 
Brake Intervention, Rear, ASR System 5E2-9 
Brake Lines, Noise Reduction . » 10-14-53 
Brake, Parking » SFA 


Brake Pedal, On-Vehicle Service . 
Brake Pedal Travel ........ 
Brake Performance, External Conditions That Affect 
Brake System, Flushing the, Brakes with ASR 
Brake System Testing : 
Brake Systems Inspection 
Brake Transmission Shift Interlock Solenoid, 
On-Vehicle Service ........ 
Brake-Transmission Shift Interlock . 
“Brake,” Warning/lndicator Lamp Operé 
Brakes, Front Disc 
Brakes Off-Vehicle Procedure, Front Disc . 
Brakes Off-Vehicle Procedure, Rear Disc . 
Brakes On-Vehicle Procedure, Front Disc . 
Brakes On-Vehicle Procedure, Rear Disc 
Brakes, Rear Disc 
Brakes with Acceleration Slip Regulation (ASR) . 
Braking Mode, Antilock 
Braking Mode, Base, ABS/ASR System . 
Built-in Hydrometer, Battery ....... 
Bumper Fascia, Front, On-Vehicle Service 
Bumper Fascia, Rear, On-Vehicle Service . 
Bumper, Front, On-Vehicle Service 
Bumper, Rear, On-Vehicle Service . 
Bumpers . 
Burnishing Linings and Rotors, Front Disc Brakes 
Burnishing Linings and Rotors, Rear Disc Brakes 
Bypass Hose (VIN J), Radiator 


55 
5-4 


c 


Cable, Cruise Control, On-Vehicle Service 
Cable, Front, Parking Brake On-Vehicle Service . 
Cable, Intermediate, Parking Brake 

On-Vehicle Service .........ssecssseeeeeseeeeeee SF 
Cable, Left Rear, Parking Brake 

On-Vehicle Service 
Cable, Right Rear, Parking Brake 


On-Vehicle Service . . Sra 
Cable, Seatback Lock Release . 10-10-6 
Cable, Seatback Reclining 10-10-6 
Cables, Parking Brake . SF 
Cables, Parking Brake On-Vehicle Service + 5F2 
Caliper, Front Disc Brakes On-Vehicle Service . 581-3, 


Caliper, Front Disc Brakes Unit Repair . 
Caliper Inspection, Front Disc Brakes 
Caliper Inspection, Rear Disc Brakes ......... 
Caliper Mounting Bracket, Rear Disc Brakes 

Caliper, Rear Disc Brakes On-Vehicle Service 
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582-7 
- 5B1-2 
5B2-2 


Caliper, Rear Disc Brakes Unit Repair 
Calipers, Front Disc Brakes . : 
Calipers, Rear Disc Brakes 


‘Camber Adjustment-Front, Caster and . .3A4 
Camber Adjustment-Rear = BAB 
Camber Angle . . sees BAT 
Camshaft Assembly, On-Vehicle Service VIN P ..... GATA-15 
Camshaft Assembly, Unit Repair VIN P 6A1B-30 
Camshaft Assembly, Unit Repair VIN P 

Asteinblysccvesctsssavossesassacaveogssdsee8? 6A1B-35 
Camshaft Assembly, Unit Rey 

Disassembly .. GAIB-12 
Camshaft Bearings, Uni 

Assembly 6A1B-32 
Camshaft Bearings, Unit Repair VIN P 

Dissssoribly os cssecesnsitisess sceseedenseeed 6A1B-16 
Camshaft Cover, Left, Unit Repair VIN J 

Disassembly .. - 6A2B-16 
Camshaft Cover, Right, Unit Repair VIN J 

Disassembly .. 6A2B-16 


Camshaft Covers, Unit Repair VIN) . 
Camshaft Covers, Unit Repair VIN J Assembly 
Camshaft Covers, Unit Repair VIN J Disassembly 
Camshaft Timing, Camshafts, Lifters and, 


6A2B-38 
6A28-50 
6A2B-16 


Unit Repair VIN J Assembly 6A2B-47 
Camshafts and Lifters, Unit Repair VIN J 

Disassembly .. 6A2B-20 
Camshafts, Lifters and Camshaft Timing, 

Unit Repair VIN J Assembly 6A2B-47 


Camshafts, Unit Repair VINJ . 6A2B-38 


Cap and Lines Inspection, Item 9, Fue! Tank, = O86 
Cap, Reservoir and, Master Cylinder . SAT 
Capacities .. « OBB 
Cargo Lamp/Theft Deterrent + 10-86 
Cargo Lamps . 884 
Cargo Lamps ~ Convertible, On-Vehicle Service ....... 88-20 
Cargo Lamps - Coupe, On-Vehicle Service . 8B-19 
Carpet and Insulator, Intermediate Panel, 

Convertible 10-10-12 
Carpet and Insulator, intermediate Panel, 

Coupe . = 10-10-12 
Carpet and Insulator, Rear Center, Convertible .... 10-10-14 
Carpet and Insulator, Rear Center, Coupe + 10-40-12 
Carpet and Insulator, Rear Side ......... + 10-10-14 
Carpet and Insulator, Rear Side, Coupe se 101012 
Carpet, Front ..... ES + 10-10-10 
Carpet, Rear - Convertible . 10-10-12 
Carpet, Rear - Coupe = 10-10-12 
Carpet, Seats and 10-10-1 
Carrier and Cover, Differential, Rear Axle - 48-7 
Carrier Bushings, Differential, Rear Axle . 48-26 
Carrier Bushings, Differential, Rear Suspension . 30-13 
Carrier, Spare Wheel .. 10-814 
Case Extension Oil Seal, Auto Trans 

On-Vehicle Service . TA24 
Case Porosity Repair, Auto Trans TAT 
Cassette Tape Player Care, On-Vehicle Service 9A 
Cassette Tape Player Controls 2 OAS 
Cassette Tape Player Diagnosis . OAT 
Caster and Camber Adjustment-Front . 2 3A4 
Caster Angle . 3At 
CCM Component Locations/Removal Procedures ‘80-80 
CCM Diagnostic Mode . 4 

a 


CCM Inputs/Outputs, FEDS . 


CCM Inputs/Outputs, PASS-Key® . 
CCM Interface with Passive Keyless Entry (PKE) 
CCM Manual Mode 
CCM Monitoring Technique . 
CCM Programming/EEPROM Download 
COM Replacement, On-Vehicle Service .. 
CCM Wiring Diagram (1 of 6) 
C.C.O.7. AVC System . 
Center Air Outlet Assembly. 
Center High-Mounted Stoplamp (CHMSL) . 
Center High-Mounted Stoplamp (CHMSL), 
On-Vehicle Service ......... sees 
Central Control Module .. 
Central Control Module (CCM), 
On-Vehicle Service . 
Central Control Module System Functions 
“Change Oil” Indicator, Resetting 
Charging Completely Discharged Battery . 


90-4 
90-3 
80-4 
80-3 
- 8-80 
+ 80-80 
8D-11 
18-2 
= 8C-A2 
88-3 


-. 886 
80-1 


oe 8C9 
++ 8D-2 
80-3 
601-7 


Charging Procedure, Gatary = 616 
Charging System . : 603-1 
Charging System-cs + 603-1 


- 61-6 
08-4 
- 501-4 
Tiotaa 


Charging Time Required, Battery 
Chassis Lubrication, Item 2 
Check Valve Hoses and Routing 
Check Valve, Vacuum, Noise Reduction . 
Chemical Stability in the Refrigeration System, 
Maintaining 
Child Seat . 
Circuit Opere 
Clamp, Exhaust System 


- 18-16 
+ 10-113 
98-1 
6F-2 


Clock, Radio Controls . SAS 
Cluster, UP. <- 8C27 
Cluster Lens, UP - 8-27 
Cluster Lens, Noise Reduction . 10-14-19 
Cluster Trim Plate (Bezel), UP - 8-27 
Cluster Trim Plate, Noise Reduction 10-14-18 
Clutch .. 71 


708 
TC6 
710 


Clutch Actuator Cylinder .. 
Clutch Diagnosis . 
Clutch Disc, Clutch Pressure 


Clutch Fork .. 769 
Clutch Hydraulic Hose 7C5 
Clutch Hydraulic System, Ble¢ 7C-4 
Clutch inspection, Magnetic . 1D-2 
Clutch Master Cylinder . 7C7 
Clutch Operating Members . 762 


7C8 
76-9 
704 
= 76-10 
TCA 
2 TCA 

OAT 
++ 0AB 
- 6047 
- 6D1-2 
3F-1 
3F-2 


Clutch Pedal Assembly .. 
Clutch Pedal Position Switch 
Clutch Preliminary Checks . 
Clutch Pressure Plate and Ci 
Clutch Principal Components . 
Clutch Release Bearing . 
Coding, Lock Cylinder 
Coding Lock Cylinder, Assembling and 
Coil Pack (VIN J), Ignition, On-Vehicle 
Cold Cranking Amperage, Battery 
Column On-Vehicle Service, Steering Wheel and . 
Column Service Precautions, Steering Wheel 


Column, Steering 235 
Compact Disc Care, 9A9 
Compact Disc Player (U1F) 9A2 
Compact Disc Player Controls (U1F) SAG 
Compact Disc Player Diagnosis . SAB 
Compact Spare . 387 
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Compartment Door and Frame, Rear Floor, 


Interior ....... ” w. - + 10-8-11 
Compartment Doors, Storage, Noise Reduction .... 10-14-39 
Compartment Lamp, Console . cs . BB-5 


Compartment Lock and Handle, Rear Floor, 
WtEtHOl 2. 03.ieesniaveactedete feats secdaeit 
Compartment Release Switch, Rear ...... 
Component Locations/Removal Procedures, CCM 
Compression Selection, Compact Disc Player 
Controls .. 
Compression Test (VIN J) . 
Compression Test (VIN P) 
Compression Test, Engine 
Compressor 
Compressor, A/C, Unit Repair VIN J Assembly 
‘Compressor Assembly (VIN J), HVAC Replacement 
Procedures ... 
Compressor Assembly (VIN P), HVAC Replacement 
Procedures ... 
Compressor Cutoff Relay, HVAC Replacement 
Procedures ... e seeeeeeeeess 18-29 
Compressor Cutoff Switch (VIN), High-Pressure ....... 1B-6 
Compressor Hose, HVAC Replacement Procedures .... 18-33 
Compressor Oil, Contamination of = 1D-2 
Compressor Oil, Handling of ..... 2 1D2 
Compressor Overhaul, 10PA17/10PA20 


10-8-10 


- 18-38 


Air Conditioning ....... 2 1D-t 
Computer Aided Gear Select Solenoid, 

On-Vehicle Service . ceveeeeeeees TBD 
Condenser .. wadteshealé vate TBS 


18-35, 
18-35 


Condenser (VINJ), HVAC Replacement Procedures . 
Condenser (VIN P), HVAC Replacement Procedures . 
Connecting Rod Assemblies, Piston and, 
On-Vehicle Service VIN P 
Connecting Rod Assembly, Piston and, 


6A1A-25, 


Unit Repair VIN P Assembly .. veces GATB BA 
Connecting Rod Assembly, Piston and, 

Unit Repair VIN P Disassembly .................6A1B-15, 
Connecting Rod Assembly, Piston and, 

Unit Repair VIN... ..s.0e0+ = 6A1B-20 
Connecting Rod Bearing Fitting, 

Unit Repair VINJ .. eee 6A2B-30 
Connecting Rod Bearings, On-Vehicle Service 

VINP oo... +s BAIA24 


Connecting Rod Bearings, Unit Repair VIN P 6A1B-25 


Connecting Rod Bearings, Unit Repair VIN P 


ASSEMDIY .. 00 sss sereeereesenee, . 6A1B-34 
Connecting Rods and Cylinder Liners, Pistons, 
Unit Repair VIN J sees 6A28-27 


Console ......+- + 8C2 
Console Compartment Lamp . vevtteeeeeeneees BBS 
Console Compartment Lamp, On-Vehicle Service 88-22 
Console Door Assembly Wiad teases, OOCAS 
Console Door Hinge .. 8-13 
Console Door Lock Cylinder seeeses BOB 
Console, instrument Panel, Gages and cence BOT 
Console, On-Vehicle Service .. 8-10 
Console Service Precautions, Instrument Panel, 

Gages and .... Saewatacce wee BCS 
Console Side Trim Panel Access Door . + BC-14 
Console Side Trim Panel - LH . sees BONG 
Console Side Trim Panel ~ seve BCAS. 

aC-17 


Console Wiring .. 


Control and Shift Solenoids, Auto Trans 

‘On-Vehicle Service ... 
Control Arm, Lower, Front Suspension 
Control Arm, Upper, Front Suspension 
Control Assembly, Electronic Auto A/C 
Control Cable, Temperature .... 
Control Cable, Temperature, On-Vehicle Service . 
Control Cables, ABS/ASR System 
Control Head Assembly, Electronic Auto A/C 
Control Head, Heater and A/C .. 
Control Head, Heater and A/C, On-Vehicle Service . 


sees TANS 
. 305 
wee A 
seve 102 
181-2 
181-3 
~ 5E2-10 
1.24 
181-1 
181-3 


Control Module, Central... - 80-1 
Control Module Removal, Receiver’, LTPWS . 36-21 
Control Module, Seat Inflation, Sport .... ++ 10-109 
Control Rods, Upper and Lower, Rear Suspension ...... 3D-7 


Control Valve Assembly, P/S Pump Unit Repair ....... 3B1B-3 


Control Valve Body and Pressure Switch, 


Auto Trans On-Vehicle Service .......+ + TAA 
Conversion Table, Customary/Metri 0A-14 
Converter (TWC) Braces (VIN F), Three Way, 

‘On-Vehicle Service . wee OFS: 
Converter (TWO) Braces, Three Way, 

Exhaust System ...... « 6F-2 


Converter (TWO, Three Way, Exhaust System . = OF2 
Converter Cover, Auto Trans On-Vehicle Service ...... 7A-16 
Converter to Flywheel Bolts, Auto Trans 

On-Vehicle Service ......ésesseeeeseeeeese TANT 
Converters (TWC) (VIN P and VIN J), Three Way, 

On-Vehicle Service ....... cevecsees GFR 
Convertible Hardtop Mounting Bracket, 

Noise Reduction ........ seeeeeeeeeecss OTA BB 
Convertible Intermediate Floor Pan, 

Front Body Harness . + 10-125 
Convertible Rear Floor Pan — RH, 

Front Body Harness .. = 10-126 
Convertible Stowage Lid Latch, 

Noise Reduction . : 10-10-45 
Convertible Top, Roof and (Section 10-9) ... 10-98-1 
Coolant Concentration Testing .........6.5 . 68-7 
Coolant Heater, On-Vehicle Service ..........+ + 92 
Coolant Hoses (VIN J) . 5 68-36 
Coolant Hoses (VIN P) 68-25 
Coolant Hoses, On-Vehicle Service 68-10 
Coolatit Outer Covers (VIN J) . 68-34 
Coolant Outlet Hoses (VIN J) . 68-37 
Coolant Pump (VIN J) . 68-33 
Coolant Pump (VIN P) ......005 68-23 
Coolant Pump and Engine Front Cover, 

Unit Repair VIN J Disassembly . = 6A2B-19 
Coolant Pump, Engine Front Cover and, 

Unit Repair VIN J Assembly ..........+ - 6A2B-50 
Coolant Recovery Reservoir, On-Vehicle Service 6B-14 
Coolant Recovery System -...... ‘ . 686 
Cooler Assembly Outlet Hose (VIN J) vereeeee BBB 
Cooler Assembly, Power Steering, 

On-Vehicle Service . . 38-6 
Cooler Pipes, Oil, Auto Trans . TAB 
Cooling and Radiator :... - 6B 
Cooling and Radiator Maintenance 

Recommendations . + 636 
Cooling and Radiator Testing . secces BT 
Cooling Diagnosis, Insufficient ...... seeee 19 
Cooling Fan Relays ......6..2... - 684 
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Cooling Fan Switch (VIN J), A/C, 
Replacement Procedures 
Cooling Fans (VIN J), Electric 
Cooling Fans, Electric . 
Cooling Fin Removal, Aluminum Radiator 


Cooling System Diagnosis ......... 68-8 
Cooling System, Draining and Filling the . 68-14 
Cooling System Service, Item 4 08-6 
Core, Radiator ..... 68-2 
Core Repair, General, Aluminum Radiator . 68-18 


“Corvette” Nameplate, On-Vehicle Service . 
Countershaft Assembly, Unit Repair 
Countershatt Seal, Off-Vehicle Service . 


Coupe Brake Cable Screw, Noise Reduction 211A 
Coupe Fuel Canister, Noise Reduction . 10-14-48 
Coupe Rear Window Hinges, Noise Reduction ..... 10-14-43 
Coupe Rear Window Latch, Noise Reduction . 10-10-44 
Coupe Rear Window Strut, Noise Reduction . 10-10-44 
Coupe Roof Panel Front Stowage Bracket, 

Noise Reduction .. = 10-10-42 
Coupe Roof Panel Rear Mounting Bolts, 

Noise Reduction . 10-18-42 
Coupe Stowed Roof Panel, Noise Reduction 10-18-43 
Courtesy Lamp Bulb, Noise Reduction . 10-14-23 
Courtesy Lamp, Noise Reduction . 10-14-23 


Courtesy Lamps . » BBS 
Courtesy Lamps, Instrument Panel (UP), 

On-Vehicle Service . 88-24 
Courtesy Lamps, Noise Reduction . 10-18-39 
Cover (VIN J), Left, Coolant. 68-34 
Cover (VIN J), Right, Coolant . 68-35 
Cover and Baffle, Ventilation Hoses, 

Unit Repair VIN J Disassembly .  AZB-16 
Cover and Baffle, Ventilation Hoses, 

Unit Repair VIN J Assembly .. 6A2B-45 
Cover, Front Speaker/Enclosure On-Vehicle Service .... 9A-11 
Cover, Top, Convertible ... vse 10-98-4 
Covers (VIN J), Coolant Outer . 68-34 
Crank Arm, Windshield Wiper/Washer System . 8E-14 
Cranking Amperage, Cold, Battery 601-2 
Cranking Circuit 6D2-1 
Cranking System 602-1 
Crankshaft and Camshaft Sprockets, and Water 

Pump Driveshaft Assembly, Timing Chain 

Assembly, On-Vehicle Service VIN P . 6A1A-14 
Crankshaft and Camshaft Sprockets, and 

‘Water Pump Driveshaft Assembly, Timing 

Chain Assembly, Unit Repair VIN P . 6A1B-30 
Crankshaft and Camshaft Sprockets, and Water 

Pump Driveshaft Assembly, Timing Chain 

‘Assembly, Unit Repair VIN P Assembly... 6A18-35 
Crankshaft and Camshaft Sprockets, and Water 

Pump Oriveshaft Assembly, Timing Chain. 

Assembly, Unit Repair VIN P Disassembly 6A1B-12 
Crankshaft Assembly, Crankshaft Rear Oil Seal 

Housing and, Unit Repair VIN P Disassembly . 6A1B-16 
Crankshaft Assembly, Unit Repair VIN P.. 6A1B-20 
Crankshaft Assembly, Unit Repair VIN P 

‘Assembly . 6A18-33 
Crankshaft Balancer Assembly and Hub, 

On-Vehicle Service VIN P . . GAIA-13 
Crankshaft Balancer Assembly and Hub, 

Unit Repair VIN P Assembly 6A1B-37 


Crankshaft Balancer Assembly and Hub, 


Unit Repair VIN P Disassembly . 6a1B-11 
Crankshaft Bearing Fitting, Unit Repair VIN P GAIB-18 
Crankshaft Bearings, On-Vehicle Service VIN P..... 6A1A-26 
Crankshaft Rear Oil Seal and Flywheel, 

Unit Repair VIN J Assembly .. 6A2B-55 
Crankshaft Rear Oil Seal Assembly, 

‘On-Vehicle Service VIN P + BAIA-29 
Crankshaft Rear Oil Seal, Flywheel and, 

Unit Repair VIN J Disassembly ...... « GA2B-22 
Crankshaft Rear Oil Seal Housing and Crankshaft 

Assembly, Unit Repair VIN P Disassembly ........ 6A1B-16 
Crankshaft Rear Oil Seal Housing Assembly and 

Gasket, On-Vehicle Service VIN P ... + 6A1A-30 
Crankshaft Rear Oil Seal Housing, 

Unit Repair VIN P Assembly .. + GA1B-33 
Crankshaft Rear Oil Seal, 

(On-Vehicle Service VIN J . + 6A2A31 
Crankshaft Rear Oil Seal, Unit Repair VIN J 6A2B-42 
Crankshaft Rear Oil Seal, Unit Repair VIN P- 

Assembly 6A1B-34 


Crankshaft Sensor (VIN J), On-Vel 604-7 
Crankshaft, Unit Repair VIN J . 6A2B-24 
Crankshaft, Unit Repair VIN J Assembly . 6A2B-42 

6A28-23 


Crankshaft, Unit Repair VIN Disassembly 

CRO? Control . : 

Cruise Control 

Cruise Control Cable, On: Vehicle Service 

Cruise Control Cables (Early 1994), Adjustment 
Procedure - Adjuster Assembly - 


9A-4 
- 9B-1 
98-4 


Accelerator and .... + 5E2-131 
Cruise Control Cables (Later 1994), Adjustment 

Procedure - Accelerator and . - 5E2-133 
Cruise Control Cables, Accelerator Pedal and, 

ABS/ASR On-Vehicle Service 5E2-129 


Cruise Control Circuit Operation . 98-1 
Cruise Control Cutoff Relay, ABS/ASR 

On-Vehicle Service .. 
Cruise Control Cutoff Relay, ABS/ASR System 
Cruise Control Diagnosis . 
Cruise Control Module . 
Cruise Control Module, On-Vehicle Service 
Cruise Control Servo Linkage Adjustment, 

ABSIASR On-Vehicle Service 
Cruise Control Set and Engage Swi 

On-Vehicle Service .. 


5E2-141 

5E2-12 
98-1 
8C-17 
98-6 


5E2-131 


98-7 


Cruise Control Switch Adjustment, Stoplamp/ . 56 
Cruise Control Switch, Stoplamp/ 56 
Cruise Control System Surges . . 98-2 
Cruise Set Speed High or Low . 98-2 
Cruise Speed Loss On Hills, Excessive 9B-2 
Cruise “Tap-Up” or “Tap-Down' 98-2 
CS, Charging System 6D3-1 
CS Generator Assembly Bench Check . 6033 
CS Generator Assembly On-Vehicle Check . 6D3-2 
Cushion Removal + 1010-2 
Cushion, Seat . + 10-10-2 
‘Customary/Metric Conversion Table + O14 
Cutoff Relay, Cruise Control, ABS/ASR 

On-Vehicle Service . ‘SE2-141 
Cutoff Relay, Crulse Control, ABS/ASR System 5E2-12 
Cutting Keys AB 
Cylinder Case, Unit Repair VIN J . 6A2B-23 
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Cylinder Case, Unit Repair VIN J Disassembly . 
Cylinder Case Ventilation Baffle, 


6A2B-23 


On-Vehicle Service VIN J . . » GA2A-21 
Cylinder Case Ventilation Cover, 

On-Vehicle Service VIN J . = BA2A-20 
Cylinder Case Ventilation Hoses, 

On-Vehicle Service VIN J . +» 6A2A-20 
Cylinder Head Assembly and Gasket, 

‘On-Vehicle Service VIN P 6AIA-19 


Cylinder Head Assembly, Uni 6A18-28 


Cylinder Head Assembly, Unit Repair VIN P 


Assembly .. 6A1B-35 
Gylinder Head Assembly, Unit Repair VIN P 
Disassembly 6A1B-12 


6A2B-31 
GA2B-46 
GA2B-22 


Cylinder Heads, Unit Repair VIN J . 
Gylinder Heads, Unit Repair VIN J Assembly 
Gylinder Heads, Unit Repair VIN J Disassembly 
Cylinder Line Assemblies and O-Ring Seals, 


P/S Gear Unit Repair .. BIAS, 
Gylinder Liners, Pistons, Connecting Rods and, 
Unit Repair VIN J 6A2B-27 


Cylinder, Master .. + SAT 


Data Link Connector (DLC) 
Daytime Running Lamp (ORL) Module, 
‘On-Vehicie Service 
Daytime Running Lamp (0! 
On-Vehicle Service 
Daytime Running Lamps (Canada Only) . 
Daytime Running Lamps (DRL), Parking Brake 
Daytimé Running Lights (DRL) (Canada Only) . 
Decimal and Metric Equivalents 
Definitions, Abbreviations/, ABS/ASR System .... 
Definitions, Abbreviations, PKE System 
Deflector/insulator, Water : 
Defogger Outlet Duct - RH, Side Window . 
Defogger Outlet - LH, Side Window 
Defogger Outlet, Side Window, 
Noise Reduction . 
Defogger, Rear Window . 
Defroster Center Grille, On-\ Vehicle Service 2 
Defroster Grille, Windshield 
Defroster Valve Vacuum Actuator, 
Replacement Procedures 
Delayed Accessory Bus (DAB) . 
Delco-GM/Bose® Speaker/Enclosure (UUB and UIF), 
Front, On-Vehicle Service . 
Deleo-GM/Bose® Speaker/Enclosure (US and U1F), 
Rear, On-Vehicle Service . . 
Delco-GM/Bose® System . 
Deployed Inflator Module, Steering Wheel and 


COMMA «oes eeeeeeee 3F-3 
Diagnostic System Functions, CCM - 8D-6 
Diagnostic Trouble Codes (DTCs), How to Read the, 

Selective Ride Control . 36-2 
Diagnostic Trouble Codes, Electronic Auto AIC. 168 
Differential Bearing, Rear Axle . 48-14 
Differential Carrier and Cover, Rear Axle . - 4B-7 
Differential Carrier Bushings, Rear Axle 48-26 
Differential Carrier Bushings, Rear Suspension ... 30-13 


Differential Case, Rear Axle .. 
Differential Case Set Up, Rear Axle 


Differential Lube Tag, Noise Reduction ........... 10-18-50 
Dimensional Check, Steering Wheel, 

On-Vehicle Service . 3F6 
Dimensions and Underbody, Bo 10-3-1 
Dimensions, Underhood ... 10-3-3 
Dimmer, VP Lamps (Power Driver) . 8C-17 
Dimmer Switch ... 310 
Dimming Headlamps + 8C-2 
Dimming Interior Lamps . 8C2 


Direct Ignition Housing (VIN J), 
On-Vehicle Service 
Disc Brakes, Front .. 
Disc Brakes, Rear .. 
Disc Care, Compact, On-Vehicle Service 
Disc Player (U1F), Compact ...... 
Disc Player Controls (U1F), Compact . 
Disc Player Diagnosis, Compact ... 
Disconnect the Negative Battery Cable, When to 
Distributor (VIN P), On-Vehicle Service 
Distributor Assembly, On-Vehicle Service VIN P . 
Distributor Assembly, Unit Repair VIN P 
Assembly .... 
Distributor Assembly, Unit Repair VIN P 
Disassembly ...... 
Distributor Ignition System (VIN P) 
Diverter Valve Rear Actuator, HVAC Replacement 
Procedures .... 
Door Ajar Indicator Switch . 
Door/All Door Unlock Option, 
PKE System 
Door Antenna, PKE System On-Vehicle Service . 
Door Assembly Alignment . 
Door Assembly, Console ....... 
Door Bezel, Fuel Filler, Body Rear . 
Door Courtesy Lamps, On-Vehicle Service 
Door, Fuel Filler, Body Rear . 
Door Hinge, Armrest Stowage 
Door Hinge, Console ...... 
Door Hinge, Fuel Filler, Body Rear . 
Door Hinges 
Door Lock Cylinder, Console 
Door Lock Striker . 
Door Lock Switch . 
Door Manual Unlock Procedure, Passenger, 
PKE System 
Door Molding 


‘6045 
Veatata 


6A1B-36 


6A1B-11 
+ 6D4-1 


Door Pad, Armrest Stowage = 10-6-2 
Door Weatherstrip .... 10-6-17 
Door Window Weatherstrips 10-6-17 
Door Wiring - LH. 10-123 
Door Wiring - RH . 10-12-4 
Doors .. 10-6-1 


Doors and Rear Storage Compartment . 
Drain Cock, Radiator . 
DrairvFill, Transmission Oil, On-Vehicle Service . 


Drive Belt and Tensioner (VIN J), Serpentine . 68-38 
Drive Belt and Tensioner (VIN P), Serpentine 68-27 
Drive Belt Inspection, Item 3, Engine Accessory = OB-4 
Drive Gear, Main, Unit Repair ......... 781-21 
Drive Pinion Adjustment Summary . 48-22 


Drive Pinion and Pinion Yoke, Rear Axle 
Drive Pinion installation, Rear Axle . 
Drive Shaft Assembly, Drive Shatt Seal, 

PIS Pump Unit Repair .. 
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Drive Shaft Seal, Drive Shaft Assembly, 
P/S Pump Unit Repair 


. . 3B1B-3 
Driveability & Emissions General Information 


6E-1 


Driveability & Emissions - VIN J (LTS) ... + 6E34 
Driveability & Emissions - VIN P (LT1) + 6E3+4 
Driveline Support 1 AAS 
Driveline Support, Rear Suspension .. + 30-13 
Driven Member, Clutch . eases Meee 
Driver Information Center (DIC), On-Vehicle Service ... 8C-17 
Driver information Center (Switch Pad) 8C-4 
Driver Information Center Display . 2. BCA 
Driver's Door/All Door Unlock Option, PKE System ..... 9K-7 
Driveshaft Assembly, Water Pump Posgeta yc 68-2 
Driving Members, Clutch satagetundess FCA 
DTC Definition, Selective Ride Control ....scs.scess. 36-3 
Dust Shield, Propeller Shaft, Noise Reduction ~ 10-18-50 
E 
Eject Selection, Cassette Tape Player Controls ......... 946 
Eject Selection, Compact Disc Player Controls.......... 9A-7 
Electric Antenna, On-Vehicle Service .... » 9A-13 
Electric Cooling Fans . In . 6B-21 
Electric Cooling Fans . = 68-5 
Electric Cooling Fans (VIN J) . . . 68-31 


Electrical Controls, Torque Converter Clutch (TCC), 
Auto Trans . 
Electrical Diagnosis .... 


TAT 
cere BAT 
coos DIA 


Electrical, Engine (Section 6D) . 
Electrical, Wiring Harness and, Unit Repair VIN J 

‘Assembly . ‘ - GA2B-52 
Electrolyte Freezing, Battery seceee 61S 
Electronic Automatic Air Conditioning sesseeee ICH 
Electronic Automatic Air Conditioning System 

Operation ... peria advert ICR, 
Electronic Automatic Air Conditioning System 

Overview ...esesseeses 
Electronic Brake and Traction Control Module 

(EBTCM), ABS/ASR System .. cesses SERN 
Electronic Brake and Traction Control Module 

(EBTCM), ABS/ASR On-Vehicle Service .. +» 5E2-136 
Electronic Ignition System (VIN J) ....++++ sees 6D42 
Electrostatic Discharge (ESD) Sensitive Parts, 

Handling .... ‘ 0A-2, 8C-7 
Emblems, Hood, On-Vehicle Service ......sseseesee+ 105-9 
Emblems/Nameplates, Adhesive ........e.000+ 10-1-2 


Emissions General Information, Driveability & ......... 6E-1 


Emissions - VIN J (LTS), Driveability & cevesee BERT 
Emissions - VIN P (LT1), Driveability & sec BERT 
Energy Absorber, Brake Diagnosis..........ss6ec004 10+ 
Energy Absorber, Front Bumper 
On-Vehicle Service ....... seseeesees 1042 
Energy Absorber, Rear Bumper 
On-Vehicle Service ....... 10-49 
Engage Switches, Cruise Control Set and, 
‘On-Vehicle Service ... ma +. 98-7 
B+ 


Engine Accessory Drive Belt Inspection, Item 3 . 
Engine Assembly, Draining the, Unit Repair VIN P 


Disassembly ae - 6AIB3 
Engine Assembly, On-Vehicle Service VIN P . 6A1A-30 
Engine Assembly Replacement, 

‘On-Vehicle Service VIN J......++ - 6A2A31 
Engine Block, Unit Repair VIN P beceeeeeees OATB7 
Engine Block, Unit Repair VIN P Assembly .. = 6A1B-32 


Engine Cleaning, inspection and Repair ... + 6A2B-23 
Engine Cleaning, Inspection and Repair, 

Unit Repair VIN P... -. 6AIB-7 
Engine Cleanliness and Care ..... we 62 


Engine Compartment Connecting Pipe/Hose 


Assemblies Replacement 5.7L (VIN P) ......seecee+ 6C12 
Engine Compartment Connecting Pipe/Hose 

‘Assemblies Replacement 5.7L (VIN J) .. +» 6C-16 
Engine Construction, Unit Repair VIN J . 6A2B-2 
Engine Construction, Unit Repair VIN P .. 6A1B-2 
Engine Coolant, Disposing of ....... 68-14 
Engine Coolant Heater ........... 9E-1 


Engine Coolant Heater, Dealer installation ....... 9E-1 
Engine Coolant Heater Diagnosis : wee SET 
Engine Coolant Heater, Previously Installed... 9E2 
Engine Coolant Recycling ......+.++ = 68-14 
Engine Coolant System, Filling ....... 68-14 
Engine Coolant Temperature (ECT) Sensor . 68-6 
Engine Disassembly, Unit Repair VIN P 6AIB-3 
Engine Electrical (Section 6D) .. . 61-1 
Engine Front Cover and Coolant Pump, 


Unit Repair VIN J Assembly ...........+ - 6A2B-50 
Engine Front Cover Assembly, 

On-Vehicle Service VIN P = BAIA14 
Engine Front Cover Assembly, 

Unit Repair VIN P....cesceeseeseeeeeseeeees es GATB-30 
Engine Front Cover Assembly, 

Unit Repair VIN P Assembly . - 6A1B-36 


Engine Front Cover Assembly, 

Unit Repair VIN P Disassembly .. 
Engine Front Cover, Coolant Pump and, 

Unit Repair VIN J Disassembly . 6A2B-19 
Engine Front Cover Oil Seals, Unit Repair VIN P.....6A1B-31 
Engine Front Cover, Unit Repair VINJ ..... 6A2B-38 
Engine Fuel .. 6C-1 
Engine Fuel Diagnosis 6C-4 


6A1B-12 


seee+ 6B-37 
Engine Identification ...... 0A-3 
Engine Knock Diagnosis... 2 65 
Engine Lubrication, Unit Repair VINJ.. 6A28-3 
Engine Lubrication, Unit Repair VIN P ... 6A1B-2 
Engine Mechanical Diagnosis 63 
Engine Mount Bracket Brace, 

On-Vehicle Service ........0se0see00e 103-10 
Engine Mount, Left, On-Vehicle Service VINJ ..... 6A2A-10 
Engine Mount, Right, On-Vehicle Service VINJ ..... GA2A-1 
Engine Mounts and Brackets, 

‘On-Vehicle Service VIN J .. + GAZA 
Engine Mounts and Brackets, 

(On-Vehicle Service VIN P .....essse00 6A1A3 
Engine Noise Diagnosis . 64 
Engine Oil and Gil Filter Change, Item 1... ..s..s..2. 1. OBS 
Engine Oil Cooler, On-Vehicle Service VIN) ....... 6A2A-19 
Engine Oil Life Monitor .............6++ 08-4 
Engine On-Vehicle Service 5.7 Liter VB, 

RPO LTS VINJ. ceveeecsees BAQAT 
Engine On-Vehicle Service RPO LT1 ~ VIN P, 

5.7 Liter VB . seve GATAT 
Engine Performance Diagnosis os sete 63 
Engine Power Switch (LT5) ......eeseeseeeee seen nena e BOF 
Engine Torque Control, ASR System .........se00016 SED 
Engine Unit Repair 5.7 Liter V8, RPO LTS VINJ ...... 6A2B-1 
Engine Unit Repair RPO LT1 - VIN P, 5.7 Liter VB ..... 6A1B-1 
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- 6D5-1 
IAT 


Engine Wiring . 
“ERR Operation, Compact. Di isc Player Controls . 
Evacuating and Recharging Procedures, Refrigerant 

Recovery and Recycling, Adding Oil... 
Evaporator ... 


- 18-17 
185 


Evaporator Core, HVAC Replacement Procedures ..... 18-37 
Evaporator Module, Replacement Procedures ........ 1B-31 
Evaporator Tube, Air Conditioning, 

Replacement Procedures . = 18-35 


Excessive Oil Consumption, Engine ........ 63 
Exhaust Heat Shield (2R1), Noise Reduction ....... 10-14-52 
Exhaust Heat Shield, Noise Reduction 10-14-51 
Exhaust Heat Shields, Noise Reduction IAT 
Exhaust Manifold Assemblies, 

Unit Repair VIN P Assembly . - 6A1B-40 
Exhaust Manifold Assemblies, 

Unit Repair VIN P Disassembly ..........+.06+06, 6A1B3 
Exhaust Manifold Assembly, 

On-Vehicle Service VIN P . - 6AIAT 


Exhaust Manifold, Left, 

On-Vehicle Service VIN J......s.05 
Exhaust Manifold, Right, 

On-Vehicle Service VIN J 
Exhaust Manifolds, On-Vehicle Service VIN J. 
Exhaust Manifolds, Unit Repair VIN J . . 
Exhaust Manifolds, 

Unit Repair VIN J Assembly . 
Exhaust Manifolds, 

Unit Repair VIN J Disassembly . 
Exhaust Resonator Assembly 
Exhaust Resonator, On-Vehicle Service - 
Exhaust System 
Exhaust System, Complete, On-Vehicle Service 
Exhaust System Inspection . Lamon 
Expansion (Orifice) Tube 
Expansion (Orifice) Tube, HVAC Replacement 


= 6A2B-42 


+ GA2B-55 


= 6A2B-19 
6F-2 
6F6 
6F1 
6F4 
08-6 
185 


Procedures .. eee ee 1B-36 
Express Down Module, On-Vehicle Service . + 8C-20 
Extended Mobility Tires .... 3-4 
Extension Housing and Gasket Replacement, Rear, 

Off-Vehicle Service ........sccseseeseereeeenens PBT 
Extension Housing and Speed Sensor Gear, 

Unit Repair bese eeeeseeseces . 781-7 
Extension Housing Rear Oil Seal, 

On-Vehicle Service ......++ » 78-2 


Extension, Plenum, Throttle Body and, 

Unit Repair VIN J Assembly .... 
Exterior Lighting ........... ‘ 
Exterior Lighting, On-Vehicle Service 
External Panels, Painting Flexible, Body 
External Panels, Painting Rigid, Body 


F 


“FADE” Control (UU8/U1F), Radio ...... 
Fan Control + 
Fan Motor/Blade (VIN J), Left Side. 
Fan Motor/Blade (VIN J), Right Side . 
Fan Motor/Blade (VIN P), Left Side 
Fan Motor/Blade (VIN P), Right Side . 
Fan Shroud (VIN J) . 
Fan Shroud (VIN P) . 
Fascia, Front Bumper, On-Vehicle Service . 


- 6A2B-53 
88-3 
88-5 
seeeeeee 10-118 
seseeeeees 10-418 


Fascia Nameplates - "ZR-1", 
‘On-Vehicle Service . 
Fascia, Rear Bumper, On-Vehicle Service . . 
Fascia Rear Molding, On-Vehicle Service . . 
Fascia Side Molding, On-Vehicle Service ... 
Fast Forward Selection, Compact Disc Player 
Controls ... 
Fast Forward Tape, Cassette Controls 
Fastener Strength Identification . 
Fasteners, Metric ..... 
Fasteners, Prevailing Torque . 
FEDS CCM Inputs/Outputs . 
FEDS System, Diagnosis . 
FEDS System, On-Vehicle Service . 
Fender, Front, On-Vehicle Service ... 
Fiberglass Separations, Steel to, Body . 
Fill Cap, Radiator ... 
Fill Cap, Radiator 
Fill Tube and Seal, Auto Trans On-Vehicle Service 
Filler Cap, Fuel . 
Filler Neck, Fuel Tank . 
Filter and Seal, Changing Fluid, Auto Trans 
Filter, Fuel, Noise Reduction . 
Filter Housing, Oil, On-Vehicle Service VIN J 
Filter Housing, Oil, Unit papel VINJ 
Disassembly 4 
Filter Installation, Liquid Line, 


HVAC On-Vehicle Service .......esccsseeeressees 1B224 
Filter Replacement, Item 8, Cleaner . 0B-6 
Finishing, Non-Directional, Front Disc Brakes . 5B1-7 
Finishing, Non-Directional, Rear Disc Brakes .. 582-7 
Fittings, Pipes, Hoses and, Brakes with ASR... + 56 
Flares, ISO . ors sees . 5-6 
Flasher, Hazard Lamp ane e) 
Flasher, Hazard Lamp, On-Vehicle Service Dl, BB410 
Flasher, Hazard, On-Vehicle Service . +e 8C21 
Flasher, Turn Signal, On-Vehicle Service . 88-17 
Flasher, Turn Signal, On-Vehicle Service fees 8C21 
Flexible External Panels, Painting, Body see 101-18 
Floor Panel (VIN J), Heat Shields, 

Exhaust On-Vehicle Service . cece OPO 
Floor Panel (VIN P) Right Side Only, Heat Shield, 

Exhaust On-Vehicle Service .......:cccccseeesseee OFS 
Floorshift Control, On-Vehicle Service . TAAO 


Fluid and Fluid Handling, Brakes with ASR . 52 
Fluid and Fluid Handling, Master Cylinder .. 5A2 
Fluid, Brake ...... Gina Pods cask Feanenaesheny S/S 
Fluid, Checking and Adding, ABS/ASR System 5E2-126 


Fluid, Checking and Adding, Power Steering . 
Fluid Checking and Filling Procedures, 
Transmission 
Fluid Filter and Seal, Changing, Auto Trans 
Fluid Handling, Fluid and, Brakes with ASR. 
Fluid Handling, Fluid and, Master Cylinder . 
Fluid Leak Diagnosis, Auto Trans . 
Fluid Leaks, Brake . 
Fluid Level Switch, System 
Fluid Level Warning Switch, Master Cylinder . 
Fluid Level Warning Switch, Master Cylinder . 
Fluid, Substandard or Contaminated Brake 
Fluids and Lubricants, Recommended . 
Flushing, Oil Cooler, Auto Trans 
Flushing the Brake System, Brakes with ASR. 
Flushing, Underbody . 
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Flywheel and Crankshaft Rear Oil Seal, 


Unit Repair VIN J Disassembly eevee ees GA2B-22 
Flywheel Assembly, On-Vehicle Service VIN P . 6A1A-29 
Flywheel Assembly, Unit Repair VIN P 

Assembly sakepdaceseaseva tess ace GAIBAT 
Flywheel Assembly, Unit Repait VIN P 

Disassembly ......... 6A1B-3 
Flywheel Bolts, Converter to, Auto Trans 

On-Vehicle Service . Peeves IAAF: 


Flywheel, Clutch On-Vehicle Service ..........2.0004+ 712 
Flywheel, Crankshaft Rear Oil Seal and, 


Unit Repair VIN J Assembly . - 6A2B-55 


Flywheel Lash Measurement . . 712 
Flywheel, Torque Converter Vil 
Test Procedure ....... os TAS 


9A-2 
+ 88-10 


FM Stereo Mode . ne 
Fog Lamp Aiming, On-Vehicle Service . 


Fog Lamps, Front Parking/Turn Signal and . 8B-3 
Fog Lamps, Front Parking/Turn Signal and, 

On-Vehicle Service ... seceeees BBB 
Folding Top ~ Convertible == 10-9B-1 
Folding Top, Convertible On-Vehicle Service 2. 10-983 
Folding Top Latch, Noise Reduction ... = 10-14-49 
Folding Top Operation, Convertible ... =. 10-98-41 
Folding Top Rear Latch and Bezel, Convertible .... 10-98-13 
Folding Top Rear Latch Release Cables, 

Convertible ....... subsseatesdevesss 100843 
Folding Top Rear Striker Pin, Convertible . 10-98-13 
Folding Top Stowage Compartment Lid, 

Convertible - 10-989 
Folding Top Stowage Compartment Lid Trim 

Panel (Applique), Convertible ......6.0..005 10-98-93 
Forward Lamp, Wiring Harness, 

On-Vehicle Service .. . 4 as . 8B-19 
Frame Extension/Impact Bar, Rear, 

‘On-Vehicle Service .. esas «+ 10-3-10 
Frame Pads ~ Rear and Side, Coupe + 10-98-4 
Frame, Seat Cushion 10-105 
Frame, Seatback . ~ 10-10-5 


Free-Travel Adjustment, Parking Brake .. SF? 


Front Alignment Angles, Measuring . 234 
Front and Rear Case, Transmission, Unit Repair ...... 781-10 
Front Body Harness - Convertible Intermediate 

Floor Pan io dswagea sates + 10-125 
Front Body Harness ~ Convertible Rear 

Floor Pan=RH ....sseeseesseseereee see WON 
Front Body Harness ~ Coupe and ZR1 Rear 

Floor Pan-RH ......-+ se 1012-9 
Front Body Harness - Coupe and ZR1 Rear 

Floor Pan-LH . : + 1012-8 
Front Body Harness Door Sill~ RH... + 10-125 
Front Brake Hose .. ects - 5-10 
Front Bumper Fascia, On-Vehicle Service 10-4-2 
Front Bumper, On-Vehicle Service ..... te 104-2 
Front Bumper Skid Plate/Skid Bar Assembly, 

‘On-Vehicle Service ....... + 10-5-12 
Front Cable, Parking Brake On-Vehicle Ser SF2 


Front Carpet... 
Front Caster and Camber Adjustment e 
Front Cover and Coolant Pump, Engine, 


ceeeeeeee 10-10-10 
2 BA 


Unit Repair VIN J Assembly . tev eeeeeee s+ 6AQB-50 
Front Cover Assembly, Engine, 
‘On-Vehicle Service VIN P ......++ ven GAIAN4 


Front Cover Assembly, Engine, 


Unit Repair VIN P. « BA1B-30 
Front Cover Assembly, Engine, Unit Repair 

VIN P Assembly . feseteesees es BATB36 
Front Cover Assembly, Engine, Unit Repair 

VIN P Disassembly .. saute = BAIB-12 
Front Cover, Engine, Unit Repair VIN J .. + 6A2B-38 
Front Cover Oil Seals, Engine, 

Unit Repair VIN P .. -6A1B-31 
Front Cover, Speaker/Enclosure 

On-Vehicle Service . cece SANT 
Front Disc Brakes... a 5B1-1 


Front Disc Brakes Off-Vehicle Procedure weaeae . 5B1-7 
Front Disc Brakes On-Vehicle Procedure ............. 5B1-7 
Front End, Body s Jeteeivass herd 
Front End Sealing 10-5-1 
Front Fender, On-Vehicle Service . + 105-2 
Front Holddown Captive Bolt and Retainer, 

Coupe... ‘4 10-98-46 
Front Holddown Plate, Coupe . . 10-9A-4 
Front Molding, Hardtop — Convertible 

Unit Repair ...... . 10-9C-6 
Front Mounting Hardware, Hardtop - 

Convertible .. ceceeees 10-966 
Front Parking/Turn Signal and Fog Lamps ....+.....+.. 8B-3 
Front Parking/Turn Signal and Fog Lamps, 

On-Vehicle Service . ‘8B-8 
Front Side Rail, On-Vehicle Service ‘ = 10-3-7 


Front Sidemarker/Cornering Lamps 88-3 
Front Sidemarker/Cornering Lamps, 

On-Vehicle Service .....-)++ 
Front Speaker/Enclosure, On-Vehicle Service . 
Front Spring Hanger Assembly, On-Vehicle Service 
Front Stabilizer Shaft and/or Link Upper Insulators 
Front Storage Bracket, Roof Panel, Interior .. 
Front Stowage Bracke, Coupe Roof Panel, 


88-8 
+ 9A11 
6F-6 
3C-7 
10-89 


Noise Reduction . ces 10-14-42 
Front Suspension . . vee BCA 
Front Toe Adjustment ......scssssseese BAG 


3C-9 
10-8-6 


Front Transverse Spring ... “i 
Front Trim Panel - Coupe, Interior ...... 


Front Wheel Speed Sensor, ABS/ASR System 5E2-12 
Fuel Canister, Coupe, Noise Reduction ... = 10-14-48 
Fuel Enable Data Stream (FEDS) ... 90-4 


6C-1 
6C-3 
+ 6C-11 


Fuel, Engine ........csecsee 
Fuel Feed and Return Pipes and Hoses . 
Fuel Feed and Return Pipes Replacement 


Fuel Filler Cap .... +. 6C2 
Fuel Filler Door Bezel, Body Rear ....... 10-8-13 
Fuel Filler Door, Body Rear .... 10-8-13 
Fuel Filler Door Hinge, Body Rear 10-8-14 
Fuel Filter, In-Line . seveeees 63 
Fuel Filter, Noise Reduction ..... vee 10-TA-6 
Fuel Filter Replacement, In-Line seseees BCE 
Fuel Lines, Noise Reduction . ses 10-1A-53 
Fuel Pipe O-Rings ...... 64 
Fuel Rail, Injector Housings and, 

Unit Repair VIN J Assembly . -« BA2B-52 
Fuel Sender Assembly esvneetacs car OO2 
Fuel Sender Assembly Replacements... ....c.ccsess.+ 666 

sessees G7 


- 6C-11 
6C5 


Fuel Sender Assembly Service 5.7 (VIN P) . 
Fuel System Cleaning . 4 
Fuel System Pressure Relief 
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Fuel System Pressure Relief, On-Vehicle Service 
VINP . 
Fuel Tank 
Fuel Tank, Cap and Lines inspection, Item 9 
Fuel Tank, Cleaning Se 
Fuel Tank, Draining . 
Fuel Tank Filler Neck 
Fuel Tank Replacement . 
Fuel Vapor Pipes and Hoses 


6AIA2 
. 62 
= OB 
66-11 

6C-6 
+ 62 
. 669 

6C-4 


Fuel Vapor Pipes and Hoses Repair/Replacement ...... 6C-16 
Full Power Switch Connector, Instrument Panel 

Noise Reduction + 10-14-25 
Fuse Box Rivets and Cover, Noise Reduction = 10-14-24 


Fuses and Fusible Links, ABS/ASR. 
On-Vehicle Service 
Fuses and Fusible Links, 
Fusible Links, Fuses and, ABS/ASR 
‘On-Vehicle Service .. 


5E2-141 
» E214 


5E2-141 


Fusible Links, Fuses and, ABS/ASR System 5E2-14 
G 
Gages and Console, Instrument Panel .....-..ess+006+ 8C-1 
Gages and Console Service Precautions, 
Instrument Panel, 8C5 


Garnish Molding, Windshiel 
On-Vehicle Service 
Garnish Molding, Windshield Upper, 
On-Vehicle Service < 
Garnish Moldings, Windshield, On-Vehicle Service .. 
Gasket, Cylinder Head Assembly and, 

(On-Vehicle Service VIN P 
Gear and Pump Leaks, Steering . 
Gear and Pump, Power Steering 
Gear Cover Gasket, Reverse Idler, On-Vehicle Service 
Gear Inlet Hose Assembly (VIN J), Power Steering 
Gear Inlet Hose Assembly (VIN P), Power Steering 
Gear, Power Steering .. 
Gear, Power Steering, On-Vehicle Service 
Gear Select Solenoid, Computer Aided, 

On-Vehicle Service . 
Gear Unit Repair, Power Steering 
Gearshift Assembly, Off-Vehicle Service 
Gearshift Assembly, Unit Repair .. 
Generator Assembly Bench Check, CS. 
Generator Assembly On-Vehicle Check, C3 . 
Generator Assembly Replacement (VIN J), 

On-Vehicle Service vse. sssceeeeeseseeseeseeces : 
Generator Assembly Replacement (VIN P), 

‘On-Vehicle Service ....... 
Generator Disassembly, Test and Reassembly . 
Generator, Oil Filter Housing and, Unit Repair 

VIN J Assembly ...... 
Generator Pulley (VIN J), On-Vehicle Service 
Generator Pulley (VIN P), On-Vehicle Service . 
Glass Cleaning, Windshield . 
Glass, Mirror ~ and Motor 
Glass, Mirror - Less Motor . 
Grid Line Repair, Rear Window Defogger 
Grid Lines, Testing, Rear Window Defogger 
Grille, Defroster Center, On-Vehicle Service . 
Grille, Rear Speaker/Enclosure On-Vehicle Service . 
Ground Plate, Antenna, Noise Reduction 
Ground Straps, Battery 


Guide Channel, Windows . 10-6-12 
Guide/Stop, Window . 10-6-12 
Guide Tube, Oil Level indicator and, 

On-Vehicle Service VIN J... 6A2A-10 
Guides, Timing Chains, Sprockets and, 

Unit Repair VIN J - GA2B-38 


Halogen Bulbs . 
Handle, Inside . 
Handle, Parking Brake 
Handle, Parking Brake, On-Vehicle Service 
Hanger, Exhaust System 
Hardtop - Convertible, Removable . 
Hardtop Removal, Convertible . . 
Harness Assembly, Seat Belt . 
Harness, Instrument Panel, Noise Reduction . 
Harness, Jumper with Vacuum Hose, Sport ..... 
Hatch Release Procedure, Manual, PKE System. 
Hazard Lamp Flasher . 
Hazard Lamp Flasher, On-Vehicle Service .... 
Hazard Warning Switch, Steering Wheel 

and Column 
Header Repair, Aluminum Radiator ... 
Headlamp Switch 
Headlamp Switch 


= 10-10-10 
9K-7 
88-3 
- BB-10 


3F-4 
- 6B-18 
88-4 
2. 8C4 
- 8C-22 


Headlamp Switch Assembly, On-Vehicle Service ..... 
Headlamp Switch Harness, Noise Reduction . 10-14-19 
Headlamp Switch, Noise Reduction . 10-14-20 
Headlamps .. es 8B-3 
Headlamps, Aiming, On-Vehicle Service . . 8B-11 
Headlamps, Dimming .. : 8C-2 
Headlamps, On-Vehicle Service = 8B-11 
Headliner, Folding Top - Convertible . + 1098-4 
Headliner, Removable Hardtop - Convertible + 10-966 
Headliner, Removable Roof Panel-Coupe . . 10-9A-3 
Heat Shield (ZR1), Exhaust, Noise Reduction . 10-14-52 
Heat Shield, Exhaust, Noise Reduction . . 10-14-51 


Heat Shield Floor Panel (VIN P) Right Side Only, 
Exhaust On-Vehicle Service .... 
Heat Shield Motor Mounts, Exhaust 


On-Vehicle Service .......2.cecseeeeeeeseeseeeee . FO 
Heat Shield Three Way Converter (TWC) 

(VIN J), Exhaust On-Vehicle Service ........ - 6F-9 
Heat Shields, Exhaust, Noise Reduction . 1O-1A7 
Heat Shields, Exhaust On-Vehicle Service 6F-9 


Heat Shields-Floor Panel (VIN J), 

Exhaust On-Vehicle Service . 
Heated Rear Window, Hardtop - Convertible .. 
Heater and A/C Control Head 
Heater and A/C Control Head, On-Vehicie Service 
Heater Coolant, On-Vehicle Service 8 
Heater Cord, On-Vehicle Service ... 
Heater Core Case, Replacement Procedures . 
Heater Core inletRadiator Surge Tank Outlet 

Hose and Pipe Assembly (VIN J) .......+.secsesees 68-37 
Heater Core OutletRadiator Surge Tank Inlet 

Hose (VIN J) 
Heater Core, Replacement Procedures 
Heater, Engine Coolant . 3 
Heater, Engine Coolant, Dealer installation. 
Heater, Engine Coolant, Previously Installed . 
Heater Hoses (VIN P) ease 
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Heater, Ventilation and Air Conditioning (HVAC) ...... 1B-1 
Heating and Air Conditioning Control, 


On-Vehicle Service . 8-22 
Heating, Insufficient, Diagnosis - 189 

jh Pressure Cut-Out Switch (VIN J), AIC, 

Replacement Procedures .. 18-27 
High Pressure Service Valve, Refrigerant, 

Replacement Procedures .. 18-35 
High-Mounted Stoplamp (CHMSL), Center se 8B3 
High-Pressure Compressor Cutoff Switch (VIN J) ....... 1B-6 
Hinge and Bushings, Lower/Body Side, 

Rear Lift Window . - 10-84 
Hinge, Hood, On-Vehicle Service . 10-5-6 
Hinge, Stowage Lid, Folding Top ~ Convertible .... 10-98-10 
Hinges, Door ......ecsceesesereeens «106-18 
Hinges, Door Noise Reduction .... 10-18-31 
Hold-Down Bolts, Roof Noise Reduction .......... 10-14-37 


Holddown Captive Bolt and Retainer, Front, 
Coupe........ é 
Holddown Plate, Front, Coupe .... 
Hood Adjustment, On-Vehicle Service . 
Hood Emblems, On-Vehicle Service 
Hood Hinge, On-Vehicle Service 
Hood Latch and Bumper, Noise Reduction ......... 
Hood Latch Bolt Bracket, On-Vehicle Service ........ 
Hood Latch Bolt, On-Vehicle Service ...........2..5 
Hood Latch, Noise Reduction . veeecceseess 10TATO 
Hood Latch Release Cable, On-Vehicle Service ....... 10: 
Hood, On-Vehicle Service ...... 
Hood Primary Latch, On-Vehicle Service . 
Hood Strut, On-Vehicle Service ....... 
Hook Bracket Assembly, Spare Wheel and 
Tire Carrier . 
Horn, Noise Reduction 
Horn Switch, Steering Wheel and Column 
Horns . 
Horns, Diagnosis . 
Horns, Lighting Systems and. 
Horns, On-Vehicle Service . 
Hose and Pipe Inspection, Brake ........ 
Hose Clamp Method, Propeller Shaft Balancing .. 
Hose Clamp, Noise Reduction .. 
Hoses and Fittings, Pipes, Brakes with ASR . 
Hoses and Routing, Check Valve 
Housing and Generator, Oil Filter, 
Unit Repair VIN J Assembly 
Housing Cover, SIR... 
Hub and Bearings, Rear Wheel . 
Hub Cap, Aluminum Wheel .. 
Hub, Crankshaft Balancer Assembly and, 


‘On-Vehicle Service VIN P .. teeveereees GAIAT3 
Hub, Crankshaft Balancer Assembly and, 

Unit Repair VIN P Assembly ...... wevee es GATB-37 
Hub, Crankshaft Balancer Assembly and, 

Unit Repair VIN P Disassembly. . = 6A1B+11 
HVAC Control, Noise Reduction ....... 10-14-21 


HVAC Programmer, Electronic Auto A/C 


On-Vehicle Service 1-26 


HVAC System Diagnosis ... 2189 
Hydraulic Hose, Clutch ...... 1 7C5 
Hydraulic Linkage, Clutch ......... beveees 103 
Hydraulic System, Brake, Manual Bleeding ............ 5-12 
Hydraulic sytem, Brake, Pressure Bleeding ........-.. 5-14 


Hydrometer, Built-In, Battery 


Identification and Repair, Plastic, Body ..... 
Identification and Usage, Key 
Identification Chart, Rear Axle 
Identification, Fastener Strength te 
Identification Label, Service Parts .......6..0005 
Identification Number Plate, Vehicle 
Idler Gear, Reverse, Unit Repair . 


Ignition Coil (VIN P), On-Vehicle Service . 
Ignition Coil Module (VIN P), On-Vehicle Service ...... 604-7 
Ignition Coil Pack (VIN J), On-Vehicle Service 604-7 


n Housing (VIN J), Direct, 
On-Vehicle Service .. 
Ignition Lock Systems ........ 
Ignition Module (VIN J), On-Vel 
Ignition Switch ..... 
Ignition System e 
Ignition System (VIN J), Electronic .... 
Ignition System (VIN P), Distributor .. 
Ignition System, Diagnosis 
Ignition System Service Precautions (VIN J) . 
Ignition System Service Precautions (VIN P) . 
Ignition Timing 
Ignition Timing, On-Vehicle Service 
Ignition Unlock, Key in, PKE System «oe... ceseseee 
Impact Bar Assembly, Front Bumper 
(On-Vehicle Service . 
impact Bar, Rear Bumper On-Vehicle Ser 
Impact Bar, Rear Frame Extension, 
On-Vehicle Service . . 
In-Line Fuel Filter ........ 
In-Line Fuel Filter Replacement ......... 
Indicator and Tube Assemblies, Gil Level, 
‘On-Vehicle Service VIN P . 
Indicator Lamp Operation, Warning), 


'g 


= 64-4 


ABS/ASR System 5E29 
Indicator Lamp Operation, Warning/, 

Brakes with ASR .. 52 
Indicator Lamps, Warning/, ABS/ASR 

On-Vehicle Service ... i » SE2-141 
Indicator Switch, Door Ajar .......+ seceress 10-69 
Inflatable Restraint (SIR) System, Supplemental . 94 


3E-4 


Inflation of Tires ....... 
Inflator Module, Live (Undeployed), 

Steering Wheel and Column .........ecceseeceeee BPR 
Inflator Module Scrapping Procedure, 


Steering Wheel and Column ....... seve 3F3 
Inflator Module Shipping Procedures for 
(Undeployed) Inflator Modules ..........656. 3F3 


Inflator Module - SIR, Steering Wheel and Column .... 3F-4 
Inflator Modules, Steering Wheel and Column ........ 3F-2 
Information, General ..... weeee OAT 
Injector Housing, Left, 


On-Vehicle Service VINJ.......+ - 6A2A-23 
Injector Housing, 
‘On-Vehicle Ser - 6A2A21 


Injector Housings and Fuel Rail, 

Unit Repair VIN J Assembly .. : see+e 6A2B-52 
Injector Housings, On-Vehicle Service VINJ ....... 6AZA-21 
Injector Housings, Plenum, Throttle Body and, 


Unit Repair VIN J + 6A2B-42 
Injector Housings, Unit Repair VIN J 
Disassembly ........00002205 -- 6A2B-18 
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- 68-25 
38-8 


Inlet and Outlet Hoses (VIN P), Radiator 
Inlet Hose Assembly (VIN J), Power Steering Gear 


Inlet Hose Assembly (VIN P), Power Steering Gear ..... 3B-6 
Inlet Hose (VIN J), Radiator .. - 68-36 
Inlet Pipe (VIN J), Radiator .. ses 6B-35 
Inlet Pipe Assembly (VIN P), Power Steering Pump ..... 38-6 
Inner Mounting Panel .. 10-6-4 
Inner Mounting Panel, Door Noise Reduction 10-14-33 
Inner Tie Rod, P/S Gear Unit Repair . . 3B1A4 
Inside Air Temperature Sensor (C-68) +. BCS 


Inside Air Temperature Sensor, Electronic Auto A/C .... 1C-2 
Inside Air Temperature Sensor, Electronic Auto A/C 


On-Vehicle Service .... +s. eeeessseeseesseeesers 1G24 
Inside Air Temperature Sensor, On-Vehicle Service .... 8C-23 
Inside Handle ....... 10-6-6 


Inside Handle Bezel ...... 
Inside Rearview Mirror, Stationary Window 


Inspections and Other Required Services .............. OB-6 
Instrument Cluster, Noise Reduction .........0.065 10-TA17 
Instrument Panel ......6.00ccceeecseeseecseesereess BCS 
Instrument Panel (VP) Courtesy Lamps, 

On-Vehicle Service ....ceeseeceeseseeseeses sees BB24 
Instrument Panel (UP), On-Vehicle Service .........44. 8C:24 
Instrument Panel Cluster ........-.20000+ sevens BOS 


Instrument Panel Compartment and Rear Storage 

Compartment Lock Cylinder =. OAD 
Instrument Panel, Gages and Console ........... 8C-1 
Instrument Panel, Gages and Console 


Service Precautions .. = 85 
Instrument Panel Harness, Noise Reduction 10-1A-25, 
Insulator, Stabilizer Shaft, Front Suspension 309 


Insulator, Stabilizer Shaft Link Lower, 


Front Suspension . ahctws - 368 
Insulators, Front Stabilizer Shaft and/or 

Link Upper ....... - C7 
Insulators, Spring Bolt and, Rear Suspension = 30-9 
Insulators, Stabilizer Shaft, Noise Reduction 10-14-52 
Insulators, Stabilizer Shaft, Rear Suspension 30-13 
Intake Manifold Assembly, 

On-Vehicle Service VIN P 6AIAS 
Intake Manifold Assembly, Unit Repair VIN P ....... 6A1B-32 
Intake Manifold Assembly, Unit Repair VIN P 

Assembly ......+- sees BATB40 
Intake Manifold Assembly, Unit Repair VIN P 

Disassembly . seve eecee sees GAIBS 
Interior, Body Rear End On-Vehicle Se + 1086 


8C-2 
s+ 8B4 
ceeee BB19 
+ 101-18 
10-1-18 


Interior Lamps, Dimming . 
Interior Lighting siagdaattoade 
Interior Lighting, On-Vehicle Service - 
Interior Plastic Trim Paint, Body . 
Interior Plastic Trim, Painting, Body 
Intermediate Cable, Parking Brake 
(On-Vehicle Service .... 
Intermediate Panel Carpet and Insulator, 


5-4 


Convertible ........... sees 10-10-12 
Intermediate Panel Carpet and Insulator, 

Coupe... see ceceteeses 1OMON2 
Intermediate Shaft (VIN J), Steering Wheel and 

COMM ses seseeeeee seaah tena: SPT 


Intermediate Shaft (VIN P), Steering Wheel and 

Column . 
Intermediate Side Member, On-Vehicle Service ..... 
ISO Flares ...... F 


.. 3F7 
10-3-9 
- 56 


Isolation Diode, Brake Fluid Level, 
ABS/ASR On-Vehicle Service .......sseseeseeees SEQT41 

Isolation Diode, Brake Fluid Level, 
ABS/ASR System ....... ie: 


weve SERB 


Jacking, General Vehicle Lifting and . 
Joints, Universal .. 
Jump Starting, Battery 
Jumper Harness, Wheel Speed Sensor, 

ABS/ASR System ... 
Jumper with Vacuum Hose Harness, Sport 


K 
Key Identification and Usage ........6ccccseseceees OAT 
Key in Ignition Unlock, PKE aes . weeeee OKT 
Key Lock Cylinders . : 08-7 
Key Reminder .. e 38 
Keyless Entry (PKE) System Diagnosis, Passive . 9K-7 


Keyless Entry (PKE) System Operation, Passive 9K-2 
Keyless Entry (PKE) System, Passive ..... 9K-1 
Keys, Cutting . 2 = OAB 
Knee Bolster and Outer Bracket - RH v.00... ...s.0., 8-36 
Knee Bolster Bracket, Outer, Noise Reduction ..... 10-1A-13 


Knee Bolster, Driver's Side . wee sees 8C-31 
Knee Bolster Inner Bracket - LH. + 8C31 
Knee Bolster inner Bracket-RH ...... + 8C-35 
Knee Bolster Outer Bracket — LH . . 80-31 
Knee Bolster Passenger Side . + 8C-35 
Knee Bolsters and Brackets, On-Vehicle Service . . 8C-31 
Knock Sensor System, Ignition ......... veees 6D4-2 


Knuckle Inspection, Ball Stud and, 

Front Suspension ............sssss000000eeeeeseee BG 
Knuckle, Rear Suspension ... Svaaies Sovaesdeee IDS 
Knuckle, Steering, Front Suspension ........:s6s000008 BO6 


L 


wee OANT 
veeeees 7B2 
sees 10-9D-1 


Labels, Replacement . 
Lamp Switch, Backup, On-Vehicle Service 
Lamp, Vanity Mirror, Roof On-Vehicle Service 


Latch Assembly, Rear Lift Window . ~ 10-84 
Latch Assembly, Stowage Lid, Folding Top ~ 

Convertible . 10-98-11 
Latch Bolt and Bracket, Spare Wheel and 

Tire Carrier .... eeeee 10-815 
Latch Bolt Bracket, Hood, On-Vehicle Service ......., 10-5-8 


Latch Bolt, Hood, On-Vehicle Service .. 
Latch Cable and Solenoid Assembly, 

Rear Lift Window .. 
Latch Release Cable, Hood, On-Vehicle Service 
Latch Striker, Stowage Lid, Folding Top 


105-8 


10-8-4 
10-5-9 


Convertible ....... + 10-98-12 
Lateral Accelerometer, ABS/ASR On-Vehicle 
Service .. cree 5EQ139 


Lateral Accelerometer, ABS/ASR System 


2 5E2-12 
Lateral Runout Check, Front Disc Brakes ....... 


» 5B1-2 

Lateral Runout Check, Rear Disc Brakes .... = 582-2 

Leak Testing the Refrigerant System . creda TOP 
Leakage Diagnosis, Shock Absorber, 

Front Suspension . = 3613 
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Leakage Diagnosis, Shock Absorbers, 

Rear Suspension . 
Left Camshaft Cover, Unit Reps VINJ 

Disassembly . eye 
Left Cover (VIN J), Coolant «22. ..csscevecseeseesees 634 
Left Engine Mount, On-Vehicle Service VINJ ...... 6AZA-10 
Left Exhaust Manifold, On-Vehicle Service VINJ .... GAZA-25 
Left Injector Housing, On-Vehicle Service VIN J .... GAZA-23 
Left Rear Cable, Parking Brake 


On-Vehicle Service ’ sees SF-4 
Left Side Fan Motor/Blade (VINJ) ..........02 » 68-32 
Left Side Fan Motor/Blade (VIN P) . - 68-21 
Left Tensioner, On-Vehicle Service VIN J... 6A2A-30 
Level Switch, Brake Fluid EG ste ve BD 
License Plate Bracket, Rear, On-Vehicle Service 10-45 

-ense Plate Lamp and Bulb, On-Vehicle Service 88-15 
License Plate Lamps ........-++2005 -. 8B4 
Lid Release Switch, Rear Compartment wee, 10-69 
Lift Window ~ Except 2R1, Rear. tecceeeteeees 1084 
Lift Window Release Switch, On-Vehicle Service ..... 10-8-6 
Lift Window -ZR1, Rear .......06 seers 10-83 
Lifter Assemblies, Vale, Unit Repair VIN P ~ GA1B31 
Lifter Assemblies, Valve, 

On-Vehicle Service VIN P ...... seveeees GATAT2 
Lifter Assemblies, Valve, 

Unit Repair VIN P Assembly wesc cesses BATB3B 
Lifter Assemblies, Valve, 

Unit Repair VIN P Disassembly . cece GATBAT 
Lifters and Camshaft Timing, Camshafts, 

Unit Repair VIN J Assembly .. eevee, GARBAT 
Lifters, Camshafts and, Unit Repair VIN J 

Disassembly .......... tev eeeesse sees 6AZB20 
Lifting and Jacking, General Vehicle .........26.0-+++- OAS 
Lighted Visor Mirrors ........ + 88-5 
Lighting System Troubleshooting . weve eees BBS 


Lighting Systems and Horns . 88-1 


Limited-Slip Rear Axle .. : veces, ABT 
Liner Panel and Brace, Wheelhouse . seve 10-817 
Lining Inspection, Front Disc Brakes . sevesses SBID 
Lining Inspection, Rear Disc Brakes . feveees SB2B 
Linings and Rotors, Burnishing, Front Disc Brakes ..... 581-4 


Linings and Rotors, Burnishing, Rear Disc Brakes ...,.. 582-6 


Linings, Front Disc Brakes On-Vehicle Service - SBI4 
Linings, Rear Disc Brakes On-Vehicle Service ..,....... 582-4 
Link Brackets, Stabilizer Shaft, Rear Suspension ....... 3-13 
Link Insulators, Stabilizer Shaft, Links, and, 

Rear Suspension +. 3D-12 


Link Lower insulator, Stabilizer Shaft, 
Front Suspension . 
Link, Stabilizer Shaft, Front Suspension 
Link Upper insulators, Front Stabilizer Shaft and/or 
Links, and Link Insulators, Stabilizer Shaft, 
Rear Suspension 
Liquid Line Filter Installation, 
HVAC On-Vehicle Service .... 
Lock Actuator... .eecees 
Lock Assembly ....... 
Lock Control Cable, Park/, On-Vehicle Service 


Lock Control Red, Door Noise Reduction ......... 10-14-34 
Lock Cylinder Coding ....+++++ siveeeeneceees OAT 
Lock Cylinder, Instrument Panel Compartment and 

veeeeaeeees OAD 


Rear Storage Compartment ..... 
Lock Cylinder, Outside Handle and ...... 
Lock Cylinders, Assembling and Coding 


Lock Cylinders Except Console Door, Right 
Storage Compartment and Instrument Panel 


Compartment, All .........06+ ratte AB 
Lock Cylinders, Key be 08-7 
Lock Cylinders, Replacement beens OAB 
Lock Nuts, Wheel .. severe BEM 
Lock Pillar Seals - Convertible . : = 10-8-12 
Lock Pillar Upper Trim Panel - Convertible ......... 10-8-11 
Lock Release Cable, Seatback .. ee + 10-10-6 
Lock Rod, Door Noise Reduction .......... 10-18-34 
Lock, Steering COMMN .....sseeesesesseeeeenssess OBT 
Lock Striker, Door ........ : + 10-6-16 
Lock Switch, Door ........+. pees 1068 
Lock System ......eesceseeeeee vee 35 
Locking Procedure, Passive ......... ~ 9K-6 
Low Tire Pressure Warning System (LT .3E41 
Lower Ball Stud Check, Front Suspension ... 2 3C14 
Lower Ball Stud, Front Suspension 

‘On-Vehicle Service = 3015 
Lower/Body Side, Hinge and Bushings, 

Rear Lift Window . cee 10-84 
Lower Column, SIR » 3FSB-16 


Lower Control Arm, Front Suspension ... = 35 


Lower Control Rods, Upper and, Rear Suspension ...... 3D-7 
Lower Support (VIN J), Radiator . ceteeeeess 6B39 
Lower Support (VIN P), Radiator . veseeeeeees 6B2B. 
Lower Trim Panels .. ngs 2 8C-36 
Lowering the Top, Convertible = 10-98-2 
LTPWS Diagnosis . t . 3E12 
LTPWS Module, Instrument Panel Noise 

Reduction .....s6escecees 10-1A-16 
LTPWS On-Vehicle Service . ~ 3E-21 
LTPWS System Diagnostic Check . . 36-13 
Lube Tag, Differential, Noise Reduction ..... 10-1A-50 


Lubricants, Recommended Fluids and . 
Lubrication, Body . 
Lubrication, Body Front End . 
Lubrication, Body Service 
Item 2, Chassis . 

. Maintenance and . 
Lubrication, Steering Wheel and Column 
Luggage Shade Brackets, Interior . 
Luggage Shade Hook, interior . 
Luggage Shade, Interior ...... 
Lumbar Bladder, Sport Seat ... 


M 


Magnetic Clutch Inspection ....... 
Main Bearing Fitting, Unit Repair VIN J ... 
Main Drive Gear Bearing Retainer and Gasket, 


Off-Vehicle Service ...... ween TBP 
Main Drive Gear Bearing Retainer Tube and Seals, 

Off-Vehicle Service .... + 788 
Main Drive Gear, Unit Repair 781-21 
Mainshaft, Unit Repair ....... 781-22 
Maintenance and Lubrication 0B-1 


08-8 
08-1 
08-4 


Maintenance Items ........... 
Maintenance Service, Schedule 
Maintenance Services, Explanation of Scheduled . 
Manifold Assemblies, Exhaust, 


Unit Repair VIN P Assembly . s - 6A1B-40 
Manifold Assemblies, Exhaust, 
Unit Repair VIN P Disassembly... 6A1B-3 
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Manifold Assembly, Exhaust, 
On-Vehicle Service VIN P .. 
Manifold Assembly, Intake, 
On-Vehicle Service VIN P 
Manifold Assembly, Intake, Unit Repair VIN P 
Manifold Assembly, Intake, Unit Repair VIN P 


ceeeeeeeeess GAIAT 


+ GAIAS 
- GA1B-32 


Assembly ......cescecesee seceeeee esses GATBMO 
Manifold Assembly, Intake, Unit Repair VIN P 
Disassembly . . 6A1B-3 


+ GAZA-24 
= 6A2B-42 


Manifolds, Exhaust, On-Vehicle Service VIN J 
Manifolds, Exhaust, Unit Repair VINJ ..... 
Manifolds, Exhaust, Unit Repair VIN J 


Assembly ..... Seth + A2B-55 
Manifolds, Exhaust, Unit Repair VIN J 

Disassembly . qedhtedastite 6A2B-19 
Manual Bleeding, Brakes with ASR .......0.seccesee0 5-10 
Manual Bleeding, Master Cylinder Prime Pipe . - 510 
Manual Hatch Release Procedure, PKE System ........+ 9K:7 
Manual Transmission Inspection .. = OBS 
Manual Transmission - On-Vehicle Service, ZF $6-40 .... 7B-1 


Manual Transmission, Shift Lever, 
Noise Reduction 
Manual Transmission ~ Unit Repair, ZF S6-40 
Manually Controlled Air Conditioning .. 
Manually Controlled Air Conditioning Diagnosis . 
Master Cylinder .. 
Master Cylinder Assembly 
Master Cylinder, Clutch . 
Master Cylinder Prime Pipe Manual Bleeding ... 
Master Cylinder Prime Pipe, Pressure Bleeding .. 
Master Cylinder Reservoir, Filling, Brakes with ASR . 
Master Cylinder Reservoir, Filling the ... fu 
Master Cylinder Reservoir, On-Vehicle Service ....... 
Master Cylinder, Unit Repair ........eceesesseseesseee 
Match Mounting ........06.0+ 
Metric Conversion Table, Customary/ ... 
Metric Equivalents, Decimal and 
Metric Fasteners 


Metric Whee! Nuts and Studs detieiteoenss (eo BES 
Mid Column, SIR .....cseseeseesesseres 3F5B-11 
Mirror Lamp, Vanity, Roof On-Vehicle Service . 40-90-1 
Mirror Lamps, Rearview . . BBS 
Mirror Lamps, Rearview, On-Vehicle Service . 88-25 
Mirror Lamps, Vanity, On-Vehicle Service 88-25 
Mirror, Outside Rearview ........2.++++ 10-6-15 
Mirror, Rearview, Noise Reduction ... = 10-14-29 
Molding, Door ......+..++ 10-6-19 
Molding, Door Noise Reduction + 10-14-31 
Molding, Front, Hardtop - Convertible 

Unit Repair . 2 10-9C-6 
Molding, Side, Body Side On-Vehicle Service 10-8-12 
Moldings ~ "ZR-1", Fascia, On-Vehicle Service ....... 10-49 
Moldings, A-Pllar, Noise Reduction ..... 2 10-14-21 
Moldings, A-Pillar, Roof Noise Reduction . = 10-14-36 
Moldings, Weatherstrips and, 

‘On-Vehicle Service . 10.241 
Monitoring Technique, CCM .......+ . 80-3 
Motor (VIN J), Starter, On-Vehicle Service . 602-2 
Motor (VIN P), Starter, On-Vehicle Service . 602-2 
Motor Assembly, Wiper . s o BENT 
Motor/Biade (VIN J), Left Side Fans... 68-32 
Motor/Blade (VIN J), Right Side Fan 68-32 
Motor/Blade (VIN P), Left Side Fan ......... 68-21 
Motor/Blade (VIN P), Right Side Fan ..... 68-22 


Motor, Blower, HVAC Replacement Procedures ....... 18-29 
Motor Cover Assembly, Wiper ......escsseceereeceee BEN 
Motor Mounts, Heat Shield, Exhaust 

On-Vehicle Service ......sceseereeeeeerseseeseees 6D 
Motor No Load Test, Starter .......cesecsecesseesess OD2Z2 
Motor, Power Seat Adjuster .......scc0csecsesees2 1040-8 
Motor Relay (C60), Blower, Replacement 

Procedures ...... ee see 1B-25 
Motor Resistor (C60), Blower, 

Replacement Procedures .......0esscseseersesees 1-25 
Motor, Starter . feces 6D24 
Mounting and Dismounting, Tire . = 3E5 
Mounting Angle Check, Blade Assembly 8E-16 
Mounting Bracket, Caliper, Rear Disc Brakes. 5B2-6 
Mounting Bracket, Convertible Hardtop, 

Noise Reduction .. + 10-44-38 
Mounting Bracket, Front Disc Brakes . + 5815 
Mounting Hardware, Front, Hardtop — 

Convertible ...... ++ 10-966 
Mounting Panel, Inner . toe 10-6-4 
Mounting Panel, Inner, Door Noise Reduction ..... 10-14-33 
Mounts and Brackets, Engine, 

‘On-Vehicle Service VIN J . » GAZA 
Mounts and Brackets, Engine, 

‘On-Vehicle Service VIN P 6AIA3 
Muffler . : » OFZ 
Muffler, On-Vehicle Service .......secceseesssessaes OFS 
Multifunction Turn Signal Lever, 

Steering Wheel and Column ..........c00secceee0 SFB 

N 
Nameplate, “Corvette”, On-Vehicle Service . 10-4-10 
Nameplate, “ZR-1", On-Vehicle Service . seve 101 
Nameplates - “ZR-1”, Fascia, On-Vehicle Service .... 10-4-10 
Nameplates, Adhesive Emblems ........ +. 101-2 
Negative Battery Cable .. + 601-10 
Neutral Position Switch, Park/, On-Vehicle Service ..... 7Ac11 
Next Selection, Cassette Tape Player Controls . . IAG 


Next Track Selection, Compact Disc Player Controls... 94-7 


Noise and Vibration Analysis, Auto Trans ... -7A3 
Noise Conditions, Auto Trans . A TAB 
Noise Description Table +e 10-142 
Noise Reduction . cece WTA 
Noise Reduction Basic Repair Procedures. 10-143 
Nomenclature, Standard ..... seeee yess OACTB 


Non-Directional Finishing, Front Disc Brakes . 
Non-Directional Finishing, Rear Disc Brakes . 


Non-Uniform Tires, Correction of » 369 
Nuts and Studs, Metric Wheel veseees BES 
ie) 

O-Ring Replacement, HVAC On-Vehicle Service . . . 1B-9 

‘O-Ring Seal, Accumulator Hose and, 

HVAC Replacement Procedures se eeneeee, 1B-32 
‘O-Ring Seals, Cylinder Line Assemblies and, 

P/S Gear Unit Repair . so BIAS 
Off-Vehicle Balancing » 3E9 
Oil, Adding Substitute Gil (VIN J Engine Only) . + 08-4 
Oil, Adding Substitute Oil (VIN P Engine Only) + 0B-4 
Oil Consumption, Excessive, Engine . . .. 63 
Oil, Contamination of Compressor .. 2 1D-2 
Oil Cooler (VIN P with M30), Transmission . BBS 
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Oil Cooler (VIN P with M30), Transmission, 
Aluminum Radiator . Or 
Oil Cooler, Engine, On-Vehicle Service VIN J . 
Oil Cooler Flushing, Auto Trans .... 
Oil Cooler Gasket (VIN P with M30), 
Transmission, Aluminum Radiator ... eS 


68-20 
+ GAZA-19 
TAA 


68-20 


Oil Cooler Lines, On-Vehicle Service VIN J + 6A2A-19 
Oil Cooler Pipes, Auto Trans ... TAA3 
Oil Cooler, Transmission ¥ - 88 
Gil Filter Change, item 1, Engine Oil and. + 0B-4 
Oil Filter Housing and Generator, 

Unit Repair VIN J Assembly . weve 6A2B52 


Oil Filter Housing, On-Vehicle Service VIN J ....... GAZA-25 


Oil Filter Housing, Unit Repair VIN J .........46.. +. 6A2B-40 
il Filter Housing, Unit Repair VIN J 

Disassembly ..... 3 sec BABE 
Oil, Handling of Compressor sane 2 1D2 
Oil Leak Diagnosis, Engine . 63 


Oil Level Indicator and Guide Tube, 
On-Vehicle Service VIN J6A2A-10 

Oil Level indicator and Tube Assemblies, 
On-Vehicle Service VIN P ..... 

Oil Level Monitoring 

Oil Level, Verification of . 


GAIA-S 
. 803 
- 803 


Oil Life Monitor, Engine . - OBS 
Oil Pan and Gasket, Auto Trans 

On-Vehicle Service .. ce TANT 
Oil Pan Assembly, On-Vehicle Ser = 6AIA-22 
Oil Pan Assembly, Unit Repair VIN P 6A1B-31 
il Pan Assembly, Unit Repair VIN P 

Assembly ........ coves ee eee ee GATB BE 
il Pan Assembly, Unit Repair VIN P. 

Disassembly aedecuies 6A1B-12 
Oil Pan, On-Vehicle Service VIN J ....--.- + GA2A1S 
Oil Pan, Unit Repair VIN J ... ++ 6A2B-31 
Oil Pan, Unit Repair VIN J Assembly ++ GA2B-44 
il Pan, Unit Repair VIN J Disassembly . + GADB-22 
Oil Pump Assembly, On-Vehicle Service VIN P...... GATA-23 
il Pump Assembly, Unit Repair VIN P ........+.+.- 6A1B-26 
Oil Pump Assembly, Unit Repair VIN P 

Assembly . - 6A1B-35 
il Pump Assembly, Unit Repair VIN P 

Disassembly fests 6A1B-14 
Oil Pump Pressure Regulation Valve, 

On-Vehicle Service VIN J... « 6A2A29 
il Pump, Unit Repair VINJ ... 628-31 
Oil Pump, Unit Repair VIN J Assembly .. 6028-43 
Oil Pump, Unit Repair VIN J Disassembly ..... 628-22 
Oil Seal and Flywheel, Crankshaft Rear, 

Unit Repair VIN J Assembly ...- 6A2B-55 
Oil Seal Assembly, Crankshaft Rear, 

On-Vehicle Service VIN P . - BAIA29 
Oil Seal, Axle Yoke, Rear ........ - ABB 
Oil Seal, Case Extension, Auto Trans 

On-Vehicle Service ...... 2 Tate 
il Seal, Crankshaft Rear, 

On-Vehicle Service VIN J .... ves GAZA31 
il Seal, Crankshaft Rear, Unit Repair VIN J = GA2B-A2 
Oil Seal, Crankshaft Rear, Unit Repair VIN P 

ASsEMbIY oo... ceseseeeseees = BAIB-34 


il Seal Housing and Crankshaft Assembly, 
Crankshaft Rear, Unt Repair VIN P 
Disassembly .. = 


Oil Seal Housing Assembly and Gasket, 


Crankshaft Rear, On-Vehicle Service VIN P 6A1A-30 
Oil Seal Housing, Crankshaft Rear, 

Unit Repair VIN P Assembly .... 6A18-33 
Oil Seal, Pinion Bearings and, Rear Axle ~. 4B-13 
Oil Seals, Engine Front Cover, 

Unit Repair VIN P . es: . 6A1B-31 


on-offVolume, Radio Controls «.. 1983 


On-Vehicle Balancing ~ 3E9 
Outer Air Outlet - LH v4 8C-42 
Outer Air Outlet-RH ...... 8C-42 
Outer Knee Bolster Bracket, 

Noise Reduction .......+++ wee 2101-13 
Outer Seal Strip, Window ... 10-6-17 
Outer Sealing Strip Rivets, 

Door Noise Reduction . ... + 10-14-33 
Outer Socket, Axle, Rear Suspension .. 3D-11 
Outer Tie Rod, P/S Gear Unit Repair ...... = 3B1A3 
Outlet Hose (VIN J), Cooler Assembly oe vo 388 
Outlet Hose (VIN J), Radiator . . 68-36 
Outlet Hoses (VIN J), Coolant . 68-37 
Outside Air (Ambient) Temperature Sensor, 

Electronic Auto A/C 1c 
Outside Air Temperature Sensor, Electronic Auto 

AIC On-Vehicle Service .. see 16-25 
Outside Handle and Lock Cylinder = 1066 
Outside Rearview Mirror . . 10-6-15 
Outside Rearview Mirror Switch — Lett Door 10-6-11 
Overflow Hose (VIN P and VIN J), Radiator Surge 

Tank Air Bleed/and, On-Vehicle Service 6B-10 

P 

Pan, Oil, On-Vehicle Service VIN J. cesses CAQAAS 
Panel Plugs, Roof Noise Reduction ... ee eeees 10-14-38 
Panel Replacement, Complete, Body = 10-1-15 
Panel Replacement, Partial, Body ... ” +e IH 
Panel Screens, Plenum, On-Vehicle Service 10-5-11 
Panel Seal, Plenum, On-Vehicle Service ...... 10-5-9 
Parasitic Current Drain Procedures, Battery ..... 601-5 
Park/Lock Control Cable, On-Vehicle Service . TAM 
Park/Neutral Position Switch, On-Vehicle Service ...... 7A-11 
Park Switch Assembly ...... : 8E-14 
Parking Brake .........c.cesesseeseeeseees SF 
Parking Brake Adjustment, Rear Disc Brakes - 582-10 
Parking Brake and Automatic Transmission 

“"p" (Park) Mechanism Check 08-7 
Parking Brake Automatic Adjuster . SES 
Parking Brake Automatic Adjuster, Disabling . SPS 
Parking Brake Automatic Adjuster, Enabling SES 
Parking Brake Free-Travel Adjustment SET 
Parking Brake Handle ....... 5F4 
Parking Brake Handle, On-Vehicle Service - 5-2 
Parking/Turn Signal and Fog Lamps, Front . 8B-3 
Parking/Turn Signal and Fog Lamps, Front, 

On-Vehicle Service .....+.. ‘ » 888 
PASS-Key® CCM Inputs/Outputs ...... 90-4 
PASS-Key® Programming, On-Vehicle Service » 90-5 
PASS-Key® System, Diagnosis . . 90-5 
PASS-Key® System, On-Vehicle Service . 2. 95, 
PASS-Key® Time-Out . 9D4 
Passenger Door Manual 

PKE System ........2-.05 OKT 
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Passive Keyless Entry (PKE), 


CCM Interface with ... 8D-3, 9D-3 


Passive Keyless Entry (PKE) System ......csceeeeseres OKT 
Passive Keyless Entry (PKE) System Diagnosi . 9K-7 
Passive Keyless Entry (PKE) System Operation . » 9K-2 
Passive Locking Procedure . » 9K-6 
Passive Unlock/Lock Disable Procedure . se OKT 
Passive Unlocking Procedure . 9K-6 
Patch Fabrication, Backing, Body . + 10-4-9 
Pedal Assembly, Accelerator, ABS/ASR System ~ SE2-10 
Pedal Assembly, Clutch seceded geese S108 
Pedal, Brake, On-Vehicle Service ......s.seseseesssees 55 
Pedal Position Switch, Clutch .... 709 
Pedal Replacement, Accelerator, 

ABS/ASR System ...... + ves eevesee SERABB 
Personalized Automotive Security System 

(PASS-Key®) ..... - 90-3 
Pilot Bearing, Clutch On-Vehicle Service 70-13 
Pin Mounting Bracket, Rear, Hardtop — 

Convertible ... 2 10-96-6 
Pinion Bearings and Oil Seal, Rear Axle... .......6. 4B-13 
Pinion Boot, Rack & P/S Gear Unit Repair . 2 3BIA-4 
Pinion Depth, Setting, Rear Axle 48-19 
Pinion Depth, Verify, Rear Axle ... 48-22 
Pinion Gear Depth Adjustment, Rear Axle . 48-19 
Pinion installation, Drive, Rear Axle ...... see 4B-21 
Pinion Steering Gear Assembly, Power Rack & .......3B1A-2 


Pinion Steering Gear, Power Rack and 
Pinion Yoke, Drive Pinion and, Rear Axle . 
Pinion Yoke Runout Measurement + 40-2 
Pinion Yoke Seal, Propelier Shaft, Rear Axle . - 48-9 
Pipes, Hoses and Fittings, Brakes with ASR tee +. 56 
Piston and Connecting Rod Assemblies, 


33 
48-13 


On-Vehicle Service VIN P .. » BAIA-25 
Piston and Connecting Rod Assembly, 

Unit Repair VIN P..... «6818-20 
Piston and Connecting Rod Assembly, 

Unit Repair VIN P Assembly . . - 6A1B-34 
Piston and Connecting Rod Assembly, 

Unit Repair VIN P Disassembly . 6A1B-15 
Piston-Rod Assemblies, Unit Repair VIN J 

ASSEMDIY ....ccecveeeeee - 6A2B-43 
Piston-Rod Assembly, Unit Repair VIN J 

Disassembly ........ 00.000 = 6A2B-22 


Pistons, Connecting Rods and Cylinder Liners, 
Unit Repair VIN J . ‘ 
Pits and Minor Imperfections Repair, 
Scratches, Body . ! 
PKE Antenna, Door Noise Reduction .... 
PKE Modes «022.0020 0eee : 
PKE Module, Instrument Panel Noise Reduction 
PKE Operational Range . 
PKE Programming .. 3 
PKE Programming Cancellation... 
PKE Programming Status ..... 
Plastic Buildup Technique, Body 
Plastic Identification and Repair, Body 
Plastic, Painting, Body . 
Plastic Parts, identifying, Body . 
Plastic Trim Paint, Interior, Body .. 
Plastic Trim, Painting Interior, Body . 
Plenum Assembly, On-Vehicle Service VIN J. 
Plenum Assembly, Unit Repair VIN J 
Disassembly . 


Plenum Panel Screens, On-Vehicle Service . 10-5-11 
Plenum Panel Seal, On-Vehicle Service ...... 105-9 
Plenum Screen, Noise Reduction ............s0004. TOAD 
Plenum, Throttle Body and Extension, 


Unit Repair VIN J Assembly -- 6A2B-53 
Plenum, Throttle Body and Injector Housings, 

Unit Repair VINJ ... + 6A2B-42 
Plenum Valve Vacuum Actuator, 

HVAC Replacement Procedures ....... sees 18-29 


P-Metric Tires .. . 3E2 
Polypropylene, Painting, Body 10-1-18 
Porosity Repair, Aluminum Wheel 3E-10 
Positive Battery Cable .........0ccecsssess 601-9 
Power Rack & Pinion Steering Gear Assembly 3B1A2 


33 
ceceeeeees 10-108 
ceceeeeeeess 8C3B 


Power Rack and Pinion Steering Gear 
Power Seat Adjuster Motor 


Power Seat Switch — LH Base Seat 
Power Seat Switch - RH Base Seat . senee + 8039 
Power Steering Cooler Assembly, 

On-Vehicle Service . . . om 3B-6 
Power Steering Gear ss 38-1 
Power Steering Gear and PUMP... ...sececeesse0s 3B 
Power Steering Gear Inlet Hose Assembly (VIN J) ... 3B-8 


Power Steering Gear inlet Hose Assembly (VIN P) ...... 38-6 
Power Steering Gear, On-Vehicle Service vee BBD 
Power Steering Gear Unit Repair . 2 BBIAT 
Power Steering Pump . ee a 
Power Steering PUMP ......sssceesecsssecssserseeees 3 
Power Steering Pump and Bracket (VIN P) 388 
Power Steering Pump Assembly - TC Series . - 3818-2 
Power Steering Pump Inlet Pipe Assembly (VIN P)...... 38-6 
Power Steering Pump Pulley (VIN J) 38-10 
Power Steering Pump Pulley (VIN P) - 38-7 
Power Steering Pump, Reservoir and Bracket 

(VIN J) : 3B-10 
Power Steering Pump Unit Repair ....... - 3B1B-1 
Power Steering Pump, Unit Repair VIN J 

Assembly . - 6A2B-51 
Power Steering Reservoir Assembly (VIN P) . 38-7 
Power Steering Reservoir Hose (VIN J) 38-10 
Power Steering System, Bleeding .... voses doesn BBD 
Power Steering System Test Procedure sevens BIO 
Pre-Diagnosis Chart Selective Ride 

Control (SRC) System . . 2 3G4 
Pre-Repair Investigation and Diagnosis, Rear Axle... 4B-1 
Pressure Bleeding, Brakes with ASR .. + 5-13 
Pressure Check, Wiper Arm... ‘ 8E-15 
Pressure Cycling Switch ..... - 18-6 
Pressure Cycling Switch, HVAC Replacement 

Procedures . a . 18-27 
Pressure Differential Warning Switch, 

Master Cylinder ........ = BAT, SAB 


Pressure Plate (VIN J), On-Vehicle Service ..........2.. 1D3 
Pressure Plate (VIN P), On-Vehicle Service 10-2 
Pressure Plate and Clutch Disc, Clutch 7C-10 
Pressure Regulation Valve, Oil Pump, 

On-Vehicle Service VIN J .......escscecesseecse GAZA29 
Pressure Regulator Valve, Pump, Auto Trans 


On-Vehicle Service ....... = TA23 
Pressure Relief, Fuel System . uate see OCS 
Pressure Relief, Fuel System, 

‘On-Vehicle Service VIN P ....sceseseeseseeerses GAIA 
Pressure Relief Valve - Coupe 10-8-12 
Pressure Switch, Brakes with ASR 34 
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Pressure Switch, Control Valve Body and, 

Auto Trans On-Vehicle Service .. 
Pressure Testing, Off-Vehicle, Aluminum Radiator 
Primary Latch, Hood, On-Vehicle Service 


TAAB 
68-17 
- 105-7 


Prime Pipe Manual Bleeding, Master Cylinder . 5-10 
Prime Pipe, Master Cylinder, Pressure Bleeding . 513 
Process Codes, Production and ........... OA-12 
Production and Process Codes .. seseeeee ees OAAZ 
Programmer/Solenoid Valve Assembly, A/C .........+. 1B1-3 
Programmer/Solenoid Valve Assembly, A/C, 

On-Vehicle Service . . Steet e TAS 
Propeller Shaft... sei dentha een COND 
Propeller Shaft and Universal Joints... =... --....-- 4A 
Propeller Shaft Balancing X sees Ad 
Propeller Shaft Diagnosis i 2403 
Propeller Shaft Dust Shield, Noise Reduction ...... 10-14-50 
Propeller Shaft Pinion Yoke Seal, Rear Axle . . 4B-9 
Propeller Shaft Replacement . : 406 
Proportioner Valve, Brakes with 2 BD 
Proportioning Valve, Master Cylinder - » 5A 
Proportioning Valve, Master Cylinder . . 2 5A2 
Protector, and Seal, Side Front Weatherstrip, 

Retainer, Folding Top — Convertible . . 10-98-14 
Protector and Seal, Side Weatherstrip, 

Retainer, Coupe . seveaseseseess 10-947 
Pulley (VIN J), Generator, On-Vehicle Servi 6D3-4 
Pulley (VIN P), Generator, On-Vehicle Service 603-3 
Pump (VIN), Coolant . iahawesecies 68-33 


Pump (VIN P), Coolant . 
Pump and Bracket (VIN P), Power Steering 
Pump and Seal, Washer Solvent Container, 
Pump Assembly, Oil, Unit Repair VIN P 
Pump Assembly, Oil, Unit Repair VIN P 
‘Assembly . 
Pump Assembly, Oi 
Disassembly 
Pump Assembly ~ TC Series, Power Steering - 
Pump Assembly, Water, On-Vehicle Service 


|, Unit Repair VIN P 


VINP .. seeereee « BAIA-12 
Pump Assembly, ‘Water, Unit Repair VIN P .. . 6A1B-31 
Pump Assembly, Water, Unit Repair VIN P 

Assembly ......++ cseveeesse GAIBST 
Pump Assembly, Water, 

Disassembly . teseeseesecsess AIBA 
Pump Inlet Pipe Assembly (VIN P), Power Steering ..... 38-6 
Pump Leaks, Steering Gear and . vesseee 30 
Pump Motor Relay or 8PM Valve Relay, 

ABS/ASR On-Vehicle Service . . 5E2-136 


6A2B-31 


Pump, Oil, Unit Repair VIN J 


Pump, Oil, Unit Repair VIN J Assembly ceeereess OADBA3 
Pump, Power Steering . 3 cece B4 
Pump, Power Steering ......... 38-1 


Pump, Power Steering Gear and 
Pump, Power Steering, Unit Repair 

VIN J Assembly . 
Pump Pressure Regulator Valve, 

Auto Trans On-Vehicle Service ........++ 
Pump Pulley (VIN J), Power Steering . 
Pump Pulley (VIN P), Power Steering ........ 
Pump, Reservoir and Bracket (VIN J), 


Power Steering... afhaut ceeeee BBO 
Pump, Seat Inflation, Sport .......+ ceees 10-10-9 
Pump Unit Repair, Power Steering .. seve, SBIB+1 


Pushrod Assemblies, Valve Rocker Arms and, 
On-Vehicle Service VIN P . 
Pushrod Assemblies, Valve Rocker Arms and, 


- 6AIA-T1 


Unit Repair VIN P Assembly ........... 6A1B-39 
Pushrod Assemblies, Valve Rocker Arms and, 
Unit Repair VIN P Disassembly ........ sees GATB-TT 
Pushrod Assemblies, Valve Rocker Arms and, 
Unit Repair VINP........0. vo seese es GATB3T 
Quick-Connect Fittings, Engine Fuel ........sccecssee 6C4 
R 


Rack & Pinion Boot, P/S Gear Unit Repair . 
Rack and Pinion Steering Gear, Power 
Rack Bearing Preload, P/S Gear Unit Repair ..... 
Radiator ..... : 

Radiator (VIN J) 
Radiator (VIN P) 
Radiator Bypass Hose (VIN J) 
Radiator, Cooling and ..... 
Radiator Fill Cap . ‘ 
Radiator Fill Cap . 
Radiator Inlet and Outlet Hoses (VIN P) 
Radiator Inlet Hose (VIN J) ..... 
Radiator Inlet Pipe (VIN J) 
Radiator Lower Support (VIN J) . 
Radiator Lower Support (VIN P) . 
Radiator Outlet Hose (VIN J) . 
Radiator Repair Methods, Aluminum ....... 
Radiator Repairable Leaks, Aluminum ...... 
Radiator Service, Aluminum . . 
Radiator Service Diagnosis, Aluminum ...... 
Radiator Service Precautions, Aluminum . 
Radiator Surge Tank .... 
Radiator Surge Tank (VIN P and VIN J), 


On-Vehicle Service pereeeeee .. 6B-13 
Radiator Surge Tank Air Bleed/and Overflow 
Hose (VIN P and VIN J) On-Vehicle Service 68-10 


Radiator Surge Tank Inlet Hose (VIN J), 
Heater Core Outlet’... 
Radiator Surge Tank Outlet Hose and Pipe 
Assembly (VIN J), Heater Core Inlew/ 
Radiator Testing, Cooling and 
Radiator Upper Support (VIN J) . 
Radiator Upper Support on Pand VIN a 
Radio Control. 5 
Radio Control... 
Radio Control, Noise Reduction . 
Radio Control, On-Vehicle Service . 
Radio Diagnosis 
Radio Harness Door Sill~ LH 
Radio Receiver, On-Vehicle Service 
Raising the Top, Convertible ....-.... 
Rear (No. 5 Bow) Weatherstrip, Folding Top - 
Convertible . 
Rear Actuator, Diverter Valve, HVAC Replacement 
Procedures ......... 
Rear Alignment Angles, Measuring ..... 
Rear Antenna ~ Coupe, PKE System 
On-Vehicle Service .........60 0 
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48-1 
- 4B-10 


Rear Axle ..... 
Rear Axle Assembly, Disassembly of 


Rear Axle Case = 48-24 
Rear Axle Identification - 48-27 
Rear Axle, Limited-Slip ....... 2. 4B 
Rear Axle Noise Diagnosis .............c0cc00eseeves AB3 
Rear Body Harness (Except ZR1) -LH .......es2066 10-12-10 
Rear Body Harness (Except ZR1)- RH .......2.006. 1042-11 
Rear Body Harness (ZR1) - LH ceeeeveese OAZAZ 
Rear Body Harness (2R1) - RH seeeeneees 1OAZB 


Rear Brake HOSE .....scseeseseesssersseeesseeseesens 5B 
Rear Brake Intervention, ASR System . - 5E2-9 
Rear Bumper Fascia, On-Vehicle Service . 10-4-5, 
Rear Bumper, On-Vehicle Service ........-..00ee060. 10-45 
Rear Camber Adjustment .......06c0cseceeeeeseses BAB 
Rear Carpet - Convertible . + 10-10-12 
Rear Carpet - Coupe + 10-10-12 
Rear Center Carpet and Insulator, Convertible ..... 10-10-14 
Rear Center Carpet and Insulator, Coupe .. + 10-10-12 
Rear Compartment Lid Release Switch . 10-6-9 
Rear Compartment Release Switch . - 8C-40 
Rear Disc Brakes ........seseeeees » 582-1 
Rear Disc Brakes Off-Vehicle Procedure . ve 5B2-7 
Rear Disc Brakes On-Vehicle Procedure . » 52-7 
Rear End, Body . 10-8-1 
Rear Extension Housing and Gasket Replacement, 

Off-Vehicle Service . 78-11 
Rear Floor Compartment Door and Frame, 

Interior .......eeeee + 10-86-11 
Rear Floor Compartment Lock and Handle, 

Interior . a seceee 10-810 
Rear Floor Pan - LH, Front Body Harness ~ 

Coupe and ZR1. - 10-128 
Rear Floor Pan — RH, Front Body Harness 

Coupe and ZR1... = 10-12-9 
Rear Frame Extension/Impact Bar, 

On-Vehicle Service .. + 103-10 
Rear Grille, Speaker/Enclosure 

On-Vehicle Service 2. DAZ 
Rear Latch and Bezel, Folding Top, 

Convertible .......60.085 10-98-13 
Rear Latch Release Cables, Folding Top, 

Convertible .......6+65 seers 10-98-13 
Rear License Plate Bracket, On-Vehicle Service ....... 10-45 
Rear Lift Window - Except ZR1 secceees 1084 
Rear Lift Window/Hatch = COUPE .......eceeeeeree 10-81 
Rear Lift Window - ZR1 Te + 10-83 
Rear Molding, Fascia, On-Vehicle Service . + 10-49 
Rear Mounting Bolts, Coupe Roof Panel, 

Noise Reduction ....... 10-14-42 
Rear Oil Seal, Extension Housing, 

On-Vehicle Service .. + 78-2 
Rear Pin Mounting Bracket, Hardtop - 

Convertible .... 10-906 
Rear Roof Locator Bracket, Coupe ........ 10-985 
Rear Roof Locator, COUPE «see sesee veces 10-9A-5 
Rear Side Carpet and Insulator .......... = 10-10-14 
Rear Side Carpet and Insulator, Coupe . + 10-10-12 
Rear Side Member, On-Vehicle Service ... 10-3-9 
Rear Sidemarker/Side Backup Lamps 88-4 
Rear Sidemarker/Side Backup Lamps, 

On-Vehicle Service .. . - 88-15 
Rear Speaker/Enclosure, On-Vehicle Servi = 9A12 
Rear Spindle Control Rod, Noise Reduc 2 W851 


OA-7 
6F-8 
10-89 
0A-8 


Rear Spindle Support Protector Sleeve ...... 
Rear Spring Hanger Assembly, On-Vehicle Service . 
Rear Storage Bracket, Roof Panel, interior . 
Rear Storage Compartment, Doors and 
Rear Storage Compartment Lock Cylinder, 


Instrument Panel Compartment and ............... OA9 
Rear Striker Pin, Folding Top, Convertible ......... 10-98-13 
Rear Suspension 3-1 
Rear Tail/Stop/Turn Signal Lamps . ce. BBS 
Rear TailStop/Turn Signal Lamps — Al, 

‘On-Vehicle Service ........+ see SBT 
Rear Toe Adjustment 3A3 
Rear Transverse Spring . 30-7 


Rear Trim Panel - Coupe, Interior .. . 108-7 
Rear Weatherstrip and Retainers, Coupe . + O-SA7 
Rear Weatherstrip, Hardtop - Convertible ......... 10-9C-7 


+ 3D4 
48-6 
5E2-13 
~ 5E2-13 
30-4 
+ 30-16 

10-2-7 


Rear Wheel Hub and Bearings ...........+ 
Rear Wheel Shaft, On-Vehicle Service .... 

Rear Wheel Speed Sensor, ABS/ASR System 

Rear Wheel Speed Sensor Rings, ABS/ASR System .. 
Rear Wheel Spindle . 7 
Rear Wheel Stud ...... 
Rear Window Defogger .. 


le... 


Rear Window, Heated, Hardtop - Conver + 10-9C-3 
Rear Window Hinges, Coupe, Noise Reduction .... 10-1A-43 
Rear Window Latch, Coupe, Noise Reduction ..... 10-1A-44 
Rear Window Replacement . 2 10-2-7 
Rear Window Strut, Coupe, Noise Reduction ...... 10-1A-44 
Rearview Mirror, Inside, Stationary Windows . 10-2-6 
Rearview Mirror Lamps . 88-5 


Ti, BB25 


Rearview Mirror Lamps, On-Vehicle Service 
Rearview Mirror, Noise Reduction . » 10-14-29 
Rearview Mirror Switch - Left Door, Outside . 10-6-11 
Recall Selection, Compact Disc Player Controls ......... 9A-6 
Recall Station, Radio Controls ..... seen AB 
Receiver/Control Module Removal, LTpws Risageemee see! 
Receiver, PKE System On-Vehicle Service . 9K-27, 
Recharging Procedures, Refrigerant Recovery and 

Recycling, Adding Gil, Evacuating and . so 1BA7 
Recore, Aluminum Radiator .......eeceeseseesessers OB 


- 6B-14 
3 68-6 
seeeeaes SB26 
5B1-6 


Recovery Reservoir, Coolant, On-Vehicle Service 
Recovery System, Coolant . 
Refinishing Brake Rotors, Rear Disc Brakes . 
Refinishing Rotors, Front Disc Brakes 
Refrigerant High Pressure Service Valve, 
Replacement Procedures 
Refrigerant Lines and Fittings, Handling 
Refrigerant Pressure Sensor (VIN P), A/C... 
Refrigerant Pressure Sensor (VIN P), A/C, 
Replacement Procedures ... vesetesseece 1-27 
Refrigerant Recovery and Recycling, Adding Oil, 
Evacuating and Recharging Procedures ..... 
Refrigerant System .... 
Refrigerant System, Leak Testing the ... 
Refrigerant System, Testing the ...... 
Refrigerant-134a ...... 
Refrigerant-134a, Handling . 
Refrigeration System, Maintaining Chemical 
Stability in the ..... 
Regulator and Motor, Window 
Reinforcement Bracket, Noise Reduction . 
Relay Bracket, Noise Reduction 
Relays, Cooling Fan 
Relays, UP Mounted 


18-35 
1B-16 
18-6 


coves 1BAT 


2 WOTATT 
+ WOTA6 

ses BBS 
8C-37 
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Relays ~LH,UP ose. csseceesenes » 86-29 
Relays—RH, UP... » 86-28 
Release Actuator Assembly, Stowage Lid, 

Folding Top - Convertible = 10-98-11 
Release Bearing, Clutch 271 


Release Switch (Clutch) - Manual Transmission, 


Cruise Control On-Vehicle Service . + 985 
Release Switch, Stowage Lid, Fol 

Convertible .. = 10-98-12 
Relief Valve - Coupe, Pressure ..... 10-8-12 
Removable Hardtop ~ Convertible ........s.ce006 10-9C-1 
Removable Roof Panel VIN Identification . 0A3 
Removable Roof Panel-Coupe . vee 10-981 
Repeat Selection, Cassette Tape Player Controls... .,.. 9A-4 
Replacement Tires, ABS/ASR System ..........s0see0+ BERD 
Replay Current Selection, Compact Disc Player 

Controls ..... 3 906 
Replay Previous Selection, Compact Disc Player 

COMMONS... esse seeeeeeeee siaeeeeseerseces D6 
Reserve Capacity, Battery a - 6D1-2 
Reservoir and Bracket (VIN J), 

Power Steering PUMP, .....sceccsseessecseseess BBO 


Reservoir and Cap, Master Cylinder ...............00. 5A4 


Reservoir Assembly (VIN P), Power Steering . - 38-7 
Reservoir Assembly Bracket (VIN P) .. - 38-8 
Reservoir Assembly, P/S Pump Unit Repair . - 3B1B-3 
Reservoir, Filling Master Cylinder, Brakes with ASR ...... 5-5 
Reservoir, Filling the Master Cylinder ... - 52 
Reservoir Hose (VIN J), Power Steering +. 38-10 
Reservoir, Master Cylinder, On-Vehicle Service ......... 5A3 
Restraint (SIR) Handling, Supplemental Inflatable ...... OA-1 
Restraint (SIR) System, Supplemental Inflatable ......... 911 
Restraint Systems ........... fees OBE 
Retainer, “B” Pillar Weatherstrip and, Hardtop — 

Convertible .......++++ é . 1096-7 
Retainer, Protector, and Seal, Side Front 

Weatherstrip, Folding Top - Convertible 10-98-14 
Retainer, Protector and Seal, Side Weatherstrip, 

COUPE. n.ssencneeecoeekss 10-9A-7 
Retainer, Side Outer Arm ("B” Pillar) Weatherstrip 

and, Folding Top - Convertible . seeesees 10-9B-16 
Retainer, Side Rear Weatherstrip and, 

Folding Top - Convertible . sos 10-98-16 
Retainer, Side Weatherstrip and, Hardtop ~ 

Convertible .........0000 5 . 10-968 
Retainers, Rear Weatherstrip and, Coupe . + 1094-7 
Return Pipes and Hoses, Fuel Feed and . 6C3 
Return Pipes Replacement, Fuel Feed 2. 6G 
Reveal Moldings, Windshield, Noise Reduction ..... 10-1A-8 
Reveal Moldings, Windshield Side, 

On-Vehicle Service .... 4 ceceees 1023 
Reveal Moldings, Windshield | Upper, 

On-Vehicle Service ......6+0e01+++ seveeee 10-23 
Reverse Idler Gear Cover Gasket, 

On-Vehicle Service .........sccseceee = 78-2 
Reverse Idler Gear, Unit Repair ........ 781-9 
Reverse Selection, Compact Disc Player Controls . 9-7 
Reverse Tape, Cassette Controls . ‘ 2 9A4 
Ride Control, Selective . - 364 
Right Camshaft Cover, Unit Repair VIN J 

Disassembly ........ silaeesi te 6A2B-16 
Right Cover (VIN J), Coolant ......eesvceeeesee eee 6B35 
Right Engine Mount, On-Vehicle Service VIN J ...... 6A2A+1 


Right Exhaust Manifold, 

‘On-Vehicle Service VIN J. - GA2A-24 
Right Injector Housing, On-Vehicle Service 

VINJ . + GA2A21 
Right Rear Cable, Parking Brake 

‘On-Vehicle Service . eiedMas Leg shp sh seas oie SE. 


- 6B-32 
- 6B-22 


Right Side Fan Motor/Biade (VIN J) .. 
Right Side Fan Motor/Blade (VIN P) 
Right Side Rivets, Instrument Panel Noise 

Reduction . seceeeeseees TOA 
Right Tensioner, On-Vehicle Service VIN J. 
Rigid External Panels, Painting, Body . 
Rigid or Hard ABS, Painting, Body . 
Ring Gear, Rear Axle 
Rivets and Cover, Fuse Box, Noise Reduction 
Rocker Arm Cover Assemblies, Valve, 

On-Vehicle Service VIN P .. 
Rocker Arm Cover Assemblies, Valve, 


6A2A-30 


Unit Repair VIN Poses eeeveeee - 6A1B-32 
Rocker Arm Cover Assemblies, Valve, 

Unit Repair VIN P Assembly ... - 6A1B-39 
Rocker Arm Cover Assemblies, Valve, 

Unit Repair VIN P Disassembly ....... - BAIB3 
Rocker Arm Studs, Valve, 

On-Vehicle Service VIN P 2 ~ BAIA-12 
Rocker Arms and Pushrod Assemblies, 

Valve, On-Vehicle Service VIN P GAIA 


Rocker Arms and Pushrod Assemblies, 
Valve, Unit Repair VIN P . 
Rocker Arms and Pushrod Assemblies, 
Valve, Unit Repair VIN P Disassembly 
Rocker Panel, On-Vehicle Service ...... 
Rocker Panel to Ground, Trim Height ~ 
Suspension and ....s.cescecsesseeseeestserseeees 316 
Rod Bearing Fitting, Connecting. 


-6A1B-31 


-6A1B-11 
10-8-13 


Unit Repair VIN J . 6A28-30 
Rod Bearings, Connecting, 

‘On-Vehicle Service VIN P 6AIA24 
Rod Bearings, Connecting, Unit Repair VIN P 6A1B-25 
Rods, Stowage Lid, Folding Top - Convertible ..... 10-98-10 
Roof and Convertible Top (Section 10-9) ........... 10-9A-1 
Roof Front Weatherstrip, On-Vehicle Service . 10-21 


Roof Front Weatherstrip Retainers, 


On-Vehicle Service 10-23 
Roof Locator Bracket, Rear, Coupe ....... 10-985 
Roof Locator, Rear, Coupe .. i 10-9A-5 
Roof - Miscellaneous ........ 10-90-1 
Roof Panel Assembly, Coupe . 10-9A-3 
Roof Panel Front Storage Bracket, Interior 108.9 
Roof Panel Front Stowage Bracket, Coupe, 

Noise Reduction .......s0seeeesseee » 10-18-42 
Roof Panel Rear Mounting Bolts, Coupe 

Noise Reduction 10-14-42 
Roof Panel Rear Storage Bracket, Interior . + 10-89 
Roof Panel VIN Identification, Removable . 2 OA3 
Roof Panel-Coupe, Removable ...... + 10-98-1 
Rotating Group and Sleeve Assembly, 

PIS Pump Unit Repair ........ 3818-5 
Rotation, Tire ......ssecessesees tasteeieeseeee BES 
Rotor Assembly (VIN J), On-Vehicie Service »..........5 10-4 
Rotor Assembly (VIN P), On-Vehicle Service 10:3 


Rotor, Front Disc Brakes On-Vehicle Service .......... 581-6 
Rotor Inspection, Front Disc Brakes .......... 581-2, 
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Rotor Inspection, Rear Disc Brakes ...........2se054. 5B2-2 
Rotor, Rear Disc Brakes On-Vehicle Service .... - 5B2-6 
Rotor Tolerance and Surface Finish, 

Front Disc Brakes ........ widectonvedeae SBID 
Rotor Tolerance and Surface Finish, 

Rear Disc Brakes ........05eeseeceseeseeseeseeees SB22 
Rotors, Front Disc Brakes .......s.sse0seeeeseeeeeees SBUT 
Rotors, Rear Disc Brakes . 582-1 


Rotors, Refinishing Brake, Rear Disc Brakes . 582-6 


Rotors, Refinishing, Front Disc Brakes .. 581-6 
Runout Check, Lateral, Front Disc Brakes 581-2 
Runout Check, Lateral, Rear Disc Brakes 582-2 


Runout Measurement, Pinion Yoke aa2 


Ss 


Scan Selection, Cassette Tape Player Controls 
Scan Selection, Compact Disc Player Controls . 
Scheduled Maintenance Service .. 


9AG 
9A7 
08-1 


Schrader Valve Core, Replacement Procedures » 18-32 
Scratches, Pits and Minor Imperfections Repa 

Body ...... seceees 101-10 
Seal and Bearing Replacement, Yoke Shaft, 

Rear Axle .........05+ 3 4B-12 
Seal Inspection, Front Suspension ..... 3C14 
Seal Replacement Recommendations . 310 


Seal Replacement Recommendations ..........++e004 38-1 


Sealed Wheel Bearings ... Sideadbagebensd 316 
Sealing, Front End . sts + 105-4 
Sealing Strip Rivets, Outer, 

Door Noise Reduction . 4 10-14-33 
Seals - Convertible, Lock Pillar ......eeseeceeeseee8 108-12 
Seals, Weatherstrips and, Folding Top - 

Convertible 10-98-14 
Seat Adjusters .....cccseseereeres 10-10-8 
Seat Assembly .......c0seseereeees 10-10-6 
Seat Belt Harness Assembly 10-11-2 
Seat Belt Upper Anchor Plate Reinforcement ~ 

Convertible . = 10-113 
Seat Belts . is 10-11-1 
Seat Belts Service Precaution ......- 10-11-1 
Seat, Child eligeardbehdese 10-11-3 
Seat Cushion + 10-10-2 
Seat Cushion Frame .......s00e000 10-10-5 
Seat Cushion Trim... 5 10-105 
Seat Inflation Control Module, Sport ..........+266 1010-9 
Seat Inflation Pump, Sport seveeeeseeees 1040-9 
Seat Inflation Solenoid, Sport 10-10-10 
Seat Inflation, Sport weienere 10-10-9 
Seat less Adjusters . seeceeeeerseeeeses 10108, 


Seat Switch ~ LH Base Seat, Power 
Seat Switch — RH Base Seat, Power 


Seat S ch - Sport Seat . senses 

Seat with Adjusters ..... 

Seatback .. 

Seatback Frame 10-10-5 
Seattback Lock Release Cable . 10-10-6 
Seatback, Noise Reduction . 10-14-28 


10-10-6 
10-10-6 
10-105 
ceeeceees 10105 
seceeeeereees 10101 


Seatback Reclining Adjuster 
Seatback Reclining Cable .........+ 
Seatback Removal ......6..0.c0000+ 
Seatback Trim .. 

Seats and Carpet . 


Secondary Timing Chain Tensioners, 


‘On-Vehicle Service VIN J... » 6A2A-30 
Secondary Wiring, Ignition ... ses, 6D4-2 
Security System (PASS-Key® ), 

Personalized Automotive . jaw 9D-3 


8C-40 
8C-41 
36-1 


Select Ride Control Switch - Base Seat . . 
Select Ride Control Switch - Sport Seat .. 
Selective Ride Control . 
Selective Ride Control (SRC) DTC(s) Cannot 
be Read . 


seeseeees 3G-16 


Selective Ride Control (SRC) Module . sees BG2 
Selective Ride Control Bulb Test .. teseeees 3G2 
Selective Ride Control Electrical Actuators sree 3G2 
Selective Ride Control Module ....... seeeeeses 3G-21 
Selective Ride Control Shock Absorber . ++ 3G-2 


Selective Ride Control Shock Absorber, 
Rear, On-Vehicle Service .......4...665 
Selective Ride Control Shock Absorbers, 


= 36-19 


Front, On-Vehicle Service .... ceeeees 3G-18 
Selective Ride Control Switch ... + 3G-2, 3G-21 
Selector Buttons, Air .... wee e+ 1B1-1 
Sensor Module, Throttle Position (TP), 

ABS/ASR On-Vehicle Service .....+.++++++++++++ SEQ-139 


Sensor Module, Throttle Position (TP), 

ABSIASR System . 
Sensor/Transmitter Removal, LTPWS . 
Serpentine Belt (VIN J) ......2.+ rf 
Serpentine Belt, Unit Repair VIN J Assembly .. 
Serpentine Drive Belt and Tensioner (VIN J) ss..s..+.. 68-38 
Serpentine Drive Belt and Tensioner (VIN P) .........- 68-27 
Serpentine Drive Belt and Tensioner Assembly, 

On-Vehicle Service VIN P .. 


6A1A-2 


Service Parts Identification Label 2 OA14 
Servo Assembly, Auto Trans On-Vehicle Service ....... 7A-21 
Servo, Cruise Control On-Vehicle Service .......2...++. 9B-2 
Servo Linkage Adjustment, Cruise Control, 

ABS/ASR On-Vehicle Service . weeee BEQ-131 


“SET” Button, Radio Controls . 
Setting Pinion Depth, Rear Axle 


 9A-4 
48-19 


Shade Brackets, Luggage, Interior ...........-.2.0 10-89 
Shade Hook, Luggage, Interior ...........scececse5 10-89 
Shade, Luggage, Interior ........6.ccsceceeseeses 108-7 
Shift Boot, Console Noise Reduction . 10-18-27 


Shift Conditions, Auto Trans .......4.0esseere 
Shift Control Cable and Linkage, 
‘Transmission, On-Vehicle Service .. 
Shift Control Cable, Transmission, 
On-Vehicle Service , . i 
Shift interlock, Brake-Transmission ........5..- 
Shift Knob Automatic Transmission, 


-7A2 


.TAT 


TAT 
- OB-7 


Noise Reduction wee 101-26 
shift Lever Manual Transmission, 

Noise Reduction . E sees 10-1A-26 
shift Rails, Unit Repair - 781-15 
Shift Solenoids, Control and, Auto Trans 

On-Vehicle Service .......06.060secseeseseeeeeees TAY, 
Shock Absorber Disposal, Front Suspension ..... 3C-13 


Shock Absorber Disposal, Selective Ride Control . 
Shock Absorber Electrical Actuator, Front, 


3G-22 


Selective Ride Control . 3-20 
Shock Absorber Electrical Actuator, Rear, 
Selective Ride Control ..........++ 36-21 


Shock Absorber, Front Suspension ......... 3C-13, 
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Shock Absorber Leakage Diagnosis, 
Front Suspension ... 
Shock Absorber Leakage Diagnoss, 
Selective Ride Control 
Shock Absorbers .... 
Shock Absorbers Disposal, Rear Suspension . 
Shock Absorbers Leakage Diagnosis, 

Rear Suspension . . 
Shock Absorbers, On-Vehicle Checks 
Shock Absorbers, Rear Suspension . 
Shock Harness, Noise Reduction ..... 
Side Backup Lamps, Rear Sidemarker/ . 
Side Front Weatherstrip, Retainer, Protector and 

Seal, Folding Top - Convertible 


Side Member, intermediate, On-Vehicle Service ...... 10-3-9 
Side Member, Rear, On-Vehicle Service .. 1039 
Side Molding, Body Side On-Vehicle Service 10-8-12 


Side Molding, Fascia, On-Vehicle Service . 
Side Outer Arm ("B" Fillar) Weatherstrip and 
Retainer, Folding Top ~ Convertible 
Side Rail, Front, On-Vehicle Service .. 
Side Rear Weatherstrip and Retainer, 
Folding Top - Convertible ‘ 
Side Trim Panel Access Door, Console .. 
Side Trim Panel — Coupe, Interior .. 
Side Trim Panel - LH, Console 
Side Trim Panel - RH, Console 
Side Weatherstrip and Retainer, Hardtop - 
Convertible 
Side Weatherstrip Protector and Seal, Hardtop — 
Convertible xe 
Side Weatherstrip, Retainer, Protector and Seal, 
Coupe : 
Side Window Defogger Outlet Duct - RH 
Side Window Defogger Outlet - LH . 
Side Window Defogger Outlet, Noise Reduction . 
Sidemarker/Cornering Lamps, Front ...... 
Sidemarker/Cornering Lamps, Front, 
On-Vehicle Service ...... 
Sidemarker Lamp, Noise Reduction . 
Backup Lamps, Rear 
Sidemarker/Side Backup Lamps, Reai 
On-Vehicle Service 
Signal Lamps, Rear Tai/Stop/Turn . 
Sill Plate and Speaker Cover, Convertible 
Sir System, Disabling the, Body Dimensions an 
Underbody On-Vehicle Service . 
Sir System, Disabling the, On-Vehicle Service 
SIR System, Disabling the, Steering Wheel and 


- 8B-4 
10-10-14 


+ 10-3-6 
- 8C7 


Column = 3F2 
Sir System, Enabling t 

Underbody On-Vehicle Service + 1036 
sir System, Enabling the, On-Vehicle Service . -8C7 


SIR System, Enabling the, Steering Wheel and 
Column ... 
skid Bar Assembly, Front Bumper Skid Plate, 


+ 3F2 


On-Vehicle Service . 10-5-12 
‘kid Bar, On-Vehicle Service 10-5-14 
Skid Plate, On-Vehicle Service 10-5-12 


Skid Plate/Skid Bar Assembly, Front Bumper, 
‘On-Vehicle Service .. 

Sleeve Assembly, Rotating Group and, 
P/S Pump Unit Repair 


10-5-12 


++ 3B1B-5 


Solenoid Assembly, Latch Cable and, 
Rear Lift Window . . 

Solenoid, Seat Inflation, Sport . 

Solenoid Valve Assembly (C60), A/C Programmer 


+. 10-8-4 
10-10-10 


(C68) and, Replacement Procedures . 18-40 
‘Spare, Compact ........ oe oes 
Spare Tire, ABS/ASR System . 5E2-9 
Spare Tire, Noise Reduction .. 10-14-41 
Spare Tire Strap Stud Plate, Noise Reduction 10-14-49 
Spare Wheel and Tire Carrier see . 10-8-14 
Spare Whee! Carrier . . 10-8-14 
Spark Plug Replacement, Item 6 . 0B-6 
Spark Plug Replacement, On-Vehicle Service 604-10 


Spark Plug Wire Inspection, Item 7 ..... 08-6 


Spark Plug Wire Replacement, 


- 604-10 
+ 604-3 
- 6043 
- 604-3 
94-11 


On-Vehicle Service 
Spork Plug Wires, Diagnosis 
Spark Plugs, Diagnosis . 
Spark Plugs, Ignition 
Speaker (UM6), Base, Front, On-Vehicle 2 Service 
Speaker (UM6), Base, Rear, On-Vehicle Service ........ 9A-12 
Speaker Cover, Sill Plate and, Convertible ......... 10-10-14 
Speaker/Enclosure (U8 and U1F), Delco-GM/Bose®, 

Front, On-Vehicle Service . 
Speaker/Enclosure (JUS and U1F), Delco-GI 


= 9A13 


Rear, On-Vehicle Service . : 9A11 
Speaker/Enclosure, Front, On-Vehicle Service ......... 94-11 
Speaker/Enclosure, Rear, On-Vehicle Service . = 9A12 
Speakers/Enclosures 9A3 


Special Tool Ordering information . 0A-2 


Speed Compensated Volume Control (VIF, . 


Radio Controls .... i 903 
Speed Sensor (Front), Wheel, ABS/ASR 

On-Vehicle Service . - 5E2137 
‘Speed Sensor (Rear), Wheel, ABS/ 

On-Vehicle Service ... 5E2-137 
‘Speed Sensor Assembly, Wheel Hub/, 

Front Suspension .... 5 3017 
Speed Sensor, Front Wheel, ABS/ASR System 5E2-12 
Speed Sensor Gear, Extension Housing and, 

Unit Repair... eee ceeeeeeeeeee 781-7 


Speed Sensor Jumper Harness, Wheel, 
ABS/ASR System - 
Speed Sensor, On-Vehicle Service 
‘Speed Sensor, Rear Wheel, ABS/ASR System . 
‘Speed Sensor Rings, Rear Wheel, 

‘ABSIASR System .... 
Speed Sensor, Vehicle, Auto Trans 

On-Vehicle Service . ‘ 
Speedometer Display . 
Spindle Control Rod, Rear, Noise Reduction . 
Spindle Rod, Rear Suspension ...... 
Spindle Support Protector Sleeve, Rear . 
Sport Seat inflation 
Spring Anchor Plate, per 
Spring Bolt and Insulators, Rear Suspension . 
Spring Hanger Assembly, Front, On-Vehicle Service 
Spring Hanger Assembly, Rear, On-Vehicle Service . 
Sprockets and Guides, Timing Chains, 

Unit Repair VIN J Assembly . 
Sprockets and Guides, Timing Chains, 

Unit Repair VIN ....... 


10-1451 
30-7 
OA? 
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Sprockets and Guides, Timing Chains, 
Unit Repair VIN J Disassembly ........... 
Stabilizer Shaft and/or Link Upper Insulators, 
Front ..... 


Stabilizer Shaft insulator, Front Suspension ........... 3-9 
Stabilizer Shaft Insulators, Noise Reduction ....... 10-1A-52 
Stabilizer Shaft Insulators, Rear Suspension .......... 3D-13 


Stabilizer Shaft Link Brackets, Rear Suspension . 


Stabilizer Shaft Link, Front Suspension ..........2664. 369 
Stabilizer Shaft Link Lower Insulator, 

Front Suspension . : detatedas ede 368 
Stabilizer Shaft, Links, and Link Insulators, 

Rear Suspension 3 seveeee BDZ 
Start Motor (VIN J), On-Vehicle Service ........2...5. 6D2-2 
Starter MOtOr ....sssecceseecsesesseeeessesseseess ODZA 
Starter Motor (VIN P), On-Vehicle Service . = 6D2-2 
Starter Motor No Load Test . < = 6D2-2 


08-7 
10-24 
10-24 
10-241 
1D5 


Starter Switch .. 
Stationary Window Extended Method .... 
Stationary Window Short Method . 
Stationary Windows . 
Stator Assembly (VIN P), On-Vehicle Service 


Stay Pads, Folding Top - Convertible . 10-98-8 
Steel to Fiberglass Separations, Body . 10-1-15 
Steering and Suspension Inspection .. sees OBE 
Steering Column .. igerngactare 3S 
Steering Column Assembly, On- Vehicle Service 3F-9 
‘Steering Column Lock . 08-7 
‘Steering Column, Parts, SIR 3F5B-2 
‘Steering Column Service on Bench, 

On-Vehicle Service ...... < * ae. BET 
Steering Gear and Pump Leaks ......4..e0seesseseaee 310 
Steering Knuckle, Front Suspension . 306 
Steering, Suspension, Tires and Wheels Diagnosis . 34 
Steering System Test Procedure, Power . 3-10 
Steering Wheel - Alternate Method, 

On-Vehicle Service .....esseseereeeeeeees 3F-6 
Steering Wheel and Column On-Vehicle Service 3FA 
Steering Wheel and Column Service Precautions ....... 3-2 
Steering Wheel Dimensional Check, 

On-Vehicle Service .......c.ceeseceeseeseeees 36 
Steering Wheel, Noise Reduction. “to: 1A-10 
Steering Wheel - Preferred Method, 

‘On-Vehicle Service . <P 
Stem Seal, Valve Spring and, On-' Vehicle Service 

VIN P seneeees . GATA-18 
Stereo Indicator, Radio Controls .. 9A-4 
Stereo Mode, FM... 9A2 
Stereo Radio Controls, AM/FM . 9A3 
Stoplamp/Cruise Control Switch .. + 56 
Stoplamp/Cruise Control Switch Adjustment. + 56 
“STOP PLAY”, Cassette Tape Player Controls . 9A-4 
“STOP PLAY” Selection, Compact Disc Player 

Controls .. secaeeeceees SAT 
Storage Compartment Doors, Noise Reduction .... 10-18-39 
Stowage Bracket, Spare Wheel and Tire Carrier . 10-8-15, 
Stowage Compartment Lid, Folding Top, 

Convertible .. apomuies geigeredonse? ADRS. 
Stowage Compartment Lid Trim Panel 

(Applique), Folding Top, Convertible ........... 10-98-9 
Stowage Compartment Lid Weatherstrip, 

Folding Top - Convertible seseesees 10-98-46 
‘Stowage Door, Console Noise Reduction . . 10-14-28 

++ 10-6-2 


Stowage Door Hinge, Armrest ....+.4+++ 


Stowage Door Pad, Armrest ... 
‘Stowage Lid Bumpers, Noise Reduction 


10-6-2 
10-10-46 


‘Stowage Lid Cables, Noise Reduction . é 10-18-45 
Stowage Lid Hinge, Folding Top - Convertible 10-98-10 
‘Stowage Lid Hinges, Noise Reduction . . 10-14-48 
Stowage Lid Latch Assembly, Folding Top - 

Convertible ........ = 10-98-11 
Stowage Lid Latch, Convertible, 

Noise Reduction .. 10-1A-45 

Stowage Lid Latch Striker, Folding Top ~ 

Convertible ............. . wee ~ 10-98-12 
Stowage Lid Pad, Noise Reduction . severe TOTAME 
Stowage Lid Release Actuator Assembly, 

Folding Top - Convertible 10-98-11 
Stowage Lid Release Switch, Folding Top — 

Convertible ........... = 10-98-12 
Stowage Lid Rods, Folding Top — Convertible ...... 10-98-10 
Stowage Lid Torsion Bars, Noise Reduction 10-14-47 
Stowage Lid Wiring ........ - 1012-7 
Stowed Roof Panel, Coupe, Noise Reduction ...... 10-1A-42 
Strap Stud Plate, Spare Tire, Noise Reduction ...... 10-14-49 
Structural Repair Procedures, Body . . 10-1-11 
Strut, Hood, On-Vehicle Service ........cessecceeese 105-9 


Strut Lower Bracket, Rear Lift Window 
On-Vehicle Service . 
Strut, Rear Lift Window On-Vehicle Service 
Stub Shaft and Bearing Annulus Assembly, 
PS Gear Unit Repair 
Substandard or Contaminated Brake Fluid, 
Brakes with ASR... 
Sun Load Sensor (C-68) 3 
Sun Load Sensor (C-68)/Windshield Defroster 

Nozzle Grille .......... ; 
Sun Load Sensor, Electronic Auto A/C . 
Sun Load Temperature Sensor, Electronic Auto 

On-Vehicle Service . - 1027 
Sunshade Assembly, Roof On-Vehicle Service ....... 10-9D-1 
Sunshade Support, Coupe 10-90-4 
Sunshades, Roof Noise Reduction . 10-18-37 
Supplemental Inflatable Restraint (SIR) Handling ...... OA-1 
‘Supplemental Inflatable Restraint (SIR) System ......... 91 
‘Supplemental Inflatable Restraint (SIR) Tilt 

Steering Column Floor Shift Unit Repair .. 
‘Supplemental Inflatable Restraint, 

Steering Wheel and Column 
Support Bracket, Noise Reduction 
Support Protector Sleeve, Rear Spindle . 
Surge Tank (VIN P and VIN J), Radiator, 

On-Vehicle Service . . 7 
Surge Tank Air Bleed/and Overflow Hose 

(VIN P and VIN J), Radiator On-Vehicle Service ..... 68-10 


10-8-6 
10-8-5 


seeee 3PSB1 


Surge Tank, Radiator ........+++ teeecsee OBS 
Suspension and Rocker Pane! to Ground, 

Trim Height - 0.0... ceese vee e eee . #16 
Suspension Component Inspection, Front . 3C1 
Suspension, Front ......-.0.+es0s++ 231 
Suspension Inspection, Steering and .........ccsse.+, OB-6 
Suspension Knuckle, Rear ....... issaprast eg SDSS: 
Suspension, Rear ... sqaneten BOA 


Suspension, Tires and Wheels Diagnosis, Steering, 34 
Switch Assembly (Brake) - Automatic and Manual 
Transmission, Cruise Control On-Vehicle Service ..... 98-4 
Switch Connector, Full Power, 
Instrument Panel Noise Reduction ............. 10-1A-25 
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Switch, Dimmer . 
Switeh, Ignition . 
Switch, Lift Window Release, On-Vehicle Service 
Switch, Turn Signal 


T 
Tachometer Display . divattoastdens BOS 
Tai/Stop/Turn Signal Lamps ~ All, Rear, 

On-Vehicle Service ........- 88-17 
TailStop/Turn Signal Lamps, Rear cecee BBM 
Tank, Vacuum, Cruise Control On-Vehicle Service ...... 9B-2 
Tank, Vacuum, HVAC Replacement Procedures ....... 1B-29 
Tanks, Radiator veceeees 6B2 
Tape, Fast Forward, Cassette Controls . sevens DAA 
Tape Player Care, Cassette, On-Vehicle Service ......... 94-9 
Tape Player Controls, Cassette ‘ 2 9A4 
Tape Player Diagnosis, Cassette 97 
Tape, Reverse, Cassette Controls . R48 
TCC Solenoid and Wiring Harness, 

Auto Trans On-Vehicle Service 74-20 
Temperature (ECT) Sensor, Engine Coolant - 686 
Temperature Control Cable 1B1-2 
Temperature Control Cable, On-Vehicle Service . 181-3 
Temperature Control Lever speaye 181-1 
Temperature DOr ......eseesseseeeeese 181-3 
Temperature Door Motor, Electronic Auto A/C 

On-Vehicle Service ........ 10-26 
Temperature Setting, Electronic Auto AC... ..s..ss. 1C2 
Temperature Versus Voltage, Battery ..........6.+2., 6D1-4 
Tensioner (VIN J) ........+-++ ceveeees 6B39 
Tensioner (VIN J), Serpentine Drive Belt and .......... 68-38 
Tensioner (VIN P), Serpentine Drive Belt and ......... 68-27 


Tensioner Assembly, Serpentine Drive Belt and, 
On-Vehicle Service VIN P ....sssssseseeseereeee GATAZ 
Tensioner, Left, On-Vehicle Service VINJ .......... 6AZA-30 


Tensioner, Right, On-Vehicle Service VINJ ......... 6A2A-30 
Terminal Repair Kit J 38125-A, ABS/ASR 
On-Vehicle Service .. sesesvonse SERAZ? 
Theft Deterrent (UTD), Arming and Disarming 
Universal, PKE System . Seba wR 
Theft Deterrent Switch, Cargo Lamp, Interior » 10-86 
Theft Deterrent System, Universal . seater gO 
add test nade Md 


Theft Deterrent Systems . 
Thermos Pasi Repair Material for, Body ........ 101-9 


Thermostat ...... 68-6 
Thermostat (VIN J), Thermostat Housing/ 68-29 
Thermostat/Gasket (VIN P) ... 68-21 
Thermostat Housing/Thermostat (VIN J) 68-29 
Thermostat Test .........s.0+ - 688 
Thickness Variation Check, Front Disc Brakes . 5B1-2 
Thickness Variation Check, Rear Disc Brakes . 5B2-2 
Thread Repair, On-Vehicle Service VIN P + 6AIA31 
‘Three Way Converter (TWC) (VIN 3), Heat Shield, 

Exhaust On-Vehicle Service ........+ + OF9 
Three Way Converter (TW) Braces (VIN P), 

On-vVehicle Service ..........+ vis OFS 


Three Way Converter (TWC) Braces, Exhaust System ... 6F-2 


Three Way Converter (TWO), Exhaust System .......... 6F-2 
Three Way Converters (TWC) (VIN P and VIN J), 

‘On-Vehicle Service ......+2.+-s0000+ . FB 
Throttle and Cruise Control Cables, Adjuster ies 


‘Assembly, ABS/ASR System 


Throttle Body and Extension, Plenum, 
Unit Repair VIN J Assembly ......» 
Throttle Body and Injector Housings, 
Plenum, Unit Repair VIN J .. 
Throttle Body Cable, ABS/ASR 
On-Vehicle Service .... 
Throttle Body Extension, On-Vehicle Service 


+ 6A2B-53 


se see ees GA2BA2 


- 5E2-131 


VINJ . K bysveetie » GAZA 
Throttle Body Extension, Unit Repair VIN 

Disassembly ........0.0. + 6A2B-3 
Throttle Body Hose (VIN P) ... 68-27 


Throttle Body, On-Vehicle Service VIN Y6AZA- 12 
Throttle Body, Unit Repair VIN J Disassembly .. 
Throttle Position (TP) Sensor Module, 
ABS/ASR On-Vehicle Service 
Throttle Position (TP) Sensor Module, 


++ GA2B-3 


5E2-139 


ABSIASR System a - 5E2-10 
Throttle Positions, Auto Trans ... sia iianes STAD 
Thrust Angle sistnenvesias BARD 
Tie Rod, Axle, Rear Suspension 30-12 
Tie Rod, Inner, P/S Gear Unit Repair ceeeee BIAS 
Tie Rod, Outer, P/S Gear Unit Repair ................ 3B1A3 
Tilt Steering Column Floor Shift Unit Repair, 

Supplemental Inflatable Restraint (SIR) .. . 3F5B-1 


Tilt Wheel Lever, Steering Wheel and Column 3F-4 
Time, Radio Controls ... . 9A 
Timing Chain Assembly, Crankshaft and Camshaft 

Sprockets, and Water Pump Driveshaft 

Assembly, On-Vehicle Service VIN P .. + GAIA-14 
Timing Chain Assembly, Crankshaft and Camshaft 

Sprockets, and Water Pump Driveshaft 

Assembly, Unit Repair VINP ........+5 see ++ 6A1B-30 
Timing Chain Assembly, Crankshaft and Camshaft 

Sprockets, and Water Pump Driveshaft 

‘Assembly, Unit Repair VIN P Assembly ..........GA1B-36 
Timing Chain Assembly, Crankshaft and Camshaft 

Sprockets, and Water Pump Driveshaft 

Assembly, Unit Repair VIN P Disassembly . -- 6GA1B-12 
Timing Chain Tensioners, Secondary, 

‘On-Vehicle Service VIN J .. ses GA2A:30 
Timing Chains, Sprockets and Guides, 

Unit Repair VINJ ......- oo .. GA2B-38 
Timing Chains, Sprockets and Guides, 

Unit Repair VIN J Assembly .. . 6A2B-46 
Timing Chains, Sprockets and Guides, 

Unit Repair VIN J Disassembly .... ++ 6A2B-20 
Timing, Ignition . 6D4-3 
Timing, Ignition, On-Vehicle Service - . 6D4-10 
Tire and Wheel, Balancing ..........000005 ses 3EB 
Tire and Wheel Inspection ..... » 08-6 
Tire and Wheels Maintenance and Adjustments ....... 3E-3 
Tire Carrier, Spare Wheel and . 108-14 
Tire Mounting and Dismounting .... .3E5 
Tire Placard + 3E3 
Tire Pressure Warning System (LTPWS), Low . BEN 
Thre Repair ..c...k:sseecsacsesseasereees ses 3E7 
Tire Rotation ....seseeceeeseseeeeesee ve BEM 
Tire, Spare, ABS/ASR System .... 5E2-9 
Tire, Spare, Noise Reduction ...........  1O-1A-41 
Titesh 2 aecvesvakik Gihiebecureds 344 
Tires and ABS/ASR 5E29 
Tires and Wheels . . 3E4 
Tires and Wheels Diagnosis, Steering, Suspension, ...... 3-1 
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3E-4 
36-9 
3E-4 
3E-4 
3E-2 
sees BED 

. 5E2-9 


Tires and Wheels Service Operations 
Tires, Correction of Non-Uniform . 
Tires, Extended Mobility 
Tires, Inflation of 
Tires, P-Metric 
Tires, Replacement . 


Tires, Replacement, ABS/ASR System 
Toe Adjustment-Front ..... 1 BAG 
Toe Adjustment-Rear 3A3 


see BAT 
= 5E2-139 


Toe Angle .. 


Toothed Ring (Rear), ABS/ASR On-Vehicle Service 
Top Cover, Convertible... settee tteeeeeeess 10DBE 
Top, Lowering the, Convertible - 10-98-2 


Top, Raising the, Conve! . 10-98-3 
Top Stack, Folding Top - Convertible .............. 10-98-9 
Torque Control, Engine, ASR System .......00.0ee01+ SEZ9 
Torque Converter Clutch (TCC) Electrical Controls, 

Auto Trans ..........05 serene TAT 


Torque Converter Clutch Diagnosis, Auto Trans ........ 7A-7 


‘Torque Converter Vibration Test Procedure, 


Flywheel, . ee 2 TAB 
Torque Fasteners, Prevailing ‘ = 0A-10 
Torsional Dampener, Unit Repair VIN J 

Assembly ... 6928-50 
Torsional Dampener, Unit Repair VIN J 

Disassembly . = 6A2B-19 


Traction Control Module (EBTCM), Electronic 
Brake and, ABS/ASR System .........s0eceeeeeres SE2-11 
Traction Control Module (EBTCM), Electronic 
Brake and, ABS/ASR On-Vehicle Service . 
‘Traction Utilization, Available-, ASR System 
‘Tram Gage Method, Uniframe Alignment. 
Checking . : 
Transmission Assembly, Wiper .... 
‘Transmi 
Transmission Diagnosis, Automatic 
Transmission Fluid Checking and Filling 
Procedures . he 
Transmission Front and Rear Case, Unit Repair | . 
Transmission Identification .. 
Transmission Identification Information . 
Transmission Inspection, Manual . 
Transmission Oil Cooler . .. 


see 5E2-136 


LLL BBS 


Transmission Oil Cooler (VIN P with M30) ... 
Transmission Oil Cooler (VIN P with M30), 

Aluminum Radiator . 68-20 
‘Transmission Oil Cooler Gasket (VIN P with M30}, 

Aluminum Radiator ....-..ssseseree 68.20 
Transmission Oil Drairvill, On-Vehicle Service 78-5 
Transmission On-Vehicle Service, Automatic 271 
Transmission On-Vehicle Service General Service, 

‘Automatic . : seubaestvess eats TAS 
Transmission Parts, Cleaning an TAA 
Transmission Preliminary Checking Procedure, 

‘Automatic Bivstee Rea set 


‘Transmission, Release Switch (Clutch) - Manual, 
Cruise Control On-Vehicle Service ...... 
Transmission Removal/installation, 
On-Vehicle Service . 
‘Transmission Removal/Installation, 
On-Vehicle Service ... 
Transmission Service, item 5 . 
‘Transmission Serviceable Components, Automatic . 


ses OBS 


TA-24 


78-5 
08-6 
- TANG 


Transmission Shift Control Cable and Linkage, 


On-Vehicle Service ......sssseseseeseesesseesesees TAT 
Transmission Shift Control Cable, 

On-Vehicle Service .......eseesseeeeeeeeeseeeeeees TAT 
Transmission Shift Interlock Solenoid, Brake, 

On-Vehicle Service .......eseeceeseseeseeseeseeees TAT 


Transmission, Switch Assembly (Brake) ~ Automatic and 


Manual, Cruise Control On-Vehicle Service ......... 9B-4 
Transmission Unit Repair, Automatic .. = TASB 
Transmitter Battery Replacement, PKE System 

On-Vehicle Service ..... 9K-27 
‘Transmitter Removal, Sensor/, LTPWS - 3621 
Transverse Spring, Front Sangteaase 39 
Transverse Spring, Rear ... seat secceses BD 
Trim Height - Suspension and Rocker Panel 

to Ground . - 316 
‘Trim Pad at Windshield, Upper, 

Noise Reduction ..... = 1O4A-12 
‘Trim Pad Retaining Clips, Upper, 

Noise Reduction ... ee WAZ 
Trim Pad to A/C Duct, Upper, Noise Reduction ..... 10-14-13 
Trim Panel (Applique), Folding Top Stowage 

Compartment Lid, Convertible . + 10-98-9 
Trim Panel at I, Noise Reduction ...... 10-14-30 
Trim Panel - Coupe, Front, Interior 10-8-6 
Trim Pane! - Coupe, Rear, interior . 10-8-7 
Trim Panel ~ Coupe, Side, Interior . 10-8-7 
Trim Panel - Left Door ..... é cee 10-64 
Trim Pane! —LH, LoWer ......ecsesesesseseereeeess BOBE 
Trim Panel - RH, Lower ... 8C-37 
Trim Panel ~ Right Door 10-6-4 
Trim Panels, Lower s..eeceseseeees ses 8636 
Trim Plate, Accessory, On-Vehicle Service . a8 
Trim Plate and Boot, Console .. 811 
Trim Plate, Cluster, Noise Reduction ... 10-14-18 
Trim, Seat Cushion ....6.ceseeeees eee 10-1065 
Trim, Seatback .... + 10-10-5 
Tube Blocking, Aluminum Radiator - 68-18 
“TUNE” Control, Radio... fiseeeteeeeeaes SAG 
Turn Signal Flasher, On-Vehicle Service ............++ 8B-17 


Turn Signal Lever, Multifunction, Steering Wheel 


and Column ‘ 2. BEB 
Turn Signal Lever, Noise Reduction ..........60.46 TOTAT1 
Turn Signal Switch othe eeaett, 

Turn Signals 


Under Vehicle Dimensions 
Underbody, Body Dimensions and . 
Underbody Braces (Convertible), 
‘On-Vehicle Service . ae, 
Underbody Flushing ..........0..000. 
Underbody Service Beeiote: Body” 
Dimensions and Fe 
Underhood Dimensions . 
Underhood Lamps 
Underhood Lamps, On-Vehicle Service . 
Uniframe Alignment Checking .... 
Uniframe Service Operations, On-Vehicle Service . 
Universal Joints .......... 
Universal Joints, Propeller Shaft and . 
Universal Joints, Unit Repair . . 
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Universal Theft Deterrent (UTD), Amin and 

Disarming, PKE System . 
Universal Theft Deterrent System ..... 
Unlock/Lock Disable Procedure, Passive 


93 
-9D-1 
9K-7 


Unlocking Procedure, Passive . 1s SKS 
Upper Anchor Plate Reinforcement ~ Convertible, 

Seat Belt .... 10-11-3 
Upper and Lower Control Rods, Rear Suspension 3D-7 
Upper Ball Stud Check, Front Suspension ... 2314 
Upper Ball Stud, Front Suspension 

On-Vehicle Service ....s.s2.sscceseeesesseessese BGM 
Upper Body Dimensions (Convertible) .............. 10:35 
Upper Body Dimensions (Coupe) ........0.sccce0001 10364 
Upper Column, SIR .......+.« testeseess SPS 
Upper Control Arm, Front Suspension . ~ BCH 
Upper Support (VIN J), Radiator .. ssyeidis oan BB-39: 
Upper Support (VIN P and VIN J), Radiator ........... 68-27 
Upper Trim Pad at Windshield, Noise Reduction ... 10-1A-12 
Upper Trim Pad, UP ...... 80-28 
Upper Trim Pad Retaining Clips, 

Noise Reduction . “ = WTA12 
Upper Trim Pad to A/C Duct, Noise Reduction’... 10-14-13 
Upper Trim Panel ~ Convertible, Lock Pillar . . . 10-8-11 
UTD CCM Inputs/Outputs sons Grd tedaee tanta ion BOL 
UTD System, Arming the ....... Beaeeete sh 9D2 
UTD System, Diagnosis 90-4 
UTD System, Disarming the - 9D-2 
UTD System, On-Vehicle Service . 95 

Vv 
Vacuum Actuator, Defroster Valve, 

Replacement Procedures .. sees 1B-30 
Vacuum Actuator, Plenum Valve, 

HVAC Replacement Procedures .. daddies B29. 
Vacuum Booster System ........ wee SDI 
Vacuum Check Vale, Noise Reduction oe 10-1A4 


Vacuum Hose Routing, Cruise Control 
On-Vehicle Service ...... 
Vacuum Line Routing, On-Vehicle Service ........ 
Vacuum Tank, Cruise Control On-Vehicle Service . .. 
Vacuum Tank, Replacement Procedures ...... 
Valve Assembly, BPM, ABS/ASR System ........ 


2 SE2-10 


valve Core, Schrader, Replacement Procedures .. 18-32 
Valve Lifter Assemblies, On-Vehicle Service 

VINP scsssees - 6AIA-T2 
Valve Lifter Assemblies, Unit Repair VIN P . 6A1B-31 
Valve Lifter Assemblies, Unit Repair VIN P 

Assembly . - 6A1B-38 
Valve Lifter Assemblies, Unit Repair VIN P 

Disassembly .......+.- oud -6A1B-11 
Valve Rocker Arm Ball Studs, Unit Repair 

VIN P Assembly ..-..-++++ ses 6A18-38 
Valve Rocker Arm Cover Assemblies, 

On-Vehicle Service VIN P .. seceseeeeees GAIATO 
Valve Rocker Arm Cover Assemblies, 

Unit Repair VIN P Assembly weees 6AIB39 
Valve Rocker Arm Cover Assemblies, 

Unit Repair VIN P Disassembly . -6A1B3 
valve Rocker Arm Cover Assemblies, 

Unit Repair VIN P. ed « 6A1B-32 
Valve Rocker Arm Studs, 

‘On-Vehicle Service VIN P . » GAIA12 


Valve Rocker Arms and Pushrod Assemblies, 
‘On-Vehicle Service VIN P 
Valve Rocker Arms and Pushrod Assemblies, 


. BAIA-T 


Unit Repair VIN P..........- core GAIB BT 
Valve Rocker Arms and Pushrod Assemblies, 
Unit Repair VIN P Assembly . + 6A1B-39 


Valve Rocker Arms and Pushrod Assemblies, 

Unit Repair VIN P Disassembly . 
Valve Spring and Stem Seal, On-Vehicle 

Service VIN P . 
Vanity Mirror Lamp, Roof On-Vehicle Service .... 
Vanity Mirror Lamps, On-Vehicle Service . 
Vapor Pipes and Hoses, Fuel .... 
Vehicle Dimensions, Under . 


seer GAIBT 


6A1A-18 
+ 10-901 
- 8B-25 


Vehicle Lifting and Jacking, General ...., 

Vehicle Speed Sensor, Auto Trans 
‘On-Vehicle Service ..... 

le Speed Sensor, Cruise Control 


n and Air Conditioning (HVAC), Heater ...... 1B+1 
1 Baffle, Cylinder Case, 


On-Vehicle Service VIN J .....0066ccccccceeeees GAZA21 
Ventilation Cover, Cylinder Case, 
On-Vehicle Service VIN J... 6A2A-20 


Ventilation Hoses, Cover and Baffle, 
Unit Repair VIN J Assembly ...........5 
Ventilation Hoses, Cover and Baffle, 


+ GA2B-45 


Unit Repair VIN J Disassembly ........ s+ GA2B-16 
Ventilation Hoses, Cylinder Case, 
‘On-Vehicle Service VIN J - 6A2A-20 


Ventilation System, On-Vehicle Service ......s....0+ BCT 
Vibration Test Procedure, Flywheel, 

Torque Converter .. 
Vibrations .... 
VIN Identification, Removable Roof Panel 
VIN P Disassembly . 26 
Vinyl and Soft ABS, Painting, Boy. ses 
Visor Mirrors, Lighted . 
Visual Inspection, Battery .... 
Volume Control (U1F), Speed Compensated, 

Radio Controls 5 
Volume, On-Off, Radio Controls . 
VB Engine On-Vehicle Service RPO LT1 


sees TAS 
316 
sees OAB 
-- BAIB-2 
vee 104-19 
cesses BBS 
- 6013 


see 9A 
9A3 


“VIN, 


57 Liter ..... gine 6AIA-1 
va Engine Unit Repair RPO LT1 - VIN P, 5.7 6A1B-1 
V8, RPO LTS VIN J, Engine On-Vehicle Service 

5.7 Liter6A2A-1 
V8, RPO LTS VIN J, Engine Unit Repair 5.7 Liter ...... 6A2B-1 

w 
Wake-UpiAsleep States .......600060c00 


Warning/indicator Lamp Operation, 
ABS/ASR System ... 
Warning/indicator Lamp Operation, 


Brakes with ASR ...... oe 52 
Warning/indicator Lamps, ABS/ASR 

On-Vehicle Service . Tete seseecee SEI 
Warning Switch, Fluid Level, Master Cylinder . + ACB 
Warning Switch, Fluid Level, Master Cylinder .......... 5A+1 
Waring Switch, Hazard, Steering Wheel and 

Column ....-.--.+ cece BPM 
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Warning Switch, Pressure Differer 


Master Cylinder . 215A, SAB 
Washer Operation . teseeees BES 
Washer Solvent Container, Pump and Seal ............ BE-9 
‘Washer Switch Assembly, Wiper/ .. Deceeseees SEM: 
Washer, Windshield .......0.-sssccscesseeseeseeses SEM 


10-64 
+ 10-1-2 


Water Deflector/insulator 
Water Hose Test ........ 
Water Pump Assembly, On-Vehicle 
Service VIN Pose eeesseseeseecssessseesseeses GATAAZ 
Water Pump Assembly, Unit Repair VIN P ..........6A1B-31 
Water Pump Assembly, Unit Repair VIN P 
ASSEMDIY ....seseeseeseeseestseerseseeteeees 
Water Pump Assembly, Unit Repair VIN P 
Disassembly ike 
Water Pump Driveshaft Assembly |. 
Water Pump Driveshaft Assembly, Timing Chain 
‘Assembly, Crankshaft and Camshaft Sprockets, 
and On-Vehicle Service VIN P : 
Water Pump Driveshaft Assembly, Timing Chain 
Assembly, Crankshaft and Camshaft Sprockets, 
and, Unit Repair 
Water Pump Driveshaft Assembly, Timing Chain 
‘Assembly, Crankshaft and Camshatt Sprockets, 
and, Unit Repair VIN P . 
Water Pump Driveshaft Assembly, Timing Chain 
‘Assembly, Crankshaft and Camshatt Sprockets, 
and, Unit Repair VIN P Assembly . 
Waterleak at Stationary Window Repair . 
Waterleak at Weatherstrip Repair... 
Waterleak Correction, Stationary Window . 
Waterleak Diagnosis and Repair 
Waterleak Paths, Potential 
Waterleak Repair Material 
Waterleak Test Preparation . rite 
Weatherstrip, A-Pilla, Noise Reduction .. 
Weatherstrip and Retainer, "B” Pillar, Hardtop — 
Convertible . 
Weatherstrip and Retainer, Side, Hardtop ~ 
Convertible . iced 
Weatherstrip and Retainer, Side Outer Arm 
("B" Pillar), Folding Top - Convertible 
Weatherstrip and Retainer, Side Rear, 


6A1B-37 


6A1B-11 
- 6B-25 


= BAIAT4. 


- 6A1B-30 


- 6A1B-36 


Folding Top - Convertible ........ . . 10-98-16 
Weatherstrip and Retainers, Rear, Coupe ++ 10-9A-7 
Weatherstrip, Door . » 10-6-17 
Weatherstrip Protector and Seal, Side, 

Hardtop ~ Convertible ........... . 10-9¢-8 
Weatherstrip, Rear (No. 5 Bow), Folding Top — 

Convertible .. ceseeseess 10-98-16 


Weatherstrip, Rear, Hardtop - Convertible ......... 10-9C-7 
Weatherstrip, Rear Lift Window 


‘On-Vehicle Service . +. 1086 
Weatherstrip, Retainer, Protector and Seal, 

Side, Coupe wee vee 10-94-7 
Weatherstrip, Retainer, Protector, and Seal, 

‘Side Front, Folding Top - Convertible . » 10-98-14 


Weatherstrip Retainers, Roof Front, 
‘On-Vehicle Service .... 
Weatherstrip, Roof Front, On-Vehicle Service ........ 
Weatherstrip, Stowage Compartment Lid, 
Folding Top - Convertible ..........0.00++ 
Weatherstrips and Moldings, On-Vehicle Service . 


10-98-16 
10-2-1 


Weatherstrips and Seals, Folding Top - 

Convertible ... 
Weatherstrips, Door Window . 
Weatherstrips, Hardtop ~ Convertible 
‘Weights, Wheel Balance 
Wheel Alignment .....2..0++ 
Wheel Alignment On-Vehicle Service 
Wheel Alignment Preliminary Inspections ........... 
Wheel Balance Weights . zeke 
Wheel, Balancing Tire and 
Wheel Bearings, Sealed ‘ tte 
Wheel Hub and Bearings, Rear . d 
Wheel Hub/Speed Sensor Assembly, 

Front Suspension 
Wheel Inspection, Tire and 
Wheel Lever, Tilt, Steering Wheel and Column 


10-98-14 
+ 106-17 
s+ 10-9C-6 
3E-9 
seeeeeee BAT 
3A3 
3A2 
3E-9 
3E-8 
3-16 
30-4 


3C-17 
08-6 
3F-4 


Wheel Lock Nuts -- 3E-10 
Wheel NUS ...ssseeeseesess esses ess eeseeseeeeeeas BETO 
‘Wheel Nuts and Studs, Metric : . 3E3 
‘Wheel Refinishing, Aluminum 3E-11 
Wheel Refinishing Service Procedure, Aluminum ..... 3E-11 
Wheel Removal . ee seveeeees BES 


3E-3 
3E-7 
48-6 


Wheel Repair 
Wheel Runout, Measuring 
Wheel Shaft, Rear, On-Vehicle Service . 
Wheel Speed Sensor (Front), ABS/ASR 


On-Vehicle Service .... eed 5E2-137 
Wheel Speed Sensor (Rear), ABS/ASR 

On-Vehicle Service . ‘5E2-137 
Wheel Speed Sensor Jumper Harness, 

ABSIASR System . - SE213 
Wheel Spindle, Rear = 3D-4 
Wheel Stud, Front Suspension . 30-18 
Wheel Stud, Rear .... + 3D-16 
Wheelhouse Liner Panel and Brace 108-17 


Wheelhouse Panels -LH, On-Vehicle Service ........ 10-54 
Wheelhouse Panels - RH, On-Vehicle Service ......,. 10-5-5 
Wheels .. ‘ 33 
Wheels, Aluminum . ‘ : 
Wheels Diagnosis, Steering, Suspension, Tires and . 
Wheels Maintenance and Adjustments, Tire and ...... 
Wheels Service Operation, 
Wheels, Tires and . 
Windnoise Diagnosis and Repair . 
Window Adjustment .........00c05 
Window, Door 
Window, Door Noise Reduction 
Window Extended Method, Stationary... 
Window Guide Channel " 

Window Guide/Stop ...... 
Window/Hatch ~ Coupe, Rear Lift ... 


Window Outer Seal Strip . 
Window Regulator and Motor 
Window Replacement, Rear . 
Window Short Method, Stationary 
Window Stabilizers, Door Noise Reduction . 
Window Switch ~ Left Door ........ 
Window Switch — Right Door 
Windows, Stationary . 
Windshield Defroster Grille . 
Windshield Defroster Nozzle Grille, 

Sun Load Sensor (C-68) ... 
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Windshield Garnish Moldings, 
On-Vehicle Service setae 
Windshield Glass Cleaning .......... 
Windshield Replacement ..........+++ 
Windshield Reveal Moldings, Noise Redut 
Windshield Side Garnish Molding, 


10-2-4 
E15 
10-24 
10-1A-8 


On-Vehicle Service .. 44 gare AOD 
Windshield Side Reveal Moldings, 

On-Vehicle Service ....seecescecseeesesersesees 1023 
Windshield Upper Garnish Molding, 

On-Vehicle Service . - 1024 
Windshield Upper Reveal Moldings, 

On-Vehicle Service ........c0esee0e+ + 10-23 
Windshield Washer . . esos ‘BE-11 
Windshield Wiper Stop, Noise Reduction . 10-108 
Windshield Wiparfasher Sytem Pub). veces BET 
Wiper Arm Assembly . : A . 8E-9 
Wiper Arm Assembly Adjustment ........ tevee BED 


Wiper Arm Pressure Check ........00++ 8E-15 


Wiper Blade Assembly .... . 869 
Wiper Blade Element ..... 8E-11 
Wiper Chatter Repair ..... BES 
Wiper Motor Assembly .. - 8E-11 
Wiper Motor Cover Assembly ......... 8E-14 
Wiper Operation .......60000005 - BEN 
Wiper Stop, Windshield, Noise Reduction .......... 10-108 
Wiper Transmission Assembly vecsees BEB 
‘Wiper/Washer Switch Assembly . 8E-14 
Wiper/Washer System (Pulse), Windshield ............. 8E-1 
Wire Inspection, Item 7, Spark Plug .. seeeneee OB 
Wire Repair, Braided Lead, Rear Window 

Defogger . seveeees 10-29 
Wire Repair Procedure, ABS/ASR 

OnvVehicle Service ......essereeeee » 5E2128 


Wire Replacement, Spark Plug, 


On-Vehicle Service ......-.... coves 604-10 
Wires, Spark Plug, Diagnosis . sees, 6D43 
Wiring, Body : seve 10121 
Wiring, Console 8C-17 
Wiring Diagram (1 of 6), CCM. 80-11 
Wiring, Engine .. 605-1 


Wiring Harness, ABS/ASR On-Vehicle Service 5E2-140 


Wiring Harness, ABS/ASR System ..........-.000000+ SE2-13 
Wiring Harness and Electrical, Unit Repair 
VIN J Assembly . . 6A2B-52 


Wiring Harness Forward Lamp, On-Vehicle Service .... 88-19 


Wiring Harness, UP . - 8C-31 
Wiring Harness, Interior Lamps, 

On-Vehicle Service . seeeveeses BBS 
Wiring Harness, TCC Solenoid and, 

Auto Trans On-Vehicle Service += 7A20 
Wiring Index, Main... + 1012-2 
Wiring, On-Vehicle Service ... 8C-43 
Wiring Repair, Adjuster Assembly, ABS/ASR 

On-Vehicle Service . 5E2-127 
Wiring Repair, Steering Wheel and Column . +. BEB 
Wiring, Secondary, Ignition ............. = 604-2 

Y 
Yoke Shaft Seal and Bearing Replacement, 
RRSP AME sss cctuteifenastannateeas = 4B-12 
r4 
ZF $6-40 Manual Transmission - On-Vehicle Service .... 7B-1 
ZF $6-40 Manual Transmission ~ Unit Repair . - 781-1 
“2R-1" Nameplate, On-Vehicle Service . 2 10-46-11 
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